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WOOD-PLANING MACHINE, 


DESIGNED BY MR. SAMUEL WORSSAM, JUNIOR, ENGINEER, LONDON. 





Wrillustrate, above, an arrangement of combined “ trying 
up” and “squaring up” machine designed, and recently 
patented, by Mr. Samuel William Worssam, junior, of the 
firm of Messrs. Samuel Worssam and Co., King’s-road, 
Chelsea. This machine is so constructed as to be capable, 
when desired, of acting simultaneously, on three sides of the 
stuff under operation. The construction of the machine can 
be best explained by reference to our engravings, in which 
Fig. 1 is a side view; Figs. 2 and 3 are end views, and Fig. 4 
is a plan. 

Referring to these figures, a a is the ordinary travelling 
bed of the machine, upon which, when the latter is used as a 
“‘ trying up” or “squaring up” machine, the timber is sup- 
ported in the usual manner; but when it is required to 
work on three sides of the stuff under operation the table, a, 
is moved out of the way and into position for receiving the 
work after it has been operated upon by the three cutters ; 
and the means by which motion is given to it are thrown out 
of gear. The frame, 4, is then slit into position by being 
pushed along its bed, ¢, and the wood to be operated upon is 
passed between the feed rollers, d d', by which it is fed on to 
the cutters, ¢, mounted on the vertical axes, e', and receiving 
motion by straps or bands, e* (shown in Fig. 1), passing 
around the pulleys, e*, and guide pulleys, ¢*, to pulleys 
mounted on a suitable axis, The wood, in addition to being 
worked by the cutters, ¢, is also operated upon by the cutters, 
f, mounted on the horizontal axis f", as is now usual. 
cutters, ¢, are capable of adjustment to different widths of 
stuff by means of a screw, e*, acting upon one of the slides, 
e*, supported by and capable of travelling on the Y guides, 
b',asshown. The top feed ie d@', is caused to press 
upon the stuff under operation by means of a weight at- 
tached to one end of the cord, d*, the other end of which is 
fixed to the lever, d?, mounted on the axis, d‘, carrying the 
arms, d*, in which the feed roller, d', is supported. 

The motion is given to the feed rollers, d d', in the follow- 
ing manner: On the shaft or axis, g, is mounted a pulley, 
g', receiving motion by a strap or gearing from a suitable 
pulley or shaft. The shaft, or axis, g. is sufficiently long to 
allow of the travelling of the frame, 5, into and out of 
position for the cutters and parte carried by it to act on the 
stuff, and is provided with a long key-way, by which, whilst 
permitting the pinion, 4, to travel on it, motion is at the 
same time given to that pinion, which, im its turn, gives 
motion to the toothed wheels, d*, d’, d*, and d®, and conse- 
quently to the feed rollers, dd, on the axes of which the 
toothed wheels, d* and d®, are mounted. 

By the arrangement above described the “trying up” or 

“ squaring up” machine is, in addition to its —_ work, 
rendered capable of planing up floor boards, panel boards, 
edging, grooving, rebating, ploughing, and whavaltes and 
cutting mouldings on one, two, or three sides as required. 
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GOVERNOR, 


DESIGNED BY PROFESSOR SIR WILLIAM THOMSON. 
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ON A NEW CENTRIFUGAL GOVERNOR.* 

By Professor Sir Wittram Toomsom, A.M., LL.D., D.C.L., 
F.R.8S.L. and E., &e. 

Tae most obvious idea for a ore nore 


governor is to ng 
the increase of centrifugal force pr of speed, | 
without change of radius, as the fi se = the =e : it 
ing action. And the sim way using this force 

of ae purpose is to make it the normal pressure for a 
frictional arrangement directly and simply resisting the 
rotary motion. 

The governor now shown to the Institution is of this per- 
fectly rudimentary type, and presents no rg. | except in 
some details as to arrangement and 





ys 





2 aa read before the Institution of “Engineers in Seot- 
lan 





proportion of its parte. |® 





It consists of two heavy lead masses, M M, each sus 

from a stiff horizontal frame, H, attached to the 

| and turning with it round its axis, which is vertical. 

| masses are prevented from flying out dig eines ath force 7 

a stout len of gua metal, KR, of 12 in. interna 

| fixed horizontally, at about the levels of their centres of 

| inertia. But the part of the centrifugal force is 

parece whi 3 ul springs, P, drawing the masses inwards 
towards the axis. wien Goes, 5, ae Seer. tore ws Bale 

centres of inertia, to prevent them being drawn bamcer dw d 

more than about jth of an inch from the jon whi 

when rubbing on the gun metal ring. When the 

motion with inereasing reloeit a 
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them from their stops, causes them to 
metal ring, and es rise to fictional -se- 

further augmentation of speed.- The 
of each mass are at a very considerable 
(6 in. in the instrument exhibited to the 
scular to the horisgntal line, 
i firm 

as 
t the 
i. It 
» lead 


first detaches 
against the gun 
fustance im 

bearing springs 
distance a 

Institution), in a plane 
from its eaten of laa Oo ane. This gives 


allows the . 
mass without sensibly twisting it out of 
transmitted to the rigid rotating frame, so resist its 
motion. The which draws each pe is the 
axis, is made of two pieces of stout aha 1, each 
eurved and 

sides towards one 

by forcing their ’ 
clamps. It acts a 
instead of pulling. 


I Ole another 
ther, and w ‘them by stout 
raped ta. 4 for 
the — ? te the tu- 
tion each mass amounts to pounds. : 
by an adjusting screw, ao that either masa ‘alone pe 
being tied in by a cord), mens rt on ee Sane 
one and the same speed is speed 
in a minute in the instrument as adjusted when shown to-the 
Institution ; and, therefore, as the centre of inertia of each 
mass is about 44 in. from the axis, ite ; foree. is 
about 1.54 times its weight, or 48 pounds weight, which ‘was, 
therefore, the force with which the spring was adjusted to 
pull. If, now the speed is increased by a.small per centage 
above that required to cause the ” mass to begin to 
press upon the ring, the force with whieh each will press will 
exceed the force of the spring by double the same 
per centage. Thus, if the speed excegd by). per cent. 
that at which the ernor begins to! ach” 
will press on the atts @ 19ofa which 
will give rise résistance Of ¢s of°a pound 
force, if the coefficient of friction be 105. Thus the. whole 
frictional resistance due to the two mastep Pill be A, of 
a pound acting at the di e ere foot from the 
axis, and yarns 4 foot pound per 
second. To merease : by 1 pet cerit..requires 
so much increase of dzi " 
pound per mere. ures 
of the power of this Ove" oe m ly to constime 
in friction the addi = c me iar omeea, 
driving power without more t a small ipercase of 
The conditions to be fulfilled are, that the greatest aduissible 
percentage of increase ef speed shall give frictional resistance 
amounting to more than thé permitted change of 
driving power, and that the of cox aed ower spent 
in friction on the pivete af overner ie smal! in propor- 
tion to the tettee. it was designed and ¢onstructed tor iis- 
cellaneous laboratory ahd. levtuie illustrations, in 
which approximately-amt Speed “is required. The sam 
plan may be useful for chronoscopes in general and for tele- 
graphic apparatus whether for giving uniform motion to the 


a9 in the Morse and other recorders, 


ve a sufficient idea 


receiving mbbon of 
or for mechanical ing instruments. - 

A simple modificatiom allows @ imvented by Professor 
Fleeming Jenkin, and introduced by him in connexion with 
another form of centrifugal governor, to be applied to the 
present, by which it will be converted into a powerful steam 
governor. This consists in unfixing the gun metal ring and 
supporting it so as to give it freedom to rotate round the 
same vertical axis as the main shaft of the apparatus. By 


any convenient mechaniem, a rotation of this ring in the | 


same direction as that of the governor, may shut off steam 


and rotation um the augment the quantity 
of steam used; soar apriog eriweeight applied to give it 
rotation in the latter on when it is not carried the 


other way by friction im the mass. Thus, the 


instrument exhibited to the Institution gives the means of, 


bringing one foot-pound per second of work to act in « utting 
off steam, if at any time the speed augments by 1 per centés 


SravvorDdemixe Imog.—Pig iron is quoted higher, bat 
purchases have been at only a shght advance over 
tormer pricés, the delivery of which will extend in Many 
cases over most of next Quarte®. South Staffordshire all-mine 
is quoted 32. 58. to SL ae: éimiler pig, 22. 15s. to 2d. 17¢..6d.; 
hematite, 32. S&. Oi, to BA 10a, 

—_- - 

CuraP Mereoroto6icst ‘Ixstauwents—Mr. Alloatt 
writes to the Times 04 may that a barometer, with double 
veruier, maximum and” minimum thermometer, Mason’s 
hygrometer, long rasige’ thermometer, with centigrade and 
| ahrenheit’s coches" and ‘camphor iss, all arranged on a 
lid mahogany frame, atid so as to be placed in sheltered or 
exposed situatiohs,aceopding to the teqnitement of observers, 
may now be-had for Be ; fie My 

~ t 


Removixe Sxow.—A igh scarcely a flake of snow has 
yet fallen this season, in London (and it is now, we need not 
say, New Year's Day) it must come soon, and it may come 
in earnest. A schemer in New York, where there is, doubt 
leas, good “ sleighing’’ by this time, proposes to place steam 
pipes in the sewers at certain points beneath open gratings, 
and to collect and cart the snow thither, and dump it down. 
The latent heat of snow, and ice being 140°, about one ton 
of water would require to be raised into steam for every 
seven tons of snow thus disposed of. In other words, one 
ton of coal would be required for every fifty tons of snow 
melted, A fall of snow equal in weight to an inch of rain, 
ww nothing remarkable in New York, yet such a fall weighs 
one hundred tans upom every acre covered. Taking 33 ft. of 
the wiith of a street as the width to be cleared, an acre 
would extend a quarter of a mile, so that, by the expenditure 
of eight tons of coal, a mile of street might be cleared from a 
tolerably heavy fail of snow. The process would be 4 slow 
one nevertheless, and, taking the colleeting and carting into 
seoount. it would be an expensive one, to say nothing of the 

st of the coasiderable plant required. 


convex | 


hing } 


power as*te consume one foot. | 


THE LATE MR. JAMES CHALMERS. 

Tr is with sincere sorrow that we recofd the death, at the 
early age of 49, of Mr. James Chalmers, whose armoured 
target, even more than his bold for a wrought-iren 
railway tunnel across the English Channel, has made his 

| aan known not only throughout the professions of both 

| eivil and military engineering in all parts of the world, 
| but also to many thousands of statesmen, political econo- 


| mists, bankers, merchants, and, indeed, progressive coreg 


jmen of all classes. Of Scottish birth, Mr. Chalmers re- 
| sided for several years in America; but for the last seven 
or eight years, being settled im London, he devoted his whole 
energies to a reform in the prevailing system of solid armour 
upon solid timber backing as applied to ships of war. His 
| target, with the armour plates supported at short intervals 
against vertical wrought-iron ribs on edge, the intervening 
spaces filled in with timber, and backed upon an inner armour 
| plate and timber cushion, are too well known to require 
any description here; and it is beyond all question that 
this target has proved itself, in proportion to its weight per 
foot, the very strongest ever tried at Shoeburyness. 
Alter the Sin. target was pierced by the Valliver shot, the | 
Secretary of War ordered the construction of a Chalmers 
target, of the same weight per equare foot ; and this target 
was nearly completed, at the Atlas Works, Shefficld, at the 
time of Mr. Chalmers’s death. ; 
Of Mr. Chalmers’s Channet tunnel scheme we need not 
|speak, It had much to recommend it to careful considera- 
| tion, whatever opinion might be entertained as to its practi- 








| cability. 

Mr. Chalmers’s greatest struggle in life was undoubtedly 
withthe War Office, from which he received scant grace 
and ne approach to a reward. Ingenious and far-seeing 
men, having, however, ne, other class influence 
in high places, are the worry hals, who have no diffi- 
culty in dismissing them, But, nsideration of the in- 
disputable value of Mr B invention, and his Jong 
jand tnrequited labours, we do arid: trust that an in- 

fluemtial committee will be £ to bring, for the sake 
of his widow and daughters, his @dse before the Ministry, 
We have recent examples of rewards given to inventors 
wha, much as they may hare have pot, perhaps, done 
more for the service. of the nation than poor James 
Chalmers. 








A NEW FLY-TRAP. 

A cory of the following printed circular has been sent 
us, and we can only suppose it to be a new trap to datch 
foolish flies. 

20, Waleot-square, London 

As after next week* I shall charge 30/. for eact 
you should no longer delay investing. 

A Patent is equal to such a Royal Charter as effectually 
limits Sharcholders’ liability to the sum invested. 

Estimates or Prorrrs. 
As a party may propel himself on Velocipedes, 

running on my Patent Portable Rails, at 

20 miles per hour, and carry with him 

several! friends, or hundred-weight of lug- 


i Ol. share, 





gage, 1,000,000 of such vehicies will be 
required at a Royalty of 5/. each per annum, 


making in all ... eco ae oes 
1,000,000 will he required for parties 
to let om hire, ata Royalty of 10/. per annum 
‘As thousands of tiles of Roadsexist to each 
mile ot Railway, and as Railways will be 
be geo led by my yery much more eeénomi- 
hat 


£5.0000,000 


on 


10,000,000 


fidde of conveyance, it may be assumed 
t the Royalties on other-vchieles will 


afnount per enous to 25,000,000 


oe ae - 


ei Total annualincome —£40,000,000 
or 40,0006 por Annum for each 51. Bhare. 

From varius data the results will Be several fold greater 
than the above ettremely low estimate. I¢ is lest than One- 
third of @ Penny for each Individugh, per day for the con- 
veyunce of himself, and the coals andZpod he conswmnes—olten 
long distanges, 

Yours truly, 
W, Prpprise. 


~utleman who 


In answer to a letter of ingairy from a 
‘the inventor 


had fteceiyed the above modest proxpe 
kindly geve him the following particulars ; * 

Sir,—io answer to your favour 1 begto @ . wy in- 
vention will most effectually and Milly supersede 
railways by méans.of portable rails i to all vehicles. 

[ shall divide-the patent into but 1000-57. shares, and as 
| there aré™thousamds of miles of roads and streets to each 
| mile of railway every 6. share must be worth many hundreds 
of thousands of pounds sterling, so that after selling twenty 
shares I shall greatly increase their price. 

Iam yours faithfully, 
W. Prpprse. 

20, Walcot-square, Lambeth, Dec, 23, 1868. 





TuRBINES.—At a recent meeting of an engineering soci 
in New York, Dr: J. V. C. Smith” of Boston, deveribed an 
antique water-wheel, which he had seen at work in one of the 
gorges of the Lebanon mountains, and of which the Arabs 
said that the same kind had been in use in that country for 

os. We lately illustrated and described, in ExqryggRtise, 
an ancient turbine wheel, made, and worked for ages, by the 
Moors in Spain. 





* No date given —Ep. E. 


HYDRAULIC DREDGER. 

Ty 4 recent number we gave a description of a centrifugal 
dredger now in course of construction at Messrs. Gwynne and 
Co.'s works in Essex-street, and having been favoured with 
a copy of the working drawings, we are now able to lay be- 
fore our readers all the details of this interesting machine. 

In order to it fully we must repeat the principle 
of action of the c¥ , in the design of which 
Messrs. Gwynne and Co. have guided by the experience 
obtained from the working of their well-known centrifugal 
| pumps. The latter with theiropen passages unobstructed 

by valves have fy ‘ ‘applicable for lifting all 
kinds of fluids and semi her pure or mixed with 
i g that can pass through 
jon pipe can also pass 


« 


ir Yarge pumps used for draining 
&e., At ike carp, eels, some- 


have been sucked in and dis- 
‘Gases the murmber of fish thus 
the-people availed themselves of 


ft 
Mway of catching them by » ling a 
ne of water. 


properly 
have been also 
: : od solely for that 
Se: ort Philip Gold Mining Com- 
; baal centrifa mp sand 
bine bigot cong Mo's hight of 20 ft. 
applicabitity, of the centrifugal pump for 
dredging purposes has been established beyond a doubt, and 
it was only necessary to give it a form suitable for the re- 
quirements of this case. We have been informed that 
centrifugal pumps have been in use for deepening the bed of 
the Mississippi. There the telescopic suction pipe of a pump 
fixed on a barge was driven 2 ft. into the sand, and the water 
in being drawn in and washing up the surrounding sand, 
formed a sort of large hole. The barge was then removed to 
another place and the operation was repeated. Although this 
arrangement must be considered very clumsy if compared 
with that which we have before us, it appears to have been 
muth more economidal in its working than an ordinary 
dredger. ‘The illustrations, on page 4, show an elevation of 
the or pump as it is fixed between two barges, a section 
through the pipe and other details. 

An melined wrought-iron tube of 18 in. diameter stiffened 
outside by four strong angle irons is hung up on one end by 
two trunnions, which rest in cast-iron bearings. The latter 
ean be carried in a strong framing on the side of a barge, 
which contains also the steam engine and boiler, or by two 

barges properly connected with each other by beams stretched 
| across, At the lower end of the tabe is fixed the pump, the 
| spindle of which projécts beyond the casing, and carries 
three small cast-steel screws or stitrers. The pump spindle 
} is fixed in the eentre of the tube, and obtains its motion by 
| bevel gearing from a horizontal shaft placed in the centre of 
| the trunnions. The whole will be suspended by chains, and 
will swing in a vertical plane like the bucket frame of an 
| mary Si @an be hauled up for for examination 
i and lowered without making it necessary to stop the engine ; 
it gan be lengthened by putting a piece of pipe on, and in 
fret it can be casily adapted for any depth. 

Fig. 4 shows a section through the pump, which has an 
| ordinary dise of Gwynne and Co.'s well-known construction, 
| and the only peculiarities it offers are, that the water is intro- 
| duced only from one side, that the water passages are very 

wide, and that all dead corners where mud or stones could 
be deposited are carefully avoided. The conical piece, which 
covers the dise and is cast on to the upper part of the casing, 
| serves for the latter purpose.’ On the lower part of the pump- 
easing a funnel-shaped mouthpiece has been put on, which 
partly covers the cast-steel screws or stirrers, and (forces the 
water to wash well round}the latter. There are three serews, 
the lowest of which looks almost like a corkscrew, for it has 
a blade which decreases in width dnd ends in a point. The 
other screws have blades of a width equal to one-sixth of the 
pitch, and the eutting edges being curved have a shape 
similar to Griffith’s screw propellers. The diameter of the 
lowest screw is 9 in., that of the uppermost 16} in. 
| <A couple of steel guards are attached to the mouthpiece to 
prevent the screws from knocking against any big stone 
which should happen to be in the way. The pipes, as shown 
in Figs. 6 and 7, are arranged so, that each piece contains its 
| own shaft with couplings, bearings, &c., jasrek wre so that if the 
| dredger tube has to lengthened or shortened, it can be 
| done without mach trouble. The wrought-iron pipes have 
cast-iron flanges, and the bearings have been put into sepa- 
rate distance pieces, screwed to the flanges, in order to facili- 
tate the boring and turning. Each bearing is supported by 
three strong cast-iron arms, and there is one bearing at each 
end of a length of pipe. Wrought-iron couplings of ordinary 
construction connect the different lengths of the shaft. 

The top piece of the tube, to which the trunnions are 
attached, is of cast iron, and has a branch for letting the 
water and mud pass out. A partition in the middle, just 
above the branch with a stuffing-box, through which the 
shaft passes, prevents the stuff from being thrown out ina 
straight line, and from coming into contact with the gearing. 

The whole arrangement is extremely simple, and, so far, 
already compares favourably with any ordinary dredger. It 
has, furthermore, the advantage of being low in price, and of 
being easily adapted to any sitaation. it can be rigged up 
on any barges at hand, and can be driven by a portable 
engine. If no use is to be made of it as a dredger, it will 
come in for ordinary pumping. 

Although no direct experiments have been made with it as 
yet, we believe that, expecially for gravel, sand, or mud, it 
will lift more than an, ordinary dredger of the same power, 
and the stuff coming up ina half liquid state can be easily 
conveyed to any distance in floating pipes or troughs. We 
look forward with great interest to experiments, which 
will be made at Sheerness Dockyard in a few weeks, and if 
the results, which we hope we shall be able to publish, should 
| Cane we to. Ge, of the makers, the hydraulic 
| dredger will no doubt find a very extensive mtroduction. 
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From “IRON AND STEEL MANUFACTURE,” by F. KOHN. 
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BESSEMER STEEL PLANT. 


Tue theoretical principle of the Bessemer process, and the 
abstract rationale of this great invention, ate now known not 
only to every man engaged in the iron and steel trade, but 
virtually to every educated man the world. No 
sitnilar amount of pabliclty bes. however, been hitherto given 
to thé practien! details of important process, and to the 
designs and proportions of its machinery and plant. 

On Plates I. to IV. (given with the present number of 


ENGINEERING) we have represented a complete Bessemer 
modern construction, : 


steel plant of such as has been fi 
adopted by Mr. Bessemer, and carried out eperen od 


ations only, at the pumierous Bessemer ‘which | The 


steel 
have been erected tinder his license, or beet Ase 9 


advice. sees king REN ch oaedieproll from work- 
ing drawings kindly at our disposal ; 

and Co., of the Atlas Works, Glasgow, who 

and designed several sets of converters, under Mr. Bessemér’ 


license. r 
The plant, which is shown complete in the” 
Plate L., consists of a pair of 3 ton 
accessories ; viz., two cupola furnaces for melti arg 
of pig iron, and two air furnaces provided for sdine pur- 
pose, ¢n account of the difficulty which occasionally arises in 
providing eoke of wufficient purity for melting the pig iron, 


without inating it with sulphur to any sensible degree 
while im the ew Each ouptle id each air furnace is 
capable of and holding @88 ~omplete charge of pig 


iron; and @ pair of smaller air filrpaves and cupolas is pro- 
vided for melting the spiegel@isen required for the final 
addition. The air furnaces are fired and charged from an 
elevated platform, from which a hydraulic hoist lifts the 
charges to the top of the cupolas. This hoist is worked from 
the set of pumps and accumulator which work the hydraulic 
machinery inside the converting house. Tke engine power 
provided is ample for — oth converters at the same 
time. There are two independent pairs of horizontal blow. 
ing engines, each with a steam cylinder 20 in, and a blowing 
cylinder 26 in, in diameter, the stroke bemg @#teGim. The 
engines run at about 70 revolutions per Phe engines 
more usually provided for a pair of sintilar converters; are a 
single pair of engines 36 in. steameylinders, and #ftj Gin. 
blowing cylinders, 5 ft. stroke, running #650 revolutions per 

mirute. aly 
The plan of the converter house is shown on Plate I. The 
converter on the right-hand side is removed to show the 
hydraulic gear, rs, tor turning the yeas@, and @ hydraulic 
ram, 2, Placed below each converter Ht sup; it when 
being lineder taken to pieoes for . Plates Toand 111. 
show a frottt elevation and a side view of the comverters and 
the rey rm sections through the teénverter’ house; 
Vi gives some of the principal détails to a still 


and Plate 


larger seale. ‘he same reference letters are ied to the 
different parts in all the Plates. The conve Varts a 
vessel made of boiler plates, and mounted upon a pair of 
trunnions by mettms of a solid belt or hoop. At'the Atlas 


Works, Glasgow, the belt and trunnions are’ of cast iron, 
and made in two halves which are held together by bolts. 
his is more ecOnomical than a belt of wrought iron with 
the two trunnions forged upon it, bat the lattér mode of eon- 
straction reduces the dimensions'and weight of" the belt and 
trunnions, and gives a better guarantee against accidents. 
Experience has, however, sufficiently established the fact, 
that @ast iron is fully reliable for the ‘p in question. 
The eenverter is held in the belt by miéans of & pair of tin 

or bearers, rivetted to the plates whieh form the shellof't 

vessel.” The upper ring is made of angle iron seetion, and 
forma joint for fastening the upper part or hood of the eon- 
verter'to the lewer part of that vessel. In some of the niost 
modern designs this joint has beem-disearded, and replaced 
by @ joint at the’bottom of the vessel, which allows ‘of re- 
moving the whole converter bottem, with its twyeres ‘and 
tuyere box, while the rest of the vessel remaing intact. The 
bottom of the converter is formed bya wrought-iron plate, a, 
with seven circular holes for the insertion of the tuyeres, f, 
andthe plate earries the tuyere tbox; 7;which is made of 
cast Gren and elosed with a ‘wretight-iron plate, 4. The 
tuyere box is fastened to the converte? bottom by means of 
sit bolts, ¢, whielt have their heads between the bottom 
plate of the cottverter and the tuyé@re°box. There is by these 
meats an open space produced between foam 2 Rae 
and ttyere box, which acts as anestipe passage for the liqaid 
<p of # tuyere cracking OF becomting leaky auning 
the operation. This partially protgets the tuyere box from 
injary)and at the same time makes every necidental de- 
ratigement of the converter botteim immediately visible to 
the eperators. ‘fhe tuyeres are made of fire-clay ; are 
conieal outside, and their perforations are cylindrical near 
the top or front, and slightly ta) at the back, for the 
sake ‘of facility of moulding. ' tuyere*is seb intova 
cast-iton ring. and secured to the means Of cast- 


has been a sulject of much sti and 
metallurgical theorists. It is that 


ofithe tufere holes is, or ought tobe, of 
sistance to the ge of the bhast, wa rf: eaies 


ron Glam ps, 6; the joint between cre and its seat ear om 
\uted vith fire-#lay. The size sd mumiber of te ayer = ite the position indicated by the dotted 


thé préssure of ‘the blast aid the 
through the converter, which ere the: 


menté of the whole operation. In practice, however, the eréa | tion, and thereby to afford passages from the 


of the tuycre holes is not a constant po rhe o 
irtegularities caused the wear of the tuyeres: 

partial destraction of cs similar causes are too 
Large tuyere holes involve a waste of air blown through the 
vessel, and a réduetion of the . holes 
inétpase the friction and * pressure 
in de tayere-box, and pimp sre to ch 
perience a of the tuyere holes at a 

fi to din. length of the is equal to 

t of the lining at tbs Bitten of Gay toevoer. tne 
t are never allowed "te ‘the 

li they become rgéy and 1 
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Ea- | hood, L, Plate III, ie provided. The proportion or size of the 
conv 





* 
passage in’ trunnion, B, is opened and 
gee doe a valve, W, which is a 

ported by a disc-shaped cam, A. This cam is so 
% as to opem the air passage before the vessel arri 
ab its upright or véttical position, dnd to sly 
When the vessel is tipped or turned down, The pair of 
peases te gineed in a circular castin Pe the centre of which 
by @ liydraulie eran), f , carrying the ladle, G, 
find a ce weight, I, at its opposite end. This erane is 
shown’ in elevation on Plate I1., and in section on Plate IT. 
It carries a small platform, from which its movements are 
by gearmg worked by hand, while the rising or fall- 
ing of the ram is effected by hydraulic pressure. ladle, 
which is carried atthe end of this crane, is provided with a 
tapping hole, M, at its bottom, which is closed by a conical 
plug or stopper maile of fireclay, and attached to a bar, N, 
vy means of which it can be from, the outside, and 
liquid metal is in this manner cast from the bottom, ty 
the infreduction of slags and other impurities into 
moulds, The moulds ure placed fa a circle ec ig to 
the course of the tapping ‘hele when the crane is*turned 
round ‘its central axis. moulds are of cast iron, and 
oceasionally provided witht t-iron hoops. The usual 
form of these moulds is .regtangular in horizontal section, 
but rowmd moulds are also frequently used, and are said to 
be less liable to eracking. This is correct only when com- 
pared with carelessly constructed square or rectangular 
Ingot Ids, which occasionally have sides of a slightly eon- 
vex form, internally. Such a form inevitably causes the 
cracking of the ingot or of the mould during the process of 
cooling, when the contraction of the ingot is opposed by the 
wedging action of the sides ‘of the mould. A convexity of 
that kind may be produced by unequal expansion, even in a 
mould which is straight or nearly so, when quite cold; and 
it is advisable therefore to take the precaution of making all 
ingot moulds withsides slightly coneave, internally. The crack. 
ing of ingots and moukis will thereby be easily avoided with- 
out havinguwreeoutse tocircular moulds end round ingots, which 
are inconvenient t# forge. The moulds are smoked or pai 
with ite to prevent adhesion; they are upon 
¢ast-iron blocks, or upon blocks made of fireclay and ganister. 
Large moulds are heated previously to prevent the destruc- 
tion by rapid and unequal expansion. The casting pit is 
in its greatest part within the range of a pair of pillar 
eranes, the circles of which are indicated on Plate L., Y Y’. 
These cranes are generally constructed with hydraulic 
pillars, and worked from the same pump or accumulator 
whieh eupplics the rest of the hydraulic maehmery. It is 
éonvenient to have a travelling crane overhead to command 
the whole casting pit, particularly when the converters are 
of very large size, and the masses to be handled occasionally 
bééome very heavy. The whole hydraulic machinery, and 
also the action of the blast, is put in a. and kept 
tinder éontrol by a set of valves placed close ther at a 
éonvenient distanee from the converter, and within a cast- 
iron framework which carries a platform, P, for the operator. 
The valves are arranged in a symmetrical position, corre- 
sponding to the symmetrical arrangement of the two con- 
verters and their accessories. The two valves at the extreme 
ends’ éf the platform open or close the pipe for conveying 
the Plast from the air vessel to the converter. A pair of 
valves next in succession on either side of the platform works 
the water passages of the horizontal hydraulie ram, 8, by 
which the pinion, D, and the converter are tarned on their 
trunnions, BB. The valve in the centre of the platform 
works the hydraulic crane in the centre of the casting pit. 
From the air pipe a small branch pipe is led to a circular 
stove; 'T, placed im the casting pit. This is used for heatin 
the ladle upon #¢@cke fire. A pair of branch pipes also le 
off the water main pipe to the hydraulic jacks, Z, used for 
supporting and lifting the converter when under repair. The 
detaiis of the platform, P P’, with its valves and the gearing 
and handles tor working them, is shown to a larger scale on 
Plate IV. For transmitting the liquid iron from the 
cupolas or air furnaces into the converter, runners ate 





provided, whieh all lead into a spout, U, Plate L This 
is @ gutter or rummer made of w t iron, and Tined 
With clay or savid. It swings round a eentral pivot, 80 ax 
tobe placed out of the way when not in the 
shown in full lines, and to be easil t round 

when the 


converter is turned down and ready + bagaating the 
tharge of liquid pig iron or spiegeleisen. space behind 
the onvertere, where the melting furnaces are placed, 
mast be on a higher level, amd is cons as a 
Yajeed platform carried upon solid masonry. It is a good 

t to substitute briek arches for the solid founde- 
ing into the 
ired for the y of the 


‘gir. Such parsages are 
ir position im the casting 


, who oceasionally take 
1 ing the operation, and they are also very convenient 

‘etn g many of the different tools and materials required 
‘converters. For the escape of the heated gases from 
the mouth of the converter, a chimney with a projecting 







Opening or throat of erter is a matter of t im- 
ae Theva which passes through the throat 


This was designed for Mr. J. M. Rowan’s process for 





rousons certain apparently unmeanin 
introns fort i GAdent thet eporifien. 
a good ‘durable rail from Cleveland 
different from those required in the case 
dshire i tall manufacturers 


1 . 7 
* om ' 0 on using 
joms as they did 
néerly all made in, say, 
+. As bearing upon this 
: & short time since the 
/ y ordered about 
for which provided 


be used. If this provi- 
the of the rails 
. upon the whole 


trade to know the 
so much stress upon 
pig iron. Is it from 
wi the heat of an 
Indian P would, no doubt, 
rails is ince SpE cold, w 

rails is inere ae | col 5 hilst on 
this subject, we-m Peon enter te hat ha 


jon with the Indian railways. 










We wt lndian Peninsula Company 
recently 6 fow firm, 30,000 tons of cast- 
iron sleepers, at ton at Glasgow. There 


was some speciality a fork of key, which might add, 
say, 10s. per ton to the cost, and would leave 84s. vd. clear. 
The price at which this work would have me oT had the 
contract been thrown open, would have been fully 1/. per ton 
below the actual price agregfupon. We fail to see why such 

; would have been no diffi- 






Cleveland ironfounde The Great Indian 
Peninsula Com: body to be able thus 
coolly to throw contract. It would 
be in i ‘influenged the engineer 
to recommend that 30,001 be paid in Glasgow 
for s than would have fed him the same article on 
the of the Tees.” 


Broxen POR 0 8 that the Hi- 


bernia was lost by the bréaking-efber screw shaft within the 
stern tube, the broken ends ‘and so forcing away the 
after end of the shaft, thar ad @ flood of water into 
the hold. The Borussiiy Of thé -American line put 
back, last week, on rata New York, with her screw 







shaft broken, but ‘not inside the stern tube. 
Fee lee ansenaad 
East Ixvras’ Bastwit— the maintenance of 
way and works, incl averages but about 6d. 
tram mile on ; %, it cost, for the East 
ndian Railway 4 year 10424, The fact 


of so Aigh a cost i ‘not alone to the effects of climate, 
but tilse to the fact that fewer trains are run cach way than 
on English lines, thus dividieg euch of the elements of cost 
as do not depend directiy-upon traffic over a less number of 


Tue Dovetes Boers Bworme.—It is understood that 


men interested in the: stibject.whereby Mr. Fairlic’s four 

finder, double bogik Masemtive will ehortly be intro. 

, in its most : im regular work upon one 

or more English lines. _A‘mumber of these engines are now 

in course of ecnstruetion ‘athe States for various lines there, 

among others, for the Central Pacific Railway of California 

which rises. 7042 ft, ina distance of 105 miles, with long 
gradients of a maximum inclination of 1 in 454. 


Patents. — About 4000 “ 


provisional protections” are 

granted yearly at the, : ent Office, the protec- 
tions granted being perhaps a dozen or so of all the 
ications made. Of these ions only about two- 


the additional 201, w ives them the force of 
yet vg At the end of three years trom the original grant 
the patent unless 60/, more be paid, and at the end of 
seven years from thé grant 1007. more must be paid to con- 













iron, patented in 1862. 


OF Wnty, 


tinue the patent for. the, term of years. Our 
inventive cousins, the. sm obtain af once (if the ap- 
plication be not rejec : Rig @ seventeen 
years’ patent by went of 72. the year end- 
iag September 30th i “7 eee et eaiey- 
i TAR i we yp Lier . 
Mom of ellen. 96 ION 2 000 were applied for 
Cre 
ere 
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4 ENGINEERING. 


HYDRAULIC DREDGING MACHINE. 
MESSRS. GWYNNE AND CO, ENGINEERS, ESSEX-STREET WORKS, LONDON. 
( For Description, see Page 2.) 
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Some little time ago we mentioned in this journal a neat 
and ingenious arrangement of distance-measuring telescope 
made by Messrs. Elliott Brothers. the well-known mathe- 
jmatical instrument makers, of 449, Strand; and we now 
publish engravings illustrating the construction of the in- | 
'strument. In our engravings. Fig. 1 is a part exterior view, 
jand Fig. 2 a longitudinal section of the telescope ; Fig. 3 is 
a view of the rear face, and Fig. 4 a view of the front face of 
jthe tube or piece in which the eye glass is fitted ; Fig. 5 is a 
view of the rear face of the mechanism for moving the wires. 
The instrument is constructed on the principle of estimating 
distances by measuring the apparent height of objects of 
known dimensions as seen through it. Referring to the 
above figures. a is the tube or piece in which the eye glass is | 
fitted. This tube has near its front end a broad flange, 4, 
which is marked with a scale, as shown, calculated at 6 ft. 
llin. for infantry; ¢ is a circular frame fitting on the front 
end of the tube, a, and carrying at the back a tube, ¢, which 
takes into the tube, ¢. of the telescope, and is secured thereto 
by pins or screws. Over the cireular frame, ¢,a ring, /, is 
fitted. which is secured by pins or screws to the flange, >. of 
the ring a. This ring, /, is marked on its periphery with a 
scale, as shown, calculated at 8ft. 10in. for cavalry. The | 
front face of the flange, 6, of the tube, a, is formed with | 
teeth, g, Fig. 4, which take into pinions, A A, Fig. 5, on the 
ends of threaded pins, ii, passing into female threads in | 
slidgs, kk. These slides are free to move up and down in a 
slot or guide, J, in the cireular frame, ¢. They carry wires 
or hairs, mm, and are kept parallel and steady by springs 
nn. A bar, o, forming an index is fixed to the tube, e; and 
p is a friction plate or ring between the circular frame, c, 
and the ring, f. 

When the eye piece, a, and ring, f, are turned in one | 
directon or the other the teeth, ¢. cause the pinions, A, and 
pins i to rotate, whereby the slides, k, with the wires, m m, 
are moved to or from each other, as the ease may be. Thus, 
to use the telescope for ascertaining the distance of an object, | 
place the two wires in contact by turning the ring, f, from 
left to right; the edge of the fixed index, o, should then be 
at zero; focus the telescope to the person or object under | 
observation until seen distinetly ; then turn the ring, /, until | 
the object is seen or taken in exactly between the two wires. | 
The distance of the object will then be ascertained by re- 
ferring to one of the scales, the scale on the flange or face, b, 
showing the distance in yards if the object be infantry, or 
any other object of similar height, and the periphery of the 
ring. f, showing the distance in yards if the object be cavalry, | 
or any other object of similar height. | 

The instrument above described has been patented in ti is 
country by Messrs. Elliott, as a communication from MM. | 
Pierre Gabriel Bardou and Denis Albert Bardou, of Paris, 
by whom it was designed. j 


a 


Corrox.—The receipts of cotton at the various American 
ports. and its shipment abroad, are now increasing quite | 
rapidly year by year. From the 1st of September, 1866, to 
the 26th December, the receipts of cotton from the cotton dis- 
triets were 775,000 bales, for the corresponding period of 1867, 
846,000 bales, and for the same time this year, 955,000 bales. 
The exports to Great Britain have not, on the whole, in- | 
creased, but there has been a large increase in the exports 
from America to the Continent. The price of middling up- 
land, laid down in Liverpool, including 6 per cent. allowance | 
for loss in weight, is 10gd. per Ib. Good ordinary from Gal- 
veston, 103d. per Ib 





between England and the south-west of France. 
from Havre to Bordeaux. 


coal, destined for Normandy, and the departments to the | 
south of it. The imperial Government, moreover, has | 


decided upon the immediate completion of the Languedoc ee Se thet, 7 aing Se en ne end working on a guide rod, ae sl in Figs. 1 and 
i | openti 

SuxvrieLp.—There is unusual activity in nearly all the | with the corresponding steam ports. ides | Wor , 
principal branches of the Sheffield trade. Lege numbers of | already mentioned the valve has formed in it two recesses | oscillate transversely, and the movement thus communieated 
men who have been unemployed for many months have had | which serve, as the valve is turned, to 5 sneer the 
work during the past few weeks. There are firms in several | exhaust 
ranches with good orders on hand with which to | So Gnt dae ee eee are Geankes 
m communication ir way; whilst back steam- ; ; 
iesodh in enmenuplention oti the oontend Saks in the valve | the other side of the central piece ; and the curves at the ends 


canal. 





im portant 


begin the new year. 1868 ends with much brighter prospects | i 


than it began. There has been a decided improvement going 


on in the armour plate, rolling, steel, and other heavy | 


branches, as well as in the cutlery, plating, and some other of | 
the light trades. The demands upon the banks for wages | 
corresponding week in last year—a very fair indication of | 
the improved state of trade. 


DISTANCE-MEASURING TELESCOPE. 





- | action steam pump, designed and recently 
Trovvit_e—lIt appears that the port of Trouville, oppo; | wae Tijow, of 27, Great a Bg eye 
site Havre, across the mouth of the Seine, is being adapted | liarity in this pump consists in t orm valve, 1 ng b ‘ , 
to receive the largest ships, and that from a zun | fashion- | which the prel_n is admitted to, and released from, the steam | one end of a frame, which is carried on a short shaft so that it 
able bathing place it is to become a chief point in transitu | cylinder; and in the arrangement by which this valve is) may oscillate in bearin ~*~ h 
It is| driven. The valve itself, which is of brase and is made in | has an opening in it the shape ons in Fi 
95 miles less from Trouville to Bordeaux, vid Mans than | one “inge with its spindle, is of a cylindrical form, as shown | and in the centre of this opening there 
Arrangements have already been | in t 
made at Trouville for receiving large supplies of English | suitablé chamber 


in alternate communication with the 


the end of the valve chamber, r 
last week exceeded by from 10 to 26 per cent. that of the | hole of the valve out through whichever radial 
icati be in communication with 


will be readily understood from an inspection of 









MESSRS. ELLIOTT BEOTHERS, LONDON. 
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DIRECT-ACTING STEAM PUMIP. 


DESIGNED BY MR. WILLIAM TIJOU, ENGINEER, LONDON. 





Fic.4 





We illustrate, above, a ve 


t arrangement of direct | We must now describe the means by which the requisite re- 
dn ted by Mr. | ciprocating rotary motion is given to the valve. Veferring 
The chief pecu- to the — it will be seen that the spindle of the latter 

€ 


by | passes h a stuffing box, and is cottered inte a socket at 
fixed to the bedplate. The frame 
Zand 8 ; 
a shuttle- 
. 2, iB it i tained in a | shaped piece keyed to the same shaft that forms the axis of 
= } 0 —— pol ey the ha rene Between this shuttle-shaped piece and the frame 
ges opening into this chamber, The valve has a central | there is thus left an annular opening in which there works a 


in i i two radial | roller carried by an arm or fixed on the piston rod. 
e formed in it, and from this hole there extend two rad = A porate Bypr wry emg rte upper 
. As 


e sections, Fi 


ht into communication | piston rod moves backwards and forwards, the roller 


ings may alternately be Besides the openings working: in the opening in the frame causes the latter to 


tion of the steam. The ing in the frame is of such 
form that, during the forward stroke of the piston, the roller 
is | travels on the one side, and during the 


steam ports to the valve enables the latter to effect the required distribu- 
port. InFig. 2 
placed 


means of one of the radial openings already mentioned. ; 
The steam enters through the pi unicating with cylinder 
." and passes from the central | 
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Tijou hes now fixed upon a curve which gives excellent re- 
sults, and we have seen one of his pumps working most satis- 
factorily at both high and low speeds. The roller is made so 
that it posenses a slight elasticity which prevents any shock 
vb ite changing its port of contact at the ends of the stroke. 
A spindle also to aaheeh the tetailitnte be Hag Bi! 
the to the this « ‘ 
fwrmihed wt ie i with « sunall had’ whew whieh the 
vaive can be moved at starting if necessary. 

ee eee et pene ‘Tijou are almost 
identical those wre are adhe 4 . Owens in their 
donkey pump, which we ibed a few weeks ago. Indeed, 
Mr. Tijoa tay» no claim to this portion of the arrangement, 
and he has by permission of Mesers. Owens ailopted their 
pump as one well suited to its purpose. Respecting the 
general design of Mr. Tijou’s steam pump we veed say little, 
as the engravings which we publish speak for themselves. 
We need metely remark, therefore, that the seam cylinder, 
pump eylind.r, and are cast in one piece, and that 
the proportions of the details are good throughout, whilst 
the parts are as few in number as possible. 


Corrza asp Tiy.— While the standard price of British 
tin was further advanced last week by 2/. per tom, that of 
fine is now 80s. 9 ton higher, being quoted at Red- 
ruth at B87. 1és, 

Tux Baux ov Fuasex Darose Acescy.—A facility is 
given by the Bank of Franc which should be imitated by 
the af England. 
for a mnall fised charge al! dé scriptions of securities, the 
dividends af which are payable in Paris, and collect the divi- 
of the proprietor. The 


dends and plac e them to the credit 
sterling per annum for 


tariff for this service is about 2d. 


every share or bond of the nominal value of 501. or leas, 3d 
from 501. to 801., and 4d. from 80%. to 120/., increasing by a 
penny for every additional 40! he minimum charge for 


any one deposit is 10d., and no dividends payable out of 
Paris are collected At the same time, for a charge of 10d 


for every 401. @ee bank undertakes the trouble of paying any 


calls upon shates: deposited with them, and for exchanging | 10 tons, 
old bonds for mew the rate is a penny for every share or bond, | eleventh on an incline of 
The payment of divi weight available in the incline would, therefore, be, 


and a halfpenmy for every 1/. Rente 
dends through the branch banks is subject to a charge of | 
per cent., or a minimeam of 5d Apart from the satisfaction 
the public here would feel at being able to resort to so safe a 
system of deposit, the eonvenience the plan would afford in 
the conduct of i business is incalculable. At each 
fortnightly set nt fit the Stock Exchange the value of 
the bonds eal éffice to office amounts to many 
millions, and each pareel requires to be examined when 
delivered from.one party to another, whereas if a bank of 
England system of deposit existed the receipts or certificate 
of deposit might pass from hand to hand. 


Tus Frewem Attastic Casite.—The manufacture of the 
cable to be eubmerged between France and America next 
summer proegede at a good rate. It is to start from the 
French coast gear Brest, and is to be laid across the Atlantic 
to the French tland of St 32. 

An additional lime will be laid from the island to, probably 
some point im the State of New York, a further distance ot 
about 722 miles, se that the whole length of the two sections 
will be about 3047.nmautiea) miles. With the addition af 
slack line, the deep-sea cable—the longer section—-will be 
about 2788 miles, imcluding 146 miles for shore ends, and the 
auxiliary line 776 miles, se that altogether a total length of 
3564 nautical miles of line will be manufactared. The deep 
sea cable will be eumslar ¢o-that af the Atlantic lines already 
submerged. ‘The insulated core is served with tanned jute, 
and is protected with ten galvanised homogeneous iron wires, 
wound helically, each wire being first wound with strands of 
Manilla hemp saturated with tar. The shore ends attached 
to the deep-sea eable will be of different weights, an inter- 
mediate section next the main line weighing about 6 tons, 
and the heavy end on the shore about 20 toma-per mile. An 
ordinary wire sheathing of ten galvanised iron wires will be 
used in the eenstraction of the section which will connect the 
island of St. Pierre with the continent.of Amemen. This 
covering will be also protected with servings of bemp and 
asphalte. Im the construction of the cab) thé copper wire 
received at the gutta percha works where the insulated core 
tested for quality and conduetivity. When 
seary tests, it is prepared for forming 


is beng made is first 
it has passed the ne 
the conductor, which consists of a strand of seven wires. The 
ugh a bath containing « mixture of 
tar an gutta-percha Chatterton’s compound,” before it 
receives the remaining six wires subsequently wound round 

The stranded conductor then receives alternate coats of 
Chatterton’s compound and gutta-percha. The core for the 
! of the following weight: Conductor, 


centre Wire is pase i th 


ep-sea cable is to be 





0 Ib.; insulator, 4001b.: total, SOU ib. per mile ; for the 
shallower section: conductor, 107 1b.; insulator, 160!b.; 
total, 257 lb, per mile. It may be incidentally remarked that 


the insulated ecbre is larger than that of any other cable 
hitherto eonstructed, if the old Malta and Alexandria line be 
alone exeepted. When the core has been insulated, it is kept 
for 24 hours in water at a temperature of 75° Fahrenheit, and 
is then subjected toa series of electrical teste. Having passed 
this examination, it is wound round drums and forwarded to 
the works, where the final sheathing is put on, and it is then 
coiled away in tanks until its removal to the Great Eastern, 
from which it is to be “paid. out.” Of 320 joints examined, 
only one has been found in any degree defective. About 600 
miles of the deep-sea cable have been already manufactured, 
at arate of about 85 milesa week. The Great Eastern is 
being fitted up with tanks for the reception of the cable. 
These will be three in number, of which the largest will be 
75 ft. im diameter and Myft. high. The cable will be con- 
veyed to the “big ship” in hulks fitted with water-tight 
tanks. The shipping is expected to begin about the second 
week in January. 


hey receive in deposit for the public | 





Pierre, a distance of 2325 miles. | : 
| per square inch, 
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lor, say, 5000 Ib. 


; per square this pressure on thy 
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STEEP RAILWAY GRADIENTS. 

Ar ‘the present time when attention is being again di- 
rected to the unsatisfactory working of the Mont Cenis 
engines with their horizontal gripping wheels and attendant 
complications, it is worthy of note that during the con- 

thes 


& 





engine, a tramway ‘ 

yradient of lia 11. Phis tramway--was about 
a mile long, and for 800 yards of this length it rose, a3 we 
have said, at an inclination of 1 in 11, afterwards deseend- 
ing for about the same distance with indfines of 1 in 15 
and | in 20, About 200 yards of the jent of 1 in 11 
consisted of curves of 400 ft. radius. tramway was 
employed for the} conveyance of materials to be used in 
the construction of the main line, and during six months 
about 10,000 tons were carried over it. It was worked by 
an ordinary contractor's locomotive, built by Mr. Hughes, 
of Loughborough ; this engine haying cylinders 11 in. in 
liameter by 18 in. stroke, and twe pairs of coupled wheels 
2 ft. Gin. in diameter, placed 4 ft. 6 in; apart from. centre 
to centre. The weight of the @ngive in working order was 
10 tons, and it drew behind it g load of 13 tons up the 
gradient of | in 11. The presmape of the steam was from 





90 Ib. to 100 Ib. per square ingk, 

On an incline of 1 in 11, the tesistance. due to gravity | 
would be 203.64 lb. per ton, amdtaking the eagiae friction | 
at 18 1b. per ton, and the wagon friction at 10 }b. per tou, 
we have the following total resistances te be overcome by 
the engine in ascending the gradient : 





' 

| 

Resistance due to gravity: 23 tons at 203.63 lh. per Ib. | 

ton= di oa oe om ee 4683.5 | 

Eugine friction: 10 tons at 18 Ib. per ton ne ee 
Wag m friction: 15 - 10 Pe ‘ated ats 130 

Total 4003.5 


The weight available for adhesion was 
wr 22,400 Ib., 


which would be diminished by one 
Lin 11. The actual adhesion 


22,406 
22,400 — 20,364 Ib., 
and the adhesion must, therefore, have amounted to very 
nearly one-fourth of the load on the wheels. An engine of 
the dimensions above given would develope a tractive force 
of, 
1°15 21% 1.5_. 
=: =72.6 lb. 
2.5 2.5 
for each pound of effective pressure per square inch on the 
pistons ; and te overcome the tractive resistance of 5000 Ib 


5000 " 
68.6 ih. 


this effective pressure must thus have been ° 


| rl | piston could, of 


course, be readi naintained by a boiler pressur of 901b 


| slopes the inclination is at nearly the same rate. 
| the inclines steeper than 1 in 40, in the whole line of 48 
| miles, a middle rail is laid in the very narrow gauge of 





RAILWAY ENGINEERING, 1868. 


ALrHoven the past year has not been marked by active 
railway enterprise, at least in our own country, several im 
portant undertakings have been completed or earried forward. 
In and near London the principal works have been the 
Midland Extension, now open through to Bedford and the 
north ; the Metropolitan and St. John’s-wood, opened to 
the Swiss Cottage; the Metropolitan Extension, now com 
pleted to Westminster, and the new line of the South 
Eastern, rid Chiselhurst and Sevenoaks. The Midland Ex 
tension, with its four lines of rails and its great station at 
St. Pancras, is now one of the most important of all the 
railwaysout of London, and it may be expected not only 
tocheapen the trausport of coal from Derbyshire, but almost 
literally to build up a new series uf suburban towns extend- 
ing even beyond St. Alban’s. The St. Pancras Station has 
been so often described, that it need only be noted that its 
magnificent iron roof has a clear span of 
widest yet attempted, and that it forms altogether the finest 
hitecture in the kingdom. The 
John’s-wood presents no striking 






example of railway 
Metropolitan and St. 


i 
| 
| 
| 


i 
| 
| 


240 ft., the | 


features as an underyround line, the ascent of 1 in 27 to} 


Hampstead not having been begun. When completed, the 
line is to be 23 miles long and is to rise 235 ft. above the 
level at Baker-street, three-fourths of a mile being inclined 
| in 27, with a station half way up. The Metropolitan 
Extension, which has some very interesting work, was fully 
deseribed in our last number. The Metropolitan Distriet 
Railway, under the Thames Embankment, has made but 
little progress as yet; nor is the East London, to be carried 
through the Thames Tunnel, far advanced. The new line 
of the South-Eastern, vid Sevenoaks, is noteworthy for a 
considerable amount of tunnelling, and for heavy. earth- 
works, and also for some especially fine brickwork in_its 
bridges. The London and Brighton Company have opened 
a new line between Brighton and Tunbridge, saving 15 
miles in distance. The London and Nerth-Westera Com- 
pany'’s new line, rid Runcom, to Liverpool, was to have 
been opened at the end of the year, this line, as our readers 
are aware, crossing the Mersey on a long bridge, of which 
the principal portion cousists of three pairs 6f lattice 
girders, each of 300 ft. span. The Caledonian Company 
have made a new line over which trains are run between 


Edinburgh and Glasgow, without the detour rid Motherwell, 





the distance being the same as by the old Edinburgh and 
Glasgow. 

The great railway work of the year has undoubtedly 
been that across the plains and mountains of Western 


America—the Pacific Railway. We have so often and so 
recently given particulars of this work, that we need only 
say here that it will complete the line @f)railway commuui- 
eatien across the American Continen® from New York to 
the waiters ef the Pacitie—-a clint af over 8000 miles. 
Jt possesses, however, but litte engingering interest. bey ond 
the fact that it crosses the two highest ewmmits yet attained 
by railways, the summit ia the Rocky. Mountains being 
8242 ft., and that in the Sierra Nevadas 7042 ft. above the 
level of the sea, the mountains themselves rising con- 
siderably higher. These great elevations are, however, ap- 
proached from such long distances, except on the Pacific 
slope, that there is nothing exceptional in the gradients or 
curves, nor are there any heavy tuanel#or earthworks, nor 
important bridges. Indeed the “ track laying” has gone on 
at the rate of three miles or more daily in each direction, 
and the line is expected to be open throughout in July 
next. 

The most interesting line opened during the year is the 
temporary railway over Mont Cenia, overcoming a summit 
level 6870 ft. above the sea. On the Italian side the gra- 
dient for some considerable distance is 1 in 1%, while for a 
good deal of the distance on beth the French and Italian 
Upon all 






3 ft. 74 in., and additional adhesion is obtained by means of 
horizontal gripping wheels, worked by the engine, and 
preased with a force of from 5 to 15 tons against the mid 


rail. ‘There are curves of two chains radius connecting the 


zigzags by which the line asceads the mountain.. Of the 
working of the line and its prospects we have spoken else- 
where. 

Large railway uadertakings are going forward in Russia, 
Hangary, and Roamania; but in India and the colonies 
railways have made but slow progress. No active steps 
have been taken towards the construction of the Interco- 
lonial Railway through New Brunswick, although the large 
loan for making it was guaranteed by Parliament a good 
number of months ago, and half the loan has been tak@h up. 

A railway has been at last begun across the Isthmus of 
Honduras, between the Atlantic and Pacific oceans. The 
length is to be 231 miles, overcoming a summit of 2956 ft. 
The cost is set down at 8000/7. per mile, but enough is 
known of the almost impenetrable forests and the unhealthy 
climate of Honduras to convince us thata far larger sum 
than this will be necessary. 

An agitation, without any substantial results, was com- 
menced some months ago in Canada in favour of 3 ft. 6 in. 
gauge railways. The whole scheme appears to have 
dropped through, and, singularly, no particulars of the 
working and financial results of the same gauge on the 
Queensland railways have been farnisbed by the parties who 
have promoted other lines of the same gauge. 

It is not improbable, however, that we are on the eve of 
10 important reform in railway engineering in England, 
and that we shall have cheaper and competing lines, serving 
the public at half the present cost. As to the Government 
taking over the existing costly and extravagantly worked 
lines, it is at least as likely that Parliament will leave the 
whole question of railway reform to private enterprise. 


KILN-CALCINED LRONSTONE 

Some of the Scotch blackband ironstones contain as much 
as 20 per cent. of fixed carbon, all of which is lost im cal- 
cining the ore in heaps, or even in open-topped kilns. At 
the Almond lronworks,.a very small supply of the iron 
stone, with 20 per cent. of carbon, contains about 25 per 
cent. of volatile and earthy matters and 55 per cent. of 
iron. Caleined in elose kilns, by Mr. Aitken's method, 
this stone yields 75 per cent. of “¢coked” stone and six 
gallons of very heavy crude oil per ton of raw stone. The 
kilns thus far erected are sufficient only to supply but one- 
fourth of the consumption of a single blast furnace, but the 
result has been a saving of from 5 cwt. to 6 cwt. of coke 
per ton of pigs, simply because this quantity of carbon al- 
realy exists in the “coked” stone itself. The furnace ie one 
of the old fashioned Scotch hot. blast type, 6 ft. wide at the 
hearth, and 14 ft, Gin. at the boshes The working has 
been carried on with a proportion of “coked” stone for 
about eight months, and for a fortnight of this time one- 
half instead of one-fourth of coked stone was used. and the 
saving was found to bé proportionally great. This group 
of furnaces makes about 8500 tous pig iron per annum, 
so that were all worked even with one fourth coked black- 
band, the saving would be say 2200 tons of coke per 
annum. 

Mr. Aitken writes us, in reply to our inquiries, “ Ac- 
cording to arrangements. I propose adopting, I expect that 
the cost of coking will be reduced, even taking into aceount 
outlay for buildings, to a point not over 2d. to Sd. per 
ton over the cost of calcining; and of course the value of 
the oil and gases will far more than cover this.” 

The Lochgelly Iron Company have begun to work upon 
Mr. Aitken’s’ plan, and the Shotts’ Tron Company atu to 
begin so soon asthe netessary erections are made, It is 
expected also that one or two of the ironmasters in Englaud 
and Wales will take the matter up. 
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LITERATURE. 


Description of Richards’ Improved Steam Engine Tudicator; 
with Directions for its Use. Second Edition enlarged and 
revised. By Cuantes T. Portex. London: Longmans, 
Green, Reader, and Dyer. 

Most engineers are familiar with a class of works 

which, whilst professing to be technical treatises 

or handbooks, are in reality nothing more than 
neatly worded advertisements or puffs of some parti- 
cular machine or invention. To such books as these, 


that forming the subject of the present notice presenta, 


Jig title might 


a remarkable contrast ; for. whereas 
lead the reader to expect 

to the Richards indieatér, he willy feity er 

much more. The first edition of My, Porter’s w * 
which was published about six years ago and -w 

has been for some time ont-of print, is no doubt 
familiar to a large number_of-our. readerg,OQn its 
appearance it at oncé took its) as the best 
treatise on the use of the in which had beea 
published, and it has only been rseded by the new 
and enlarged edition just issued. & : 

Mr. Porter has divided the séeciicedilion of hisswork 
into three parts, about balf-of #he second parband 
nearly the whole of thethird being @ntirely new. The 
first division, althodgh thoroughl¥ ‘revised, is for the 
most part a reprint of a portion of the first edition. It 
comprises four seetions, devoted r ctively to an 
explanation of the nature and-use-of the indicator, to 


remarks on truth in the dingram, to a deseription of 
the Richards indicator, and'te diréetions “for apply- 
ing and taking care of the ingteument, After ex- 
plaining generally the action meg ae 
object to be attained by its use, Mrs Porter en wrates 
the various sources of error whieh ‘may opefate to 
produce an incorrect diagram, and “poittts owb the 
ineans by which they may be avoided. In’ Ordet that 
a per fectly true diagram may be obtained itis neceé&ar 
in the first place that the movements ofthe sapaiinall 
coincide exactly with those of the piston; and, secondly, 
that the movements of the peneil shall simaltaneously 
and precisely indicate the changes of ‘pressure at that 
end of the cylinder to which the indicator is eqnaected. 
At high speeds it is impossible that these conditions 
should be properly fulfilled by what we may term the 
ordinary form of indicator; the*lateral-distortion of 
the long spring employed and the momentum acquired 
by the piston and attached parts preventing anything 
approaching a correet diagram from being obtained 
at high velocities. In the Richards indicator, as 
is well known, these aud other sourees.of error are 
avoided by the employment of a ‘short strong spring, 
a piston of considerable area and short stroke, and 
very light reciprocating parts, the motion.of the piston 
being multiplied by an arrangement of light leversand 
parallel motion; so that the:diagram deseribed by the 
pencil is of the ordinary sige. “The Richards indica- 
tor, however, has already obtained Such a high eharac- 
ter, that it is unnecessary that we should say more 
concerning it here. 

Mr. Porter’s directions as to-the manner in which 
the instrument is to be used are exceedingly clear and 
concise, and are of « thoroughl¥ practical charaeter. 
They comprise full instruetions as tothe best methods 
of fixing the instrument, giviog aaotion to the paper, 
&e., and, in fact, inelnde everything which it is tleces- 
sary to say upon the subject. 

The second part of the book ‘is divided imto two 
sections, the first being devoted to directions for as- 
certaining from the diagrams the power exerted by 
the engine, ard the second=te-instructions-for -caleu- 
lating from the same data the amount -of steam ‘con- 
sumed. Both these-matters atétreated most compre- 
hensively and clearly; and to tits part are appended 
tables of the areas of-eireles ; of byperbolic logarithms ; 
and of the properties ‘of steam.?. ‘These latter, avhich 
are very complete, have been prepared by Mr, Porter 
from the results of the experiments of M. Regnmult, 
these results having: being ecotiyerted into ish 
measures. In the mttroduction $@ these tablespMr. 
Porter makes some pertinent remiarks respecting the 
defects of our English standards of pressure andtem- 
perature. These remarks are fellowed by othiermon 
the heat of steam, and the laws 6fexpansion of ffases 
by heat, and by varied data of a mseful character, 

The third part of the work, whi¢h we consider to be 
even more important than-those which precede it, is 
divided into five sections bearing the following head- 
ings: Ist, Observations on the several lines of the 
diagram ; 2nd, On the conversion of heat into work 
in the steam engine; 3rd, The rotative force exerted 
upon the crank the same for all equal divisions of the 
diagram ; 4th, The diagram not a true representation 
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of the pressure on the crank ; and, 5th, Of the motion | the commencementof the stroke ; second, the movement 
um connecting these sec- motion degree fourth, the increase 
tions is devoted, as’ its title indicates ah chs me fat the wevaliwation for each . We believe that 
tion of the mauuer in whieh the ence or we are correct in stating that results have never 
of an engine are pointed out by an indicator diagram | been tabulated in anything like so complete a form, 
taken from it, and the e ion is assi re- | and are certainly most valuable. 
ference to the numengnti ‘orter’s book is concluded by some rewarks— 
is illustrated. Mfr. under the heading of “ A ride on a buffer-beam”—on 
line, the steam li and by an 
line, and the corty Ansler’s polar- 
points ‘ouf most hich is made 
| possess, 4 urers of the 


aa ee 


can at 
The second seetion, of the third part, 





‘hanieal theory of heat and of the; 
during ¢xpansion that we have: yet 
Porter’s remarks are illu a 
steam deduced from thése examples is" 
that which is shown by the indicator to 
practice. During the ion of steam in the 


cylinder of a steam engine, a continual. condénsalion 
and re-evaporation goes rx ; for the.water formed one 


imstant is re-ev: next beeguse 
has fallen below that due to the temperature 
it was @eposited, and ing metal 


which itis im contact furnishes heat. 


abundance. 


pressure“in the cylinder, as shown 


heat 
lied by the metal to the steam must have cngiealy 
om supplied by the steam to the metal either by eon- 
densation at the commencement of the stroke, by 
densation in a steam jacket, or bythe steam par 
with its excess of heat if heated. 

In the next section, 
rotative force exerted the crank being the same 
for all equal divisions of the diagram. 

The fourth section of the third park, like the two 
which precede it, is quite new, and it treats on a sub- 
ject of the greatest practical importance, namely, the 
influence exerted by the inertia of the povng } in 
modifying the transmission of power from the piston 
to the crank at the different parts of the stroke. This 
is a matter to which.Mr. Porter has devoted a.great 
amount of attention, and the facts which he poi 
out are worthy of! beidg’ most -earefally: studi 
ticularly by those interested ra the construction of high: 
speed cigines. Considering first the manner in 
the motion of the retiprocating parts is accelerated 
during the first half, and-retarded during’the latter 
half, of each stroke, My Porter shows that this ae: 
celeration or retardation becomes gréater the moré 
nearly the ends of the stroke are 
becomesai/ at the centre of the stroke when the piston 
is moving most rapidly. This is a faet, the import- 
ance of which is very generally undertated; but it id 
one, tlie effect of which Mr, Porter explains -very 
clearly. He also shows, how by increasing the ‘speed 
at which an engine is worked, the .reciptocating parts 
rotlngp powmnrdeb te che pieanties Ur ets 
impelling: poweredue to the pr R steam on 
the pists at the cominéncement of ‘this stroke, the 


power thas absorbed being of pi subsequently 
given off to the erank ay the gf the recipro- 
cating parts is retarded. ‘ ate 

The last seétion of thé hook téeats, aa'we have said, 
of the motion of the pistoh, as ¢ 






vy the crank, 


through the medium of ig rod, and it is 
accompanied bya most eaborate series of tables, show- 
ing, for different lengths of tin the motion 
of the piste Corresponding to each of motion 

These witch mit have cost Mr. 


of the eraitk. 
ph a h restlb phases of 

caleulate, give each result to seven " 
and they ee arranged in a navel mannér. Each table 


is composed of four din 


mense expenditure of timé ind pee to 


of figutes--disposed in 
concentric semicircles, the position of each particular 
result in these semicircles corresponding to the angle 
to which it relates. This arrangement very. greatly 


show. The four columns of each table give for each 








degree, first, the total movement of the piston from 


mats, 












pr p> : ~ i 
with 


The heat given up by the metal accounts for the final 
ithe indicator; 


r. Porter shows. that. the}. 


approached, and it 
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ied proportion of the | (°° 
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facilitates reference, as an inspection of the tables will th 


© say something on a 
prely remark here that, 

saving machine for 
with irregular 


In M 
as applied to the work - 
the deseription of 
paployed is supple- 
of its action by 





Fetical in 
férrifeld, F.R.S, 
gw brought to am end our survey of the 
conten #. Porter's bodk, and we think that we 
ihave said snflitient-to show that: it-forms a most valu- 
able’addition'to the . _ Every portion 
; bears at evidetice that Mr. Porter has 
acquainted with, 
ites; and the language 
@and vigorous character, 
ly expressed in the 
the book is one 












steam engines should. 
those of cot pacabcannel 


‘are now &@ humerous 


being almost always in excess of that which might be{class—who arg interested in” has been termed 
theoretically expected from the grade of. expansion; but [“ high-speed efi yg ec 

it must,.at the same time, be rem ed that this} _ sii arene ; 
exons of prssre represen o gam ‘The heat mp | itm Canon eps! nor ing nai 


-Yemoving acidity from an 
rite, and precipitating and decolor- 


3p 


animal charcoal, as a 






ey Lixx to Avrica—Mesars. Randolph, 
ot G wy have launched a screw of 
fitted with en of 250 horse power, and 
built for the and Afri Steam Navigation Com- 

ty. The steamer has been ndmed the Bonny ; she is the 


of a new line to betweon Glasgow, Liver- 
poet wid the ports of the West Coast of Africa. 
esers and Co. have on the stocks two 
se y will be named the Roquella and the 
Congo; tho service will be commenced next month, and will 
be eontinued . ‘ 


Exrata—Iin the conclusion of the transiation of M. 
Yormand's paper on “ Frese Marine Engines,” on page 555 


of our lest , the . er of the engines of the 
samp Fomor was & printer's error given as 
409 instead horse » The displacement also 


should have been given as Tn the particulars of 


the experimenté’on Morton's , given on page 558, 
the area of eagh of the to which the evn- 
-dénser is fitted fs t. naag 80 sqaare instead of 80 square 


BavakwaTsee ay rhe Fury ov rar Sxa.—The storm 


” 


at Wick, on week, was qne.of the severest known to 
living men. threw @ surf into the bay, and 
though the breakers were in volume than had 


been often seen there, the of the wind projected 
them with almost unprecedented sharpness, striking against 
the new harbour works with a foree which they were quite 
unequal to resiat, the result. beingithat daylight revealed a 
serious state of wreck and disaster. The breakwater itself 
: - gal through which it had 
t entirely demolished, was 
Detherwise injured; the 
Wien Built this season were 
‘thamgideiresults of the night's 
ant cam The iary extent of 
estimatagt at from 10,0001. to 30,0001. 
i water; at the same 
take 
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a fay, wreck 


- 


: i 


hs’ work has been de- 


nt lest two 
will other twelve to bring 

Were in before this un- 
mot to refer to the extreme 


to | atate s 
ity of! wor ein; seriously shaken and 
to stat@itant the end of the sea-wall 
I a form for thie 8 some time ago, the 
pd red by sewer iron 
pe of the works being 


rt The piles were of 
ongeet that could be obtained, and 


od 

be 
na 
bat 


- 23g 






wore fire set “and bound together in the most secure man- 
ner. Not less serious is the if jy which the bay must have 
sustained, especially in its anchorage ground, by the projee- 


tion of such a quantity of large stones to the total weight of 
thomsands of tong. ean onty tell the amount of damage 

aa )sustained ; but apprehensions are now general that « 
fatal mistake has been committed in erecting those works on 
their present site. 
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With respect to the increase in the price of this journal it 
is due to our advertising friends to state that the leading 
home and foreign newsagents, who dispose of the greater 
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number in quantities showing, in most cases, a considerable 
increase over those heretofore taken by them. 
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Gilbert, the publisher. 
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FRIDAY, JANUARY 1, 1869. 


In commencing the seventh volume of EnGIngERING, 
it is an agreeable task to record the progress (even if, 
from the absence of a complete recovery of trade, this 
progress has not been as great as might be wished) 
im the general practice of our profession during the 
year just closed. Many elements of distrust have been 
removed within the twelvemonth. The general elec- 
tion has passed in a manner most satisfactory to the 
nation, leaving no doubt of the soundness of the 
policy of reform; we have had an abundant harvest ; 
the Abyssinian war ended more triumphantly than 
almost any one had dared to hope; the clouds of 
Fenianism and of rampant radicalism have well nigh 
assed away; the prospects of peace abroad have 
prightened ; the disputes with America are in course 
of adjustment, and the general tendency to restored 
confidence is seen in the increased value of railway 
property, an increase, in several cases, of from 8 up to 
nearly 40 per cent. upon the market value, as distin- 
guished from the par value of certain railway shares a 
year ago.* Less, too, is heard of trades unions, less, 
perhaps, of foreign competition, and more of technical 
education. 

We have reviewed in other articles, both during the 
past three weeks and in the present number, the pro- 
gress made in special branches of engineering; and 
although in none, with the exception of that of agricul- 
tural engineering, can this progress be said to have 
been great, it has, in most other branches, been con- 
siderable, and, on the whole, encouraging. 

In looking over our own columns for the year, we 
confess to much pleasure in reviewing the number of 
instances in which we have been enabled to place really 
valuable information for the first time before the pro- 
fession, as also indeed before the great number—some 
thousands at least—of non-professional readers who 
also refer to our pages upon matters of wider and more 
general interest. tis in this way that we have striven, 
with what industry and expenditure of capital we need 
not say, to make Excinersrne the leading and really 
representative journal of our profession; and some 
proof that we have done so is afforded by the fact 
that its circulation far exceeds that of all others, com- 
bined, of the same or a higher price, now published in 
England, and devoted to the same class of subjects. 

Of this fact we have the most certain proof, and we 
mention it only to correct statements so persistently 
made to the contrary, with a view to gain the support 
of advertisers. It is the fact, unfortuuately, that their 
support is necessary to most newspapers. The paper 
which we have so long put before our readers at the 
bare cost of the b sheets, the “ machining,” or 





* Great Eastern Railway shares, quoted a year ago at 
294, lately stood at 41}, so that the actual number of shares 
which could have been bought for say 10,0001, a year ago, 
would now cost 13,866/, 
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of many of the first authorities upon professional sub- 
jects. This being so, we believe our readers—many 
of them, at least, having friends who, without being 
themselves engineers, are nevertheless commercially 
interested in making their business announcements in 
the dest engineering journals—will not fail to apprise 
them of 
support, and their relative merits in point of pub- 
licity and influence. The matter is one upon which we 
would prefer not to speak at all, but it is none the 
less important in the interests of those who wish to 
possess—as they could in any case only possess through 
its enjoying a sufficiency of advertising support—the 
best journal in their profession. 

With the new year Encineenrine will present some 
improvement over its former volumes, chiefly, how- 
ever, ina still more carefully varied, selected, and con- 
densed class of matter. Its present wide circulation, 
its numerous and harmonious “ staff,” and the exten- 
sive and long-matured arrangements which it enjoys 
for the collection of the very best material of interest 
to the profession, render this a task of comparatively 
easy fulfilment. 
candidly and fairly criticising in these pages what may 
be faulty in engineering and mechanical schemes offered 
to the public, to do the fullest justice to all that are 
meritorious, to advance by all proper means the inte- 
rests of the profession and of the many branches of 
manufacture allied to it, and, withal, to represent and 


ful, dignified, and marked withal by a generous and 
conciliatory independence. 





STEAM CULTIVATION, 


Ir is so recently (for two years is not a long time) 


steam cultivation, that it is difficult to realise that the 
results of their inquiries, which were so well tabulated 
in Mr. Baldwin Latham’s paper now in course of pub- 
lication in our columns, are already comparatively 
obsolete. No branch of engineering 1s ina more rapid 
state of transition than that of steam cultivation. It 
was clear three or four, or even more years ago, that 
steam was cheaper in the field than horse tillage, that 
the work done was not only deeper but every way 
better, and that the resulting crops were greater. 
The money saving had been proved by many cost 
sheets, and as for the work itself, it could be done in 
all weathers, done upon land which horses could not 
touch, or where they could not stand, done at a faster 
pace, the pulverisation of the soil being as the square 
of the speed at which itis knocked to ewer and 
then there was not a single one of the hoof-tracks, 
where horses’ feet, like pavior’s mauls, ram the 
ploughed earth into a hard pan like a pavement—hoof 
tracks, of which, with a full team in heavy ploughing, 
there may be as many as 300,000 to the acre. 

All this was long ago established, and to say that 
steam is cheaper aad better than horses in the field is 
as trite as to say the same of it on the railway. It is 
no longer a question of steam vc. horses, but of the 
newest v. the earlier forms of steam tackle. More 
powerful engines, of much better construction, and 
worked at higher pressures and higher speeds are now 
in use, aud some of them, working up to 100 indicated 
horse power, are hauling six and even eight-iurrow 
ploughs in moderately stiff land, or dragging cultivators 
froin 12 ft. to 15 ft, wide, and that at arate of four 
miles an hour. 
would, were there no loss of time in turning at the 
headlands, get through upwards of 7 acres an hour! 
And the engineers of the Steam Plough Company, or 
rather of Messrs. John Fowler and Co.’s works, 
have worked out a system of turning by which their 
widest cultivators may be turned in five seconds, or 
even twenty times a minute. 

Even were the improved double engine system, each 
engine moving itself along the headland, to cost, with 
all improvements, 500/. more than the earlier sets, the 
difference in interest at 5 per cent., taking 3000 acres 
of work done in the year, is but 2d. the acre. But 
these engines, and the tackle which they work, cost 
far less, by many times 2d. an acre, in repairs and 
preciation than did the earlier sets. It was their wear 





aud tear, aud their frequent complete break downs, 





the real character of the journals seeking | be 


It will always be the object, while | 


maintain a professional literature at once sound, use- | 


since we had the voluminous and most elaborate report | 
of the Royal Agricultural Society’s committee on | 


A 15ft. cultivator at this speed | 


cost of working, even with the more costly plant, is 
very much less, per acre, was ined three 
years ago by the Royal Society’s committee. The 
t difference in the soils cultivated, the differences 
in the depth worked, the differences in respect of 
large and small fields, &c., are such that no precise 
cost per acre can be taken, to be applied to all cases, 
bat ihe aust of steam tillage upon fifty farms, present- 
ing the varying conditions tabulated by Mr. m, 
would be very much less than it would have been three 
years ago, and what is more, the work weuld be still 
better done. Since then large amounts of capital have 
been embarked by steam plough companies, several of 
which are now clearing nett returns of 50 per cent. 
upon their capital, and there are some which, until 
competition shall have lessened their profits, con- 
' fidently count upon netting 100 per cent. per annum. 
In the meantime, and as might be expected, the Steam 
Plough Works, at Leeds, are busier than ever. What- 
ever the proprietors may yet realise from the late Mr. 
Fowler’s patents, it appears certain that their worki 
will add greatly to the wealth of the nation. A 
the great mechanical improvement of the last few 
years is steam cultivation, and in this Messrs. Fowler 
|and Co, must be owned to have been the most suc- 
‘cessful. Farmers are becoming more and more alive 
| to its importance, and it is always a pleasure to us, 
| having no small number of landowners and farmers, 
aud, among civil and mechanical engineers, so many 
sons and other near relatives of farmers among our 





| readers, to chronicle every improvement made in this, 
the most rapidly rising and really the most promising 
branch of the mechanical engineering profession. 


THE ADMIRALTY. 

Ir is stated, upon what we have reason to believe 
the best authority, that Mr. ‘Thomas Lloyd is about to 
retire, upon a full pension, from the post of chief 
engineer to the Steam Branch of the Admiralty. 
Under Mr. Childers’s energetic policy of retrenchment 
a considerable reduction of the working staff of the 
| office is likely to be made, and it is the intention, we 
| believe, of the First Lord to merge the Steam Branch 


|into the office of Chief Constructor, Mr. E. J. Reed, 
| C.B., then assuming the official and executive duties 
lof both, To us it has always appeared that the two 
| branches, if not, as in Franee, under the same head, 
| should be upon the most intimate working terms, and 
| it will not require a lengthened period of experience 
_to show how far the new arrangement will be to the 
substantial advantage of the naval establishment. 
Mr. Lloyd, it should not be forgotten, has made a 
warm friends during his long connexion with the Ad- 
miralty, friends who will miss him from Spring- 
gardens, and he will be followed by a host of kind 
wishes in his retirement. 
A NEW RAILWAY SYSTEM. 

Tex years ago the Brighton Company’s system was 
180 miles in length, and had cost eight and one-third 
millions, or 46,250/. per mile, Since then the mileage 
has doubled, being now 365 miles, and the capital bas 
more than doubled, standing now at about twenty 
millions. No less than five and a half millions of 
capital were raised between 1862 and 1866, and this 
without increasing the gross receipts by more than 
about 15 per cent. Yet as long ago as 1554, with but 
7,690,0002. of capital raised, the gross receipts were 
upwards of 685,000/., whereas in 1866, with twice 
and a half the capital, they had increased to but 
1,190,0002,, or by but little more than one half. The 
whole system of 365 miles has now cost nearly 
55,000/. per mile, on the average of the main line, 
extensions, and branches. 

It will not be long, after the meeting of Parliament, 
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(the latter alone taken at about 14,000/. per mile), of | 
oauly 36,000/. per mile, and it ean be as clearly shown 
that the first-ciass fare between London and Brighton | 
need not—and if an Act be obtained fixme the fare—\| 
halt mot exeeed Gs. for the 50 miles. What vi 

Parliament may take of this proposition to allow free | 
trade in railways cannot he predicted, but the question 
is one of pubiie advantage as opposed to a vested | 
Ty bill may be lost, but pubhe opium m, | 
ce directed to the question will not permit it to be | 
No existing railway company in the! 


interest 


lost for good 
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THE MONT CENIS RAILWAY. 
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es, therefore, allowing one-half of the gross 
umounts to less than | 


this rate to con-| 


pts for Working expenses 


+} per cent. upon the cost Were 


it might not be considered hope- | nations himself. 


money, and will have hopelessly lost at least five-sixths 
of their principal. 

Even taking the most hopeful view which could 
have been taken originally—unless there were thase 
who thought that the tunnel, then well advanced, 
would never be completed at ali—taking the total cost 
as 320,000/., and counting upon six clear. years of 
working, and taking the ratio of expenses to receipts 
as one half, it would have required 107,000/. of gross 
traffic per annum, or 43/. per mile per week, the whole 
year through, to even repay the first cost, saying no- 
thing at all of interest. 
for tourists, with all the attractions of novelty, and 
with all the embellishments of newspaper reports, the 


| line has earned but 15/. per mile per week for the six 
| months. Taking its expectation of life, as the actuaries 


would say, as two years and a half morc, and its cost 

as 450,000/, it should be earning at least 120/. per 

mile per week, to barely return its cost to its share- 

saying nothing, as before, of mterest upon 

eir. money. This rate would be about double the 
rate of earnings on the Brighton Railway system. 


It is true that the traffic may increase, and it is true | 
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| 
| 
| 


that the tunnel, which is making very rapid progress, | 


may not be completed by the middle of 1871. 


As to |} 


the amount of traffic, much has been said of the fear of | 


travellers, a fear now happily dispelled, to make the 
passage over the Mont Cenis Railway, and much has 
been said of the opposition, which is- not likely to 


abate, of its great rival, the Paris, Lyons, and Medi- | 
terranean line. There is much, too, in the long settled | 


habits of travellers as to the routes they choose. We 
should be glad to make every allowance in favour of 
the Mont Cenis line, but we are bound to say that 


if he does his duty, and that this is vot an. appointment of 
the kind to attract those who leve pay better than Work, 
and who seek to secure the emoluments of a maltitude of 
appointments while they get the work done cheaply by ill- 
paid assistants, The salary of 500/ attached to the office is 
not by any means a large one, considering the responsible 
nature of the duties required, and more especially since that 
salary is to include all payments made by the gas examiner 
to his assistants, and of these he must have several to con- 
duct the work simultaneously at the four testing stations. 
Besides thia, it appears he is to bear the expenses of an 
office in the City, where the business transactions of the de- 


Thus far, in the very season | partment are to be conducted. 


The maximum amount of impurity which is to be 
tolerated in the gas supplied to the City is for the present 


| specified only in reference to ammonia, as 5 grains in 100 


cubic feet. The least trace of sulphuretted hydrogen is to 
be considered as rendering gas impure; but for the present 
the amount of other sulphur compounds is to be simply re- 
corded until further order. The illuminating power of the 
gas is to be, for the present, not less than 14 candies for 
common gas, and 20 candles for cannel gas. This is to be 
determined by means of the improved form of Bunsen’s 
photometer, and the burners are to correspond with the pre- 
scriptions of the Metropolis Gas Act of 1860. The standard 
candles used are to be of sperm of such make as to consume 
at the rate of 120 grains an hour. 

We purpose again referring to the methods of testi 
prescribed by the referees very shortly. 

THE WEST INDIA SOUTH DOCK. 

Tne plans for the improvement of the Port of London, 
pregared by Telford and Mr. Douglass, at the request of 
a Select Committee, comprised, besides the bold suggestion 


| of spanning the Thames at London-bridge by a single arch 


there are much less than two miles of the tannel re- | 
maining to be made, and that the progress for the last | 
two years has been at the rate of a mile a year. When | 


it shall have been completed, and the railway carried 
through each way to St. Michel and Susa, it is certain 
that passengers would not (even were the supermon- 
tane line allowed by its concession to remain Open) 
make two “changes of carriages, pay a fare two or 
three times per mile greater, and subject themselves 
to a delay of three hours, merely to go over the moun 
tain, including the nine miles or so of tunnels, galleries, 
and covered ways on the line 


GAS TESTING IN THE CITY 


of 600 {t., the construction of the West India Docks, aud 
the cutting of a canal, forming a direct route between 
Greenwich and Deptford, across the Isle of Dogs, for the 
convenience of ships passing up and down the river. The 
Act for the construction of the West India Docks was 
passed in July, 1799. By it the company were authorised 
to raise capital to the amount of 500,000, with powers to 
This amount was found insuffi 
additional 


increase it to 600,000/, 
cient during the progress of the work, and 


| powers were therefore obtained to raise a further capital 


The works were commenced on the 2nd of February, 1800, 
and they were so far completed that on the 27th of August, 
1802, the first homeward-bound ship entered the dock. By 


the same Act the company was empowered to construct the 
canal reeommended by Telford, and it was completed at 


| about the same date as the docks themselves. 


Ine referees—Jobn Sampson Pierce, Frederick John | 


ins, and Robert Hogarth Paterson-—appointed by the 
ird of Trade, under the ¢ ity of Londen Gas Act of 1868, 


ssued their instructions prescribing the methods of | 


rding the Mlaminatin 
xaminer, and the places 
The testing stations 
followa, viz 106, Cannon- 
the City of London Company; 7, Friendly 
ft-road, Mile-end, for the Great Central Com 
pany ; Leadenhall-street, and 43, Gray's-inn-lane, for 
the Chartered Company. Until the end of March next, 


the daily testings for illuminating power are to be four in 


testing and re power and purity of 

gas to be adopt by the gas « 

where the testin is to be conducted. 

are to be four in number 

street. { 

place Bancr 
ry Ys 


number at each station, and are to be made between the 
5 and 8.30 p.m.; each testing to include ten obser- 
s of the photometer and observations of the thermo 
barometer, so as, if requisite, to correct the 

ras burnt for temperature and pressure. 
t for sulphuretted hydrogen is to be applied to all 
s consumed in testing the illuminating power. The 
for other sulphur compounds is to extend over about 
twenty-four hours, and in each case two experiments are to 
The test for ammonia is also to 
(i in both cases the tem 


be made simultaneously. 
extend over twenty-four hours, 
1 pressure are to be observed so as to correct the 
of the gas operated upon, if requisite. At the end 
ch daily period of testing, the amounts of sulphur and 
nia in the gas are to be estimated by the ordinary 

is known to chemists. 
Ihe meters used for measuring the 
various testings are to be verified at least once every seven 


perature and 


gas condensed in the 


lays by the gas examiner, and the burners, chemical ap- 
paratas, candles, test papers, test solutions, &c., to be used 
ut the several testing stations, are to be procured at the 
of the referees, after having been examined and cer 
fied by them, 

rhe gas eXaminer is every day to make a report of the 
results of the testings, and deliver one to the corporation, one 
te the chief gas examiner, and one to each of the gas com- 
panies. He will also be required to fill up with his own 


hand all these reports, and to make all the sulphur determi 


ssiy low, but it can, by the very terms of the French | of the testing places every night, to see that the testings 


nct ssion, and even by circumstances independent of 


nnel, now three-fourths through, and whieh there is | 


every reeson to believe will be completed by or before 


; 
i 


he middle of 1871. jewed in’ the ligtit of these 


acts, and of the probability just named, the share- 


| are properly conducted, and is to make an annual return of 
of the | te names of the several assistants employed by him, to 
| gether with the salaries paid to them. 
dertake not to act for any metrypolitan gas company with- 
out the consent of the cerporation. 


Lastly, he is to un- 


These details of the duties to be performed by the gas ex- 


amiver will sufficiently bear out the opinion we expressed 


So little ad 
vantage was derived from using it, however, thata few 
years after its completion it was converted into a timber 
dock, on one of its sides timber jetties were constructed for 


| discharging cargo, and a timber pond was constructed in 


He is also to visit, as a rule, one or more | 


| made in his ashes ejector is giving good results. 


communication with it. This canal, under the name of the 
South Dock, remained in use until the summer of 1866, 
when its reconstruction was commenced by Mr. John Hawk 
shaw ; and its conversion into one of the finest basins of 
the West India Docks is now almost complete. The north 
wall of the new dock coincides with the position of the north 
bank of the old canal, with which also it agrees in length, 
extending across the Isle of Dogs, and being shut off from 
the river by lock gates The area of the new south dock is, 
however, so much increased that it occupies the whole of 
the space occupied by the old timber pond, 

It was at first intended that the lock gaté 
built at the same time that the canal was made, should t 
preserved ; but it was subsequently determined to 
them in width, and with that object the entrances have been 
removed, and the old work of William Jessop and Ralph 
Walker—uncle to James Walker, who built Vauxhall-bridge 
—has come to light. Timber and brick—in the place of con 
crete and stone—were the materials dock engineers employed, 
and the work now laid bare testities to the care with which 


those materials were selected and set in place. The gate 


s, which were 


INCcTease 


chambers are carried on oak platforms, support d on piles 
and carrying oaken joists which are filled between by 
brickwork; the gate paths are also of oak, as well as the 
cills upon which the gates close. The foundation for the 
hinge posts are of timber, carrying a cast-iron socket in 
which the post turns. The front and rear of the entrances 
are protected at the invert with sheet piling of elm, driven 
so far from the brickwork as to leave room for the ad 
mission of a temporary timber dam if repairs were needed. 
The whole of the brickwork is of an excellent quality, 
requiring the constant use of gunpowder for its removal, 
and the timbers are throughout almest as sound as when 
laid down. 

When completed, the New South Dock will have an 
area of about 32 acres, including a basin of 5} acres. The 
retaining walls which are 32 ft. in height, are of brick with 
vertical counterforts, the spaces between which are filled 
with concrete, 


Rorertson’s Asnes Esecror.—The ingenious and useful 
application of the steam jet which Mr, James Robertson has 
About 
thirty steam vessels are already fitted with the apparatus, 
and itis being put into a number of ethers. It is being 
fitted also for raising ashes from the stokeholes of a number 
of stationary engine boilers which have been set below the 


holders will receive no interest Whatever on their | last week that the time of this officer will be fully occupied, | level of the surrounding 
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MORTON'S CONDENSER. 

Parapoxicat as Giffard’s in appeared, at first 
sight, its action admitted of perfectly clear explanation. 
In a boiler under pressure of 100 tb, per square inch, 
equal to a head of water of 230 ft, the water would rush 
out of any opening with a velocity (were there no friction, 
atmospheric resistance, or loss of head) of about 121 ft, per 
second. But were an opposing jet+* move with a greater 
velocity it would drive back the escaping stream and force 
its own way into the boiler. This is what happens in the 
injector, and for a simple reason. A jet of steam moving 
with a velocity of perhaps 1700 ft. per second is iistantly 
condensed in perhaps twelve times its own weight of water. 
The combined jet will then move with one-thirteenth its 
former velocity, or about 131 ft per second, the motion of 
the steam being wholly imparted te the water. Thus the 
jet, properly directed, enters the boiler. 

In Mor ‘s condenser the eseaping exhaust steam, pro- 
perly dire 1, is condensed im, and its own motion im- 
parted to, a jet of water previously Set Ti Motion by a small 
steam jet, and the experiments recorded in our Tast number 
appear to show conclusively that the lateral action of the 
jet is sufficient to draw with it all the air that Collects 
down to a vacuum of 121]b. or 131b. The abstraction of 
the air is perhaps the only thing that is really puzzling in 
the matter, unless it be that the very rapidity with which 
the steam concentrates upon and within the passiog jet of 
water carries the air wholly against or even into the jet 
also, But there is one thing in the record of experiments 
which requires some explanation. The units of heat im- 
parted to the injection water were from 2.1 to 2.9 times 
those contained in the heat of condensation of the steam 
shown by the indicator, Not only this, but the steam r& 
presented by the increase of temperature imparted to the 
injection water amounfd to more that: GO 1b. per indicated 
power per h The different indicated horse 
powers recorded, the pounds of steam condensed per 
minute, and the pounds of water consequently used, as 
steam, per horse power per hour, were as follows, the last 
column being calculated by oxtrselves from the two first : 


horse yar. 


. Steam used per Water per 
1. HP. Minute. L. HP. At Hour. 
tb. b. 
28 26.0 56.7 
20 22.0 66.0 
26 27.0 62.8 
25 20.1 69.8 


The quantity of steam used, representing from 7 1b. to 
Slb. of coal per indicated horse power per hour, appears 
excessive when the good rate of expansion, good vacuum, 
and good rate of piston speed are considered. It might be 
suspected that, notwithstanding the assertion that no steam 
was used direct from the boiler to keep the jet in motion, 
the little regulating valve shown in our illustration was 
open, and thus it might prove that as much live steam was 
used to work the condenser as to work the engines them- 


selves. This, however, is not said as in any way concla- 
sive, but as a matter requiring explanation. The new 
condenser is at least the simplest and most interesting 


apparatus of the kind ever proposed, and we sincerely hope 
its results will equal in success those of the injector itself. 

Ihe r cannot, of coursé, give distilled water 
for the as is done surface condensers, .Mr, 
Morton has, it is true, proposed to cool his injeetion water, 
originally fresh, by circulating it through a refrigerator, 
but with water in the hot well, at a temperature of only 
90°, or even 110°, or, still more, 120°, it would require a 
refrigerator many times larger and more costly than a 
surface condenser to cool it again, by means of sea water at 
50° to 70°, to say nothing of the pumping engines 
water. 


new conden 


boilers, by 


from 
required for circulating the cooling 


Mityer's Sargs.—A report appeared, some few months 
ago, stating that one of Messrs. Milner and Son’s safes was 
totally destroyed, with its valuable contents in the great 
fire which oecurred at Callao, Peru, in August last. The only 
Milner safe in that city was, it appears, one belonging to a 
merchant, Senor Jose M. Perez Arrieta, and we have been 
shown the and translation of a letter from him in 
which he states that at the end of several days after the fire, 
when this safe was recovered from the ruins, it was so far 
uninjured that every paper was recovéred from it in a perfect 
state. Several other safes, some of German make, were 
wholly destroyed in the same fire. 


copy 


Buuytisrany Harvovr—Provosep Wer Dock.—Mr. 
Thomas Meik, C.E., of Sunderland, has lately submitted to 
a special meeting of the town council of Burntisland (on 
the Frith of Forth, nearly opposite Edinburgh) a plan and 
estimates of a new wet dock, with hydraulic cranes and other 
approved apparatus for harbour traffic. The proposed dock 
is tobe about 64 actes in extent, and to be constructed in the 
present harbour ; entratice to be placed so as to allow of the 
easy passage of screw steamers; a portion of the harbour 
space to be left for ordinary traffic. The advantages of this 
would be—non-interfererice with present trade during pro- 
gress of works; the mew dock would not involre the pur- 
chase of any valuable property ; eoals to be ship on low 
level system to meet the present railway line of the North 
British sag’ S The estimated cost of works will be 
about 69,0001. The money is expected to be borrowed from 
the Publie Works Loan Commi at 3} per cent., to be 

on a pre- 
annum, but with 
tons hereafter. 


paid off in 50 years. The calculations dre 
ment shipment of 180,000 tons of coals 
a view to its beng extended to 300, 





Twe Delhi Railway, when 
unbroken line of Fyn apes, 
and Lahore, a distance of 1800 miles. “Phe contract for 
its construction, for a course of 8024 miles, was let to 
Messrs. Brassey, Wythes, and Henfrey, in September, 1864. 
The commencement of the work was, however, delayed until 
March, 1865. At the present time the whole of the wells 
for the foundations of the large bridges have been sunk to 
the required depth, with the exception of those on the north 
abutment of the Sutlej bridge, where the ground was too 


THE DELHI RAILWAY. 
u completed, will 


hard-to admit of sinking the cylinders in the ordinary 


method. The Delhi Railway, in its course, besides fre- 
quently crossing various branches of canals, spans three 
large and celebrated rivers, the Jumna, the Sutlej, and the 
Beeas, besides one great mountain stream, the Gugger. 
The aggregate water-way required for these rivers amounts 
to 11,340 f:., or upwards of twé miles. On the southern 
section’ of the railway, between Umballa and Ghazeeabad, 
which was formally opened on the 13th of November by 
Sir Johy Lawrence, there are eight large bridges, and ten for 
minor streams. comprising 15 spans, varying from 60 to 
102 ff. inlength. The chief structure of the former class 
crosses the river Jumna in 24 spans of 102 ft. each, and a 
second bridge over the Markunda has 11 openings of the 
same length. On the northern section of the railway the 
rivers Satlej and Beeas oppose formidable obstacles, and are 
to be ¢ressed by bridges of 37 and 29 openings respectively, 
each of 102 ft. Seven important bridges are completed, and 
the foandations for the Beeas river bridge are finished. The 
progress of the work has, of course, depended to a large extent 
upon the Supply of materials, of which 90,000 tons, in- 
pnligg permanent way, bridge work, fencing, and plant 
have been sent from England since the spring of 1865 for 
the formation of this railway. The date fixed by contract 
for the completion of the whole line is the 3rd of May, 1870, 
and the actual date of the opening of the section which Sir 
John Lawrence formally inaugurated is settled for the Ist of 
January, 1869, the ceremony having been hastened to obtain 
the presidence of the Viceroy, who was at that time ea route 
to Calciitta from Simla. 


PORTABLE ENGINES. 

Wirn the higher pressure and greater — at which port- 
able engines are now worked, as compared with the practice 
of ten years ago, the necessity of lengthening the tubes and 
contracting their diameter should be apparent. ‘I'he reasons 
are of the same nature us those which require 11 ft. or 12 ft. 
tubes, 1j in. only in diameter for locomotives. A Wiltshire 
firm, of some years’ Standing, has from the first acted upon 
this obvious view, and their ordinary commercial engines, for 
they make no “racers,” invariably come off first in their 
class in the Royal Agricultural Society's trials. The long 
boiler, with correspondingly longer wheel base, gives a 
steadier engine when working, or when drawn about, and it 
permits also of a longer connecting rod, thus diminishing the 
friction on the guide bars. The same firm have for a year or 
more adopted a form of feed water heater, in which the water 
is heated by waste steam nearly or quite to the boiling point. 
Theoretically, this should save upwards of 16 per cent, of 
fuel, ahd we believe the saving in a is not less, to say 
nothing of the lessened wear and tear of the boiler, the 
admission ‘of cold water doing much injury. An 8 horse 
engine, working ten hours a day, will burn about 5 ewt. of 
coal, and at 20s. a ton, a saving of 15 per cent. would amount 
to 4s. 6d. per week, while, also, there would be a further 
considerate aiving in repairs due to the lessened quantity of 
coal burned. A very few weeks’ constant work would thus 
soon effect a saving at least equal to the cost of any reason- 
ably sitplé appliance for saving fuel, a fact of which pur- 
chasers of portable engines should be sensible when giving 
orders. 


TvnKise Rav.ways.—The resources of Asiatic traffic are 
in a measuré shown by the earnings of the Smyrna and Cas- 
saba Railway, 61 miles long, now earning 200U/. a week, or 
nearly 33d.\per mile per week. During the week ending the 
13th imst, 4606 passengers and 2166 tons of goods were 
carried, 


Wages 1s THe Cotoxy or Vicror1a.—Skilled labour is 
just now fairly employed, and in each department there is a 
tendency to mmcrease in the rate of wages. The following 
prices maay be quoted as firmly maintained: Stonemasons 
and bricklayers, 10s. per day; carpenters, 9s. ditto ; builders’ 


labourers, 7s. ditto; bush carpenters, 18s. to 208. r week, 
with rations; general carpenters undertaking bushwork, 


30s. ditto; black and shoeing smiths, 30s. ditto; wheel- 
wrights, 35s. to 40s. ditto; brickmakers, 18¢. to 20s. per 
1000, with tations. Common labour may be qaoted at Gs. 
to 7s. per day. 
Waes witt Ixpia br Ipgieated?—The famine spectre 
stalks on steadily in Inilia. In Rajpootana the continued 
want of rain is seen not only in the entire failure of both 
autumn and spring crops, but in the drying up of wells and 
tanks, which are the only means of irrigation in the Nineteen 
States. We must be prepared for terrible suffering by 
‘ebruary hext. It is deeply to be regretted that the railway 
through Rajpootana, from Agra Delhi to Baroda or 
Ahmedabad. planned so long ago by Lord Dalhousie, has 
not yet even been begun. Surveys have been made, but the 
route has not yet been decided on. If we are to have the 
Euphrates Valiey Line, which must.¢ome in time, then Kurra- 
chee will be the great re. for passengers of Western India, 





sembled Mr. John Hawkshaw’s p 
and City Railway, that it 

same districts. But Mr. Hawkshaw has avoided the grave 
error which would have been fatal to Mr, Hemans’s plan 
had it ever arrived at matutity. “ That scheme would have 
absorbed property along nearly the whole of its course, whilst 
this one will onty require a total of two acres, which will be 
for its nine station buildings. Although it rans beneath the 
centre of the streets for its whole length, the Hyde Park and 
City line would fortunately have no important difficulties 
to encounter with the existing draimage. The Middle Level 
sewer lies far below the surface of the street, and out of 
the way of the railway, the contre line of which runs to one 
side of that of the sewer. The large sewer on the north side 
of Oxford-street, the maximum section of which is 7 ft. 
9in. by 4 ft. 4in., will be removed, and an intercepting 
sewer constructed along the outside of the line for its whole 
length. It is a good arrangement, too, that each alternate 
station where it will be necessary to erect the stationary 
engines upon which the train service will depend, is 
situated in a second class locality, where land is compara- 
tively inexpensive. 

The section beneath the Holborn Viaduet, though the 
heaviest on the line, would present no serious difficulties, 
and the plan proposed for the coustruction of the stations, 
and indeed of the whole railway, is only an oxtension of 
the system which has been adopted here and there in 
special lengths upon the Metropolitan Railway. ‘The pro- 
posed system of working by stationary engines, disposes of 
the necessity of open cutting, ahd a perfect ventilation may 
readily be secured. The engineering details of the work, 
both of construction and for working, have been so well 
considered, that the Bill will hardly be thrown out b 
allegations against its practicability, although some feeble 
efforts have already beea made by locat landowners to 
prove the system proposed to be impracticable. 

If its constraction be sanctioned, it will be after more 
important opposition, and it is likely to prove one of the 
most important and most interesting Bills of the present 
session. 


THE LATE MR. GEORGE LOWE. 

Mr. Georar Lowe, who died last week at an advanced 
age, was one of the oldest mombers of the Institution of 
Civil Engineers, his name standing sixth on the list in re- 
spect of date of election. His election, as an associate, dates 
back to 1823, and he was transferred to the class of members 
in 1829; and from 1835 to 1816 he was a member, and 
a most industrious member, of the council. He 
was connected with the Chartered Gas Company 
as engineer as early as 1821; and throughout most of 
his life he was largely occupied with the protessional duties 
of a gas pe Mr. George Lowe has the credit of hav- 
ing effected many improvements in his special branch of 
engineering practice ; and his system of reciprocating retorts 
and his motion-power meter are both favourably noticed in 
Clegg’s treatise “On the Manufacture of Coal-gas.” 





Botton New Mecuanics’ Ieetirrrg.-A spacious and 
elegant building, intended as a new mochanies’ institute, was 
lately opened, with appropriate ceremonies, at Bolton. Its 
cost, when fully completed, will be 76001, 





Travers’ Untons.—On the meetitig of the House of Com- 
mons on luesday evening Mr. Gourley gave notice that he 
should, when the House re-assembled, ask the Home Seere- 
tary whether he intended to~bring in a bill to legalise the 
funds of trades’ unions. Lf not, he should himself move for 
leave to bring im such a bill. 





Cuisa—lIt cannot be long before the steam engine gains 
a wide introduction in China; and where the steam engine 
once goes all the material appliances of civilised life are sure 
to follow. Are our engincers and manufacturers awake to 
the resources of the Celestial Empire? Do they realise how, 
in other lands, which, twenty years ago, were reckoned aa 
even less eivilised, there are now great railways, earning 
large mileage returns, large factories, and a vast quantity of 
machinery of almost every descriptim? The Chinese are 
industrious, and, as Californian yg wey rie they make 
good citizens. The engineers of the Californian, Peruvian, 
and Chilian railways, on which thousands of Chinese are 
employed, find them as intelligent and tractable as the 
labourers of dny other country. 

Tus Sarcty ov Sreamenivs.—In the latest and best 
practice of marine engineers, independent engines ate em- 
ployed to work the centrifagal circulating pumps in eon- 
nexion with the wen» Te pone nn — — 
Henry Gwynne's centrifu umping engine at the Smith- 
field baer. ond made for Mesare. Lobert Stephenson aad 
Co., was designed to lift 3000 gallons per minute on a 10 ft. 
lift, and yet the whole weighed but 35 cwt., andthe price 
was lower than it would be fur to the makers. to qaote. 
With engines of this class such disasters as the loss of the 
London, the Hibernia, and many other hips would be 
taking the suction down into the hold. 
13} tons, and thus the might be 





a by sak. 








and thé tailway should be made by Pallee and Deesa to 





at the rate of more than $U0 tons per hou 
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THE SCYTHE OF TIME —1865. 

Dearu humbleth and befriendeth all: these lines are 
written near where he bath just gone by. During the last 
year many men, famed in a greater or less degree in our pro- 
lesion, have passed away. Was uot Lord Brougham of 
us? Brave Harry Brougham, who was as much an engi- 
neer at heart as if he had had bis hundred faithful assist- 
ants about him in Great George-street, working their best 
to defeat the Opposing company's Bill. He rests peace- 
fully, as does his bosom friend, M. Berryer, both fallen, ripe 
to the harvest, in the same year. And next on our list, 
not in point of date, but in eminence, is time-worn yet 
gentle Sir David Brewster. 

Of the working engineers, the most eminent of 4 year 
ago are still spared to us. Yet many good men are gone. 
We shall not stay to consider whether, in each case, all 
whom we may name were engineers in the strict sense of 
the term. Some were rather identified with, than recog- 
nised aa, engineers, yet they were bound up with us in a 
common brotherhood. “ Auld” John Robertson, who built the 
engine of the Comet, the first steamer that paddled the 
Clyde, was a true engincer, and he wore through until 1868, 
when he was laid, by loving hands, in his narrow northern 
home. Captain Claxton, who saved the Great Britain 
steamship from breaking up in Dundrum Bay, and who 
helped Robert Stephenson to float and place the Britannia 
tubes, sleeps at last. Poor Captain Blakely—a brilliant, 
generous, but misguided and unfortunate man—died, too, 
last year, far away on the Pacific shore. Alexander Gor- 
don, the veteran, is gone—so has George Lowe, full of 
Andrew Duncan, of the Clyde, and 

f Liverpool, have also stopped work for this life 
Holeworthy Palmer, one of the old-time civil engi 

John 8. Burke and Michael Lane, 
hard workers, gone too. And among the “ iron 
men,” miss now Samuel H. Blackwell and Edward 
Bagnall Thorneyvroft, whose lives require little mention 
among so many who knew them. George Hinton Bovill, the 
terror of the corn millera, and William Tait, the good genius 
of the sugar millers, for he made the finest sugar mills ever 
seen, are at rest. Poor James Chalmers, who worked so 
hard to bring the War Office to their senses, in opposition 
to the wheedling of contractors for thick armour plates at 
SOL to 401 per ton, died less than a week ago. George R. 
Burnell, who wrote much and very well, is among the 
dead. So is Edwin A. Stevens, the millionare, of “ Stevens 
battery” fame, and who was the finest combination of the 
engineer, capitalist, and gentleman the Americans have ever 
had among them, and so is M. Lecomte, the able engineer of 
material and traction of the greatest railway in the world, 
the Paris, Lyons, and Mediterranean. Leon Foucault, who 
proved the rotation of the earth bythe simplest mechanical 
means lies low, but with the memory of a good and great 
name about his grave. Arthur Anderson, the long time 
chairman of the P. and O. Company, merits a line and a sigh 
even here, though he was not an engineer, and so do poor 
Frederick Slight, who worked himself to death in the 
service of the Brighton Railway Company, and Charles E. 
Stewart, some time secretary of the London and North 


years Thomas 
Duncan 
George 
neers, died last year. 
have 
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Western, and subsequently of the Anglo-Indian Telegraph. | 


Buried are they all with the past sad sorrows of 1863 
Farewell ! 


Kavrr’s Orpsance.—A large order for the 9 in. cannon 
which omg ee such extraordinary feats at Tegel has been 
given Mr. Krupp by the Prussian Government. The bill is 
expected to amount to 600,000/., each barrel costing some- 
where about 45001. The same gun has just been adopted by 
the Belgian Government, to be placed on the walls of Ant- 
werp. According to official intelligence experiments made 
with the 9 in. cannon in Belgium resulted in the Bellerophon 
target being totally destroyed after eight rounds, the Warrior 
target having endured but seven. 


Caromium Sree.t.—It has long been known that an alloy 
composed of 60 parts of chromium and 40 parts of iron is so 
hard as to scratch glass like a diamond, and such an alloy 
may be formed by heating oxide of chromium in a blast- 
furnace with metallic iron. Experiments are now being 
carried on to produce a species of steel, suitable for rails and 
other purposes, by adding chrome ore and manganese to the 
iron in the puddling-furnace ; and the results are said to be 
promising though not yet conclusive. 
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For some years after the adoption of cast-iron fagades in 
America, the desire to economise material as far as possible 





Rarway Pxorerty.—The annexed table shows the 
fluctuations in the prices of the ordinary stocks of the 
thirteen leading British railways this year 
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Company. 

Caledonian 

Cireat Eastern 

Great Northern 

Great Western . 

Lancashire and Yorkshire 

Brighton 

North- Western 

South-Western 

Shetheid 

Midland 

North British 

North- Eastern 

South-Eastern a 
Of the thirteen companies, eight appear to have thus obtained 
a better position in public estimation during the past year. 
The greatest improvement ap to have been in the case 
of the South-Eastern, while London and North-Western 
presente the greatest retrogression. 
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led the manufacturers to use thin flat panels to a large ex- 
| tent, which were secured to the standards and cills forming 
| the skeleton of the screen. Experience, however, soon 
| taught that these panels w d and cracked, and that the 
buildings became distorted from lack of material, so that 
enrichment on the surface became absolutely a necessity, 
adding to the strength of the facade and its embellishment. 


| In present practice the average depth from front to back of | 


the iron screen is about 18 in., whilst the thickness of metal 
| varies from gths to yths of an inch. The facade rests upon 
| a concrete or stone foundation carrying a cast-iron cill planed 
true to receive the columns, which are all carefully squared 
up in a lathe to the same length, and the base and caps 
Toned to insure their taking a true bearing. The foot of 
each column covers a joint in the cill plate, on each side of 
which it is secured by bolts; a stringer, forming an orna- 
mental cornice, connects the upper ends of the columns, and 
a second series of standards are bolted upon them, united 
again at the top by another stringer. In this way the skele- 
ton of the screen is erected from storey to storey. The open- 
ings are filled in with ornamented panels, upon which are cast 
the window mouldings, lintels, and such 
as are required by the desigu. The smaller 





| are cast separate, and are fastened on to the main castings 
| by screws, so that the capitals of the Corinthians afd com- 
| posite orders are built up in detail around a plain centre, and 
| the elaborate brackets, cantilevers, lintels, &c., are bolted to 
| the panels and cornices of the screen. In the building illus- 
| trated on ge 8, and in more detail above, the entabla- 
ture of the pilasters, the arches, and the cornices terminating 
| the different storeys are cast in one piece, and in lengths ex- 
| tending from centre to centre of the windows. The joints are 
made throughout by flanges on the inner side of the screen, 
| and are planed up to a true surface, so that all the parts may 
| come accurately together. It is obvious that different com- 
| binations of the same sets of patterns may be employed 
| to produce a variety of architectural effects, a variety which 
| can be increased almost infinitely by the introduction of dif- 
| ferent spandril fillings, balustrades, and cornices. It may 
| now be noticed that the adoptign of iron for architectural 
| purposes has been the means of introducing several new and 
| pretentious orders of capitals. Amongst those is conspicuous 
| the “ Stewart capital,” profusely enriched with cornucopie, 
while a caduceus springs on each side from a foliated base. 
The building illustrated is a good example of the higher class 
of ornate iron architecture: It was erected at the Architec- 
tural Ironworks, of New York, in Chambers’-street of that 
city, for Messrs. Cary, Howard, and Sanger. 




















__ Jan. 1, 1869.) ENGINEERING. 











: THE MOERDYK BRIDGE. 


Tre contract for the construction of the large bridge 
crossing the Hollandch Diep, near Moerdyk, was given on 
Thursday the 24th of December to Messrs. Van Vlissingen 
and Van Heel, of Amsterdam. The Dutch Government had 
selicited tenders for this work, and had issued specifications 
and general drawings of the bridge, which is to be made in 
fourteen openings of 100 metres each. The construction of 
the piers was not included in the estimate, which was, how- 
ever, to contain a price for the erection of the ironwork, 
under the supervision of a States’ railways’ engineer. The 
superstructure of this bridge will contain about 6500 tons 
of iron, which withstand the somewhat severe 
breaking test of 224 tons per aquare inch. 

Seventeen tenders were forwarded to the Home Office in 
the Hague. The names of the competitors and the amount 
of their estimates are as follows : 


THE BILLINGSGATE RAILWAY. 
Tre joint scheme of Mr. F. Vigers and Mr. John 
shaw for the Port of London and Billingsgate 
ba-ed apon the report of the Corporation of the City, dated 
June 18, 1868, concerning the alteration of the fish 
at Billingsgate. Increase of size and improved access, 
curring a probable outlay of half a million, are the 
natives of a still more expensive and uncertain course, 
removal of the market to a new site where the advantages 
of water carriage would almost necessarily be sacrificed. 
The engineers propose, as a more favourable means of 
meeting these requirements of the fish market, to extend 
the Thames Embankment from Blackfriars bridge to the 
western side of the Tower, and to construct a new railway 
joini-g the Metropolitan District line at the point where it 
leaves the Embankment. This railway would extend along 
the river front as far as the Tower, and would, by a branch, 


has to 


1. Messrs. Van Viissingen and Van Heel £122,260 unite with the Metropolitan Tower Hill Extension at 
2. Messrs. Butler and Pitt (Leeds aw 133,461 | Trinity-square, a second branch effecting a junction with 
3. Mr. Hutton Vignoles eve 140,625 | the London, Chatham, and Dover Railway at Farringdon- 

4. The Tynoord Works (Holland) 143,333 | street. A broad street leaving Adelaide-pluce, at London- 

5. The Leyden Works _ ... eo 145,833 | bridge, and sweeping down upon the extended Embank- 
6. Mesars. Rubery and ¢ O- das 153,000 ment, would provide all the necessary road access to the 

7 Messrs. Chapirard and Co. (Paris) 167,106 | new market. 

& The Butterley Lronworks 169,166 . . P - 

%. The Canada Works 170,000 ‘ The projectors claim that this scheme possesses the follow- 
10. Messrs. Durrien and Co. 170,250 is advantages : that an extended wharfage room would 
11. Messrs. Estouvin 72,416 be obtained for the warehouses lining the river bank, 
12. The Utrecht Foundry 172.833 | between London-bridge and the Tower, that the low level 
13, Messrs. Hamil and Co. 179,383 | Sewer, the course of which is laid out beneath the new 
14. F. M. Vandermade _... a 185,000 | Street to the Mansion House, could be continued along the 
15. The Cologne Machine Works 190,843 | Embankment Extension with a large saving to the Board 
16. Rutz (Germany) ap 196,833 | of Works, and that the Metropolitan District Railway 


17. The Weardale [ronworks ~~ oes 
Thus there was a difference of 77,7401. between the highest 
and the lowest tenders, a difference difficult to account for. 
Messrs. Van Vlissingen will scarely find the undertaking a 
profitable one at 18/. 188. a ton, when the high quality of the 
iron is taken into consideration, and the difficulties attend- 
ing the erection fairly estimated, whilst, on the other hand, 
the estimate of the Weardale Company at 30/. 15s. per ton | favour, as it would divert the line from the main arteries 
could hardly have been submitted with any hope of success, | Of traffic to the river side, where access could be attained 
The name of M. Harkort and Co., of Duisburg, is absent | only by the narrow crowded lanes, leading southwards from 
from the list of competitors, probably because their shops are | Cannon-street, and the class of passengers and goods con- 
full of work, and, with the Bommel bridge in hand, they did | veyed by the Billingsgate section of the railway would of 
not feel disposed to tender for the Moerdyk. necessity prejudice the traffic of the inner circle. With the 
The giving of this contract to a Dutch house has not | pPposition of that railway, and that of the Thames Conser- 
caused the same dissatisfaction as did the letting of the vancy, the Port of London and Billingsgate Railway, in its 
Creveceeur bridge, on which occasion the contractor was present form, will scarcely pass Committee. 
allowed to modify his estimate after the various tenders had | = : 
But whilst firms in Holland can undertake | BerstixeG or A Steam-Bottzr “ Economiser.”—The in- 
such works as the Moerdyk bridge, at the prices which have | habitants of Lille were thrown into a state of great con- 
obtained this contract, there can be little use for English | sternation on Saturday last through the bursting of one of 
compete “ Green’s Economisers,” a well-known English invention for 
| heating water preparatory to its entering a steam-boiler. 
Several persons were killed, and many more were wounded. 
Fortunately the accident occurred before many of the work- 
sople had arrived at the factory, or the consequence would 
bes been fearful, 1,000 hands being employed, and the 
economiser being fixed directly under the large spinning- 
room, 


200,000 | would, in following the same course, effect the completion 
of the circle at a smaller outlay than is estimated for it at 
present, while all the Billingsgate improvements would be 
effected, with the additional advantages, that the facilities 
of water carriage, by which two-fifths of the fish are delivered 
in the market, would be preserved. The proposed change of 
the authorised District Railway will hardly be regarded with 





been opened. 


houses to 


“Goon Worps.”—The current number of Dr. McLeod's 
famous seria] contains an admirably written article, the first 
foiling and Moiling.” Few, perhaps, 
who have ever penetrated the upper valley of the Taff would 
believe that Merthyr and Dowlais admitted of such interest- | 
cert ainiy, for ironmasters and en- 
ral reader. 


of a series, entitled * 


“Tne Agcnrrecr.”—Those who remember the capital 
paper read some years ago by Mr. T. Roger Smith, before 
one of the architectural societies, and entitled “On Entering 
Practice,” cannot fail to be pleased to know that he has as- 
sumed the editorship of a new weekly journal of architecture 
and engineering to be entitled The Architect. The first 
number is announced for to-day, and although we have not 
seen an early copy, we have no doubt it will merit the sup- 
port, not only of architects, but of all engineers who tn 
fain see a better association of taste and utility in the practice 
of the sister professions, 

F " 

Tar Amertcan “Unton Leacue.”—A leading member! Scaum rx Locomorrve Bogrs.—The locomotive super- 
of the American Congress lately asserted in debate that | intendent of the Chicago and North-Western Railway (U.3.), 
nearly $500,000 had been contributed by the Union League | writes us that for three years past he has succeeded, although 
of the city of New York in connexion with the Union League | using very hard water, in keeping his boilers free from scale 
of Philadelphia, most!y composed of iron and steel dealers, | by merely introducing, once in about three months, 12 Jb. of 
to corrupt the late elections, and “carry” the States of | pure zinc, in pieces about $in. square. This appears to 
Indiana, Ohio, and Pennsylvania, and the anti-tariff State of | gradually clean the boiler, and to prevent the formation of 
Maine. fresh scale. The zinc wholly Sankves in from three to five 
| months, and the inner surfaces of the boiler plates are then 
found eovered with a thin coating of zinc, as are also the ends 
of screws taken out for examination. 


ing descriptions—-not 
gineers but for the gen 

Tae American Tartrr.—The protectionists in Congress 
appear to be having things pretty much their own way. 
They have carried a bill in the House of Representatives for 
an increase of duties, no less than 10/. increase per ton on 
the duty on copper ore alone, the present duty being but 
3l. 6s. The duty on copper in plates or pigs is now 231. 6s. 8d. 
per ton, and this is to be doubled, thus raising the duty to 
one half the English price of standard copper. This is not 


good news for Swansea 








NewcnwaNe— Newchwang, at which the 
British Consulate for Northern China is established, lies on | 
the left bank of the tidal river Leaou, a few miles above its | 
mouth. The place opened to British trade by treaty was the | 
“city” of Newchwang, situate on a smal] unnavigable tribu- 
tary of the Hwan, the chief eastern afluent of the Leaou ; but | 
on its being found inaccessible by water, the Consulate was 
established at the port, and no foreigners reside at the city. 
The population of the port is estimated at 50,000 to 60,000. 
It is the coolest and healthiest of ports or places open to 
foreign residence in the dominions of the Hwang-te, being 
superior in those respects to lien-tsin and Pekin. It is cal- 
culated that if moored in tiers, as at Shanghai, about 500 
foreign vessels could lie and take in cargoes at one time in 
the river reach in front of the town and foreign settlement. 
The anchorage is well sheltered and safe, the depth varying 
from 24 to Su ft. at low water; but pilots give 17 ft. as the 
maximum of loading to insure a certainty of passing over 
the bar. ‘This port is, by its situation, the only natural sea 
outlet and inlet for the products and wants of a district 
which can hardly contain less thin 15,000,000 people, who are 
yearly acquiring an increasing taste for foreign manufactures, 
and are able to pay for them by a surplus produce also 
ennually increasing by the opening of new lands to ecultiva- 
tion by an agricultural population continually augmented by 


Che port of 


Tue Pacrric Raruway.—According to the New York ad- 
vices regarding the progress of the Pacific Railway, the work 
will be completed by next July, and at that tame there will 
be a continuous line of rail from New York to San Francisco, 
about 3300 miles—the longest in the world. A Euro 
passenger will then, it is ealeulated, be able to leave Liver- 
pool or London and reach Yokohama and Shanghai, vid 
New York, at least 25 days earlier than by any other route. 
The time given is as follows: From Liverpool to New York, 
10 days; New York to San Francisco, 6 days; and from San 
Franciseo to Yokohama, 22 days. This latter time, it is 
said, can be cut down to 18 days; but, taking it at 19 days, 
| the total will be 35 days from Liverpool to China, while the 
shortest time in which the trip can now be made, going east- 
ward, is 60 days, the saving by the Pacific route thus being 
nearly one-half. At a recent meeting at Chicago, to con- 
sider the policy of establishing a direct trade between that 
city and the cities of Eastern Asia, a belief was ex 
that an examination of the subject would show that goods 
could be got from Asia to Chicago, at first hands, at a much 
less cost than they can be bought in New York, which is 
955 miles by rail, and 1500 miles or so by lake, canal, and the 





water admitted instead of steam. I obtained with this a 

vacuum of 10 lb., and by still further enlarging the jet, so 

as to pass through more water, I have no doubt a vacuum of 

12lb. to 131b. would be regularly maintained. I should 

have introduced this method of condensing before, but for 
ts. 


want of time to perfect the \. 
Sir, yours very truly, 


I remain, 
CHARLES SHEPPARD. 
Ogmore Foundry, Bridgend, Glamorgan. 


Sourp Frayee Girpers.—Messrs, W. and T. Phillips, of 
the Coal Exchange, are successfully introducing considerable 
quantities of Belgian rolled solid teage girders, the resisting 
powers of which, as compared with those of rivetted girders, 
we have before had occasion to notice. These girders are im- 
ported at prices below the quotations of our own ironmasters. 











Toe Late Mr. Francis Wise.—We have to announce 
the death of Mr. Francis Wise, the well known engineer 
and patent agent, of the Adelphi. Mr. Wise was at one time 
the principal draughtsman in Mr. Whitworth's office, in 
Manchester, and for careful drawing and superb colouring, 
as also for free hand sketching, almost accurately to form 
and seale, he had few equals. ring the last few years he 
had devoted much attention to the introduction of the Field 
boiler and to the burning of liquid fuel. 

Dvutcn Comretitioy.—Is it or is it not the fact that the 
Dutch engineers are subsidised by the State? Paul van 
Viissingen and Dudok van Heel, great engineers, iron ship 
and iron bridge builders, of Amsterdam, carried off the con- 
tract for the Sourabaya Dock for 32,0001. where several 
English firms had tendered half as much again, and one 
Seotech house 69,000/. They have now carried off the con- 
tract for the Moerdyk bridge in the face of all other com- 
petitors. English engineers and contractors cannot help 
thinking that it is the intention of the Duteh Government to 
keep all its great works, at whatever cost, in the hands of its 
own constructors. 

Low Banometrer.—Mr. Symons writes to ® morning 

aper giving the lowest barometrical readings recorded in 

path ‘and corrected to sea level, during the last nine 
years. They are selected from 80,000 hourly observations, 
and are as follows: 


Date. Pressure at sea level. 
in. 
1859, December 26, 6 a.m oe 28.629 
1866, February 11, 4.30 p.m. ose 25.606 
1868, December 24, 2.30 p.m. oe 28.690 


A reading of 28.3 in. was recorded last week in the Channel. 


Deatus.—We omitted to record the death, a few weeks 
ago, of M. Lecomte, engineer of material and traction to the 
Paris, Lyons, and Mediterranean Railway, the largest single 
railway undertaking, in point of traffie and rolling stock, in 
the world. We this week have to announce the death of 
Mr. Thomas Smith, of Walnut-tree-walk, Lambeth, perhaps 
the cleverest model-maker, of the minute or mi ieal 
kind, that any country has ever seen. Mr. Penn has in his 
eng a perfect working model of the engines of the 

arrior, weighing less than a threepenny silver come We 
have ourselves driven this mechanical animalcule, by slightly 
compressed air, at the rate of many thousands of revolutions 
per minute. Mr. Smith worked hard, and died eomparatively 
young. 
. Goran Exoryrs.—The ‘solar-engine of Eriesson, to which 
we lately drew attention, and in which power is ted 
by the heat of the sun, has been imitated in France by 
Professor Mouchot, who has constructed a solar-engine 
which has been shown in suecessful operation before the 
Emperor. In this engine the recipient of the heat is a 
metallic vessel the surface of which is blackened, and which 
rests on sand, brick, or other ineombustible non-conductor, 
and is covered by a glass case. The vessel is exposed to the 
direct rays of the sun, and the rays which fall wpon a reflect- 
ing mirror placed behind it are also made to converge upon 
the metallic surface, when the vessel, being filled with air, 
water, or some other fluid which by its expansion will 
generate power, it follows that power is ueed by such 
expansion, as in a steam or air engine, only that no coal is 
required. Of course such engines are only applicable to 
special , as wind and water mills also are, and for all 
aed locomotion, and for many others, coal will still 

necessa’ Coal may be defined to be concentrated sun- 











emigration from Northern China. river Hudson to the Eastward. 





light, as the sunlight expended in ing vegetation is 
wescilhs Saeed vp be the al, torhedbreenievneeaad then 
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M C=a 6 (Fig. 5) the minus lap of the expansion slide. 


The stroke lines DH and El are not equal, so that the 
' relative suddenness of the om. (as defined on page 
FM 





SLIDE VALV 


riecme FIC. 10. 











l 


5) the maximum trave 
valve edge a from the port edge b. 


MN and ML 
of the 

2 B D=actual travel of the valve in the valve box 

The length a e (or a g Fig. 5 if the slide 
short) of the expansion valve must exceed b f+be¢ (or MN). 
The position ce (Fig. 6) of the valve rod when the steam 
suppressed at “, of the stroke is that which makes the 


beand bd (Fig. 


travel of the valve spindle C=2 B E (Fig. 7). 
IE " . 
bebd~x I ~- 6bemay also easily be found by drawing. 
BD F F 


Asin diagrams 2 and 4 (page 505), observe that the expan- 
n slide does not open the port, Z, after sup pre esion before 








vlinder port at that end is closed by the slide valve. 

In Fig. 8 the expansion slides differ from that of Fig. 5 
in this, that they close the ports with their inner edges. 

rhe valve diagram, Fig. 9, for the valve, Fig. 8, shows the 
suppression varied from } to 4, by altering the travel of the 
vaive. 

the deseription of Figs. 7 and 5 will apply to Figs. 9 and 

by substituting the words 4 for y% and } for The 
eccentric centre, D, is behind instead Of in advance o! C, and 
the lap, M C, chances to be plus instead of minus. 

aq (Pig. 8) should not be leas than 4d (or M L). 

The valve diagram, Fig. 14, for the valve, Fig. 6, shows 
the suppression varied from ¥, to § of the stroke by means 


of two eccentrics and a link motion. 

The valve diagram, Fig. 11, for the 
the suppression varied from } to ¢ of the 
mcans 

It can be shown that when two eccentrics, whose centres 
are at any point, D and E (Fig. 10), are connected to a 
vibrating lmk by very long eccentric rods, the various 
motions which ean be given to the slide-valve are nearly the 
same as though one eccentric only were used without a link, 
and its centre was traversed on the line, DE. Thus, in 
Fig. 12, which shows one form of link motion, the motion of 
the valve, when its rod is driven from o, ¢,#, ¢, v, ¢, or p, is 
nearly the “x as if one eccentric were used, whose centre 
was at O, D, U, T, V. E, or P. 

Diagrams io and 11 suppose the range of the link-block to 
be from d to e (Fig. 14), if it be less or more, as from u to o, 
ro to p (Fig. 12), we find by proportion the correspo nding 
points U V or OP on Figs. 10 or 11. The great obliquity of 
the eccentrie rod renders the angular advances, A BD), 
A.B E, approximate only, their correct positions can be ob- 
tained when “ setting the valves.” 
equalised for the in-and-out strokes by lengthening the valve- 
rod, the link may be hung so as to produce the least wear on 
the link-block. 

The valve diagram 13 for valve 5, and the valve diagram 
4 for valve 8 show the suppressions varied for } to } and } 
to the stroke respectively by turning the eccentrics 
pertially round the shaft. 


valve, I ig 8, shows 
stroke by the same 


£ of 


The description of Fig. 7 will apply to Figs. 9, 10, 11, 13, | 


and 14, with, however, a few evident alterations—such as for 
the different fractions of suppression, the minus or plus lap 
of the valve, &e. 

Nearly all possible link motions can be approximately re- 
duced to a motion derived from shifting a single eccentric ; 


and whatever be the equivalent path of the centre of the | 


supposed eecentric, or the actual path of the centre of an ad- 
justable eccentric, its valve diagram may resemble those here | 
given. 

The arrangement shown by Fig. 9, with a vibrating link, | 
is sometimes made with the lap and lead of the expansion 
slide equal to that of the main ‘Side valve, so that the eccen- | 
trie is at right angles to the cranks; and when the expan- 
sion slide stands still it sup * steam at the same time as | 
the slide valve, This setting, though simple, is bad, as it 
gives a slow throttling suppression. 

These diagrams do not pretend te show the best positions | 
for the eceentries, &c.; that must be left to the designer, and 
will be subject to many special circumstances, but they are | 
drawn so as to keep the various lines from ‘confusing “each | 
other. 


be required very | 
1 J 


The suppressions can be | 
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Fic ul. 























Those 


been 
shown by Figs. 2, 9, and 13 appear to be the favourites. 
Yours truly, 


All these arrangements have long in use. 


Lincoln, December 7, 1868. Wirson Harrwent. 
—-A new steamship line is soon to 
go into operation on the Pacific. First-class steamers are 
to ply between San Francisco and Australia, by way of 
a ts the Fiji Islands, and around the south of New 
Caledonia, to Sydney. This will considerably shorten the 
route to Australia. 


New Sreamsuip Lise 


Ratzway Canrraces.—the long cight-wheel carriages of 
the Metropolitan Railway weigh, with their gas apparatus, 
about sixteen tons, empty. The first class carriages seat 56 
passengers ; the third class, 80. A few four-wheel carriages 
are now being made of half the length and capacity, to 
weigh about seven tons each. There will be a moderate 


saving of weight, but at the sacrifice, perhaps, of some de- 
gree of steadiness 
Tas Inpran Post Orrics.-The progress of the post- 


office in India is more remarkable thanm England. Already, 
a very light letter can be sent 5000 miles for three farthings, 
and the weight is about te be doubled for that sum. It is 
expected that the same rate will be allowed for newspapers 
weighing as much as those with a penny stamp in England. 
The number of letters and newspapers passing through the 
Post-office Lord Dalhousie established cheap postage 
bas risen 26] millions to about 60 millions’ a year in 
i4 years. 


since 
from 


Co-orprRraTion.—The founder and maeigi of a large and 
successful business writes us as follows:—“I may say that 
for the five years during which the company has been in 
(very successful) existence, I have received a pereentage on 
the amount of the company’s sales, for royalty and 
management, but no salary. But from the Ist January I 
become substantially managing partner, receiving a share of 
the nett profits in lieu of royalty and salary. And in order 
to fully develope the principle, I have resolved to allow to 
the foremen, clerks, and storekeepers fifteen per cent. of my 
share of the profits, as general manager, to be divided as a 
bonus. And the company will divide amongst the artizans 
one-half of their share of the profits, after providing a reason- 
able interest on capital.” 


IsTeERNATIONAL Exurertion aT Hamavre.—In the be- 
ginning of September, 1869, there will be an International 
Exhibition at aden, for the purpose of giving all those 
who are interested in the science of horticulture, and in the 
various machinery connected with it, an opportunity of be- 
coming acquainted with the immense progress and wonderful 
development in gardening ; they will also be able to exhibit 
their own inventions and improvements, and the result of 
their labour. The exhibition will be divided into three prin- 
cipal classes: Ist, cultivation ; 2nd, architecture ; 3rd, borti- 
culture and its productions. These three great classes will 
be divided into special classes, in each of which prizes will 
be awarded. 





Tue Society or ExGiveens.—The executive officers of 
j this society are pursuing a course calculated to create un- 
pleasant feeling, and to alienate much support which would 
| otherwise be cheerfully given. Before the expiration of the 
year just past many of the members received an application 
| for the amount of their subscriptions, and these, when not 
paid upon the application, last year, were preased for ina 
| subsequent letter headed “ Second Application,” as if it were 
| the Queen’s taxes or the poor rate. Such a course of 
ceeding is, we think, unknown in most other societies, w 
| the continuance of membership i is voluntary, and it might be 
'ns well for the Council of the Society of Engineers to take 
jthe hint if they wish to retain their present number of 
members 
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NOTES FROM THE NORTH: 
Guiaseow, Wednesday. 
Glasgow Pig-Iron Market.—At the Of my last report 
sigan eas quoted at 53s. 44d. cash, 83s. 74. one month. 
On Thursday prices had risen to.64. and 54s. 2id. one 
month; and on Monday and yesterday, the advance in pri 
was still more marked. A large business was done on aoe 
day, at 64s. 3d. to 54s. 6d. cash, and 54g. 44d. to 546. 8d. one 
month. ‘To-day, flatness has set in, and 54s. 6d. to Sis. 44. 
cash, and 54s. 7éd. to 54%. 6d. one month have been taken. 
Coltness No. 1 and Gartsherrie No.1 are still quoted at 69s. 
The following is the statement of the imports of Middies- 
bro’ pig iren into Grangemouth :— 





Tons, 

Total unports till December 26,1868 — ..,. 98,307 
” ” ” 28, ‘ oo 53,938 
Total increase for 1868 42,369 


Institution of Engineers in Scotland.—The third general 
meeting of this institution was held last week. A discussion 
took place on Mr. Thornas Hoey’s paper “On Water Dis- 
tribution and the Regulation of the Supply,” read at a pre- 
vious meeting. The president (Mr. Gale) in his remarks on 
Mr. Hoey’s paper referred tothe forms of waste—Ist, wilful 
waste; and 2nd, culpable waste. A Table was exhibited, 
showing the conditions of water supply in eigteen cities and 
towns throughout the kingdom, from which it appeared that 
Glasgow was most liberally supplied. The result of Mr- 
Gale's experience was that the large supply of water to Glas- 
gow arose from bad water fittings. Waterclosets were the 
principal source of the great waste of water. A properly-con- 
structed watercloset need not require more water than 1} or 
2 gallons a head per day. Mr. Gale then showed the 
successful reduction of waste of water in the towns of New- 
castle and Norwich by the introduction of properly eon- 
structed waterclosets and taps. 

Edinburgh Chamber of Commerce.—At the last meeting 
of this body a letter was read from Mr. John Merricks, of 
the Roslin Gunpowder Works, with reference to the recent 
explosion at Hindley Green Colliery, near Wigan, and the 
necessity for the better ventilation of mines. The plan he 
proposed was “ to have a blast engine (some as used for blast 
turnaces), with pipes from it carried through all the work- 
ings underground to the far end of the same—any compart- 
ment having an air-pipe branehing off from the main pipe, 
so that the workmen would always have a goodly portion of 
fresh air to breathe, as well as to counteract any danger 
arising from impure air.” 

The Caledonian Railway Station and Hotel at Edinburgh. 

-The building of a new station and hotel at the terminus of 
the Caledonian Railway in Edinburgh is a project that is 
very intimately connected with the opening of the new 
direct branch line between Glasgow and Edinburgh, and re- 
cently deseribed in Ex@iyeerine as the Cleland. Branch. 
The buildings to be erected will be of an imposing 
character, having a frontage of 200ft., and rising to a height 
of five storeys. The style of the architeetare is the French 
Rennaisance, With the exception of a small portion at the 
west end, it is proposed to devote the street floor entirely to 
the railway, while all above and the basement storey will be 
occupied as an hotel. The booking offices are in the centre 
of the building, arranged on each side of a spacious hall. 
The waiting luggage, and other rooms are conveniently dis- 
posed in the other parts of the ground floor. The building 
has a depth, from front to back, of 651%. At right angles 
from the back the passage platform extends, under eover of 
a shed, consisting of strong stone walls and an iron and glass 
roof. It is 500 ft. in length, 162 ft. in breadth, and 85 ft. in 
height. The roof is an arch in one span, and, from its 
weight, requires supports of great. strength. The main 
girders are 35 ft. apart, and each rests upon a massive pier, 
which forms a bold projection both outside and inside the 
wall. In the bays thus formed, the wall is divided into 
panels of bold but simple design. The span of the roof is 
the same as that of the Charing-cross Station in London, bat 
the height is less. About two-thirds of the roof are glass, and 
the appearance of this part of the structure is enriched by an 
ornamental ridge-rail, and by two decorated balconies of 
iron placed at a height suitable for affording access in the 
case of repairs being required. The platform accommoda- 
tion is most extensive, there being two arrival and two de- 
parture bays, while between the hotel and the end of the 
lines there is a pavement measuring 162 ft. by 80ft. The 
whole arrangements are desigued on a seale worthy of the 
great railway of which this will form one of the chief 
stations. 

The Edinburgh Corporation Water Bill—The Town 
Council of Edinburgh had their Water Bill under discussion 
for a long time yesterday. On the motion of one of the 
members it was proposed that the special committee should 
stay all proceedings, and incur no further expense until the 
members of Council had consulted with the ratepayers in 
their respective Wards. In support of the motion a compa- 
rison was instituted of the financial results of the St. Mary's 
Loch scheme as against the Water Company’s Moorfoot 
Hills scheme, and it was stated that the cost of the former, 
including purchase of the Company's works with the salaries 
and cost of maintaining the whole works would involve an 
annual burden of 62,645/. to the city; while the total 
burden of the Water Company’s scheme, including 2d. per 
pound of additional assessment would only be 46,0071. per 
annum, giving a saving of 16,6381. by the Water Company’s 
scheme, which, it was contended, would yield an ample 
supply for the next thirty years. After the motion was 
econded an amendment was proposed to the effect that the 
Council delay consideration of the Bill until the special 

amittee complete their investigation into the new scheme 
of the Water Company, and report to the Couneil. This was 
seconded and carried by 26 against 10 votes for the motion. 
One of the chief advocates of the corporation scheme strongly 
insisted upon the necessity of obtaining the opinions of 
engineers upon the competing schemes before taking the 
opmion of the citizens on the Bill. 





LIVERPOOL NOTES, | 


Liverpoot, Wednesday 
a ae form 
pavy, with a capital of Nasty took ancptesteedinan 


interest; willbe included in the sale 
If they are, it will prove one of the finest navi com - 
panies in the kingdom. The capital ia divi into 38500 
shares of 1001. each, and, uo doubt, the full amount will be 
paid up. The directors are all men of wealth and high eom- 
mercial repute. Messrs. William Kathboue, M.P., Samuel 
Greg Rathbone, and Thomas Kenyon Twist are to be the 
managersof the company, the two latter te have seats at the 
board. The prospectus has not yet been published, but the 
company has been duly registered. 

A New Iron Company—or rather an old friend witha 
new face—is also in course of formation, the Liverpool and 
Garston Steel and Iron Company, with a capital of 75,0007, 
in 50/. shares. The prospectus has not yet appeared, but as 
the company has already been registered, full particulars will, 
no doubt, be known as soon as the promoters think it prudent 
to appeal to the public. 

The Shipping Trade of the North-east Ports.—In common 
with the shipbuilding trade of the kingdom, the iron ship- 
building trade of the north-east ports is in a very satisfactory 
state, and its prospects aro far from di ging. Messrs, 
Palmer and Co., of Jarrow, have laid dewn the eels of two 
large war vessels for the Admiralty, and Messrs. 
and Softly have some mail steamers in hand for Scotland. 
Some of the other yards have a respectable number of orders 
in hand, A new firm is reported to have taken a large 
building yard which has been closed for some time, and will 
shortly commence joperations. The anchor and chain eable 
trade is brisk. The arrival of ships from abroad has been on 
a fair scale; but little has been doing in outward business in 
the coal trade. 

The Iron Trade in Lancashire.—Last Monday week three 
compound blast engines, which have been erected at the 
Kirkless-hall Works, of the Wigan Coal and Iron Company, 
by Messrs. Nasmyth, Wilson, and Co., of Manchester, were 
set to work in the presence of a large number of gentlemen 
connected with the iron trade. The Wigan Company have 
now five old furnaces, 65 ft. high, in blast at the works ; and 
to these three others, 80 ft. high, have now been added. It 
is intended to increase the number of furnaces to ten, and 
engines have already been erected to supply them with the 
necessary amount of air. These engines have cach six blast 
cylinders, and a pair of high and low pressure steam cylinders. 
The diameter of the air cylinder is 100in.; of the high- 
pressure steam cylinder, 45in.; and of the low-pressure 
cylinder, 66im. ‘The stroke of each engine is 12 ft., and the 
engine beams measure 36 ft. from centre to centre. The 
great success of the Wigan Coal and Tron Company is, to a 
large extent, due to the introduction of the process of purify- 
ing or washing siack. The utilising of products that have 
been looked upon as mere waste is very unportant, and, as 
Mr. Lancaster, M.P., the chairman of the igan Coal Com- 
pany, believes, wil! become more and more so as fuel ad- 
vances in price, and competition increases. 
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Sr. Pavuu's Carueprat.—tThe total cost of the erection of 
St. Paul’s Cathedral was 747,9541. 2s. 9d. The i of 
east iron round the edifice in the churchyard,» ft. 6 in. in 
height, with the seven beautiful gates (there being 2500 
balustrades, weighing together 200 tons 81 lb.) cost at 6d. 
per Ib., 11,2021. 6s., being at the rate of 564 per ton. What 
a contract for iron fencing would be the same weight at the 
same price now ! 





Briper over THE Hooenty a? Catcurta.—At the meet- 
ing, last week, of the East Indian Railway Company, the 
chairman informed the shareholders that the question re- 
lating to the proposed bridge over the Hooghly had been 
settled by the decision of the Secretary of State that a road 
bridge at Armenian ghit was likely to embrace all essential 
requirements, and by his having sanctioned the construction 
of such a bridge between Caleutta and Howrah, “leaving it 
te the Government to decide whether the work shall be 
undertaken by direct Government agency or committed to 
the municipality with Government assistance.” 





Morron’s Esxctor-Conpexser.—At the last meeting of 
the Institution of Engineers in Seotland, it was intended. to 
have a continuation of the discussion on Mr. Morton's 
ejector-condenser, described and illustrated in last week's 
Exorvgexitnc; but there was no time left for it, and many 
of the members left the dis left the meeting rather dis- 
pleased, as they had been anxious to hear something further 


regarding that invention. This subject will come up again, |J 


however, at the next meeting. Before the meeting separated 
Professor Rankine directed the attention of the me 3 to 
the fact that an error had been committed in putting down 
the diameter of the cold water nozzle of the condenser at 
tf in.; and as some of them might be instituting calculations 
regarding the usefulness of the apparatus and its power, he 
mentioned the correct diameter as 0.9 in. 








Rartye tHe Merxorotis.—The annual rateable value of 
the is is now 16,384,0342. The City of London is 
rated at 1,836,1354. Next come St. Pancras and St. le- 
bone parishes, rated respectively at 1,049,4171. and 1,017,074i. 
The next wealthiest parish is St. G "s, Hanover. 
905,8127., then St. Mary, Islington, #40,6111.; St. 4 
Lambeth, 761,028/.; Pad 720,8881.; St. Mary Ab- 
bott’s, Kensington, 713,450/.; Wandsworth and Cla 
601,621; Westminster, 531,2211., and Hackney, 6104071. 
These are all the parishes of which the rating exceeds half a 
million. 
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Ever since we aequired practical experience of our material 


oo) 
and of the furnace, we have obtained by a single 

ingots of cast steel ectly homogeneous, and sufficiently 
free from honeycomb to enable us toroll them, without ham- 
mering, into soft steel plates capable of resivting a tensile 
strain of from 34 to 85 tons ‘per —- inch of the original 
sectional area, and into rail. of the North-Eastern section 
which have withstood repeated blows of a weight of 21 ewt. 
falling from a height of 26 it., tests which we could have 
easily surpassed as to tensile strain, by sacrificing malieabi)ity 
to hardness. 

Forgings for locomotive straight axles, and for other pur- 
poses, have been produced with equal success to that obtained 
im rails and plates. 

Secondly, as to the use of Cleveland iron. Whilst it has 
not been possible to use it for the bath, we have, by Richard. 
son, Johnson, and Co.’s process of purification, succeeded in 
freeing the puddled bar made out of Cleveland iron from 
phosphorus to a sullicient extent to enable us to obtain the 
results which we have stated. 

To show that we have confidence in our abitity to compete 
commercially with other modes of manufacture, we may add 
that we have completed the erection of a second, and have 
began the construction of a third and fourth Siemens melt- 
ing furnace, as well as that of rolling mills for plates and 
rails, all of which we expect will be in full operation early in 
the spring of 1862. 

As soon as our works (the Yorkshire Steel and Ironworks) 
are complete, it will afford us pleasure to throw them open 
to the inspection of scientific and practical men. 

Your obedient Servants, 
B. Samcxison ann Co. 

Middiesborough, Dee. 23, 1868. 


Heaton’s Srent Process anp THR EaRrruquvake 1N 
Peru.--By the last advices from the Pacific coast we learn 
that “at Valparaiso there was great activity in charters for 
nitrate of soda.” 


PRintTixG.—A correspondent, “ E. B, D.,”’ not improbably 
Mr, E. B. Denison, writes toa morning paper to complain 
of the indistinctness of modern printing, its paleness, &e. He 
enlarges also upon the far greater clearness, especially for 
tabular printing, of the old-tashioned “ long tailed” figures, 
such as those with which our own pages are numbered, as 
compared with the more modern style of figures which like 
6 6 Y look so much like each other. 

PATENTS FoR THE Poor.—<A clergyman in South Ken- 
sington has appealed to the public, through the advertising 
columns of the Times, for contributions to enable a poor in- 
ventor, a Mr. Dufley, of 7, Robert-street, King’s-rvad, Chel- 
sea, to obtain a patent for “a machinery for railway trains.” 
ihis “machinery,” it is supposed, possesses certam advan- 
tages, and from the objects proposed to be attained by it it 
would appear to be some form of railway brake. 





Tue Suez Casar.—Between Shalouf and Suez, a distance 
of only 20 miles, about 20,000 men are gt work-——Dalmatians, 
Greeks, Croats, negroes from Nubia, ptian fellahs, &c., 
all superintended by French officers. These gangs of men 
are regularly organised and paid according to the cubie feet 
of earth they dig out, some earning four or five shillings, and 
others only 1s. 6d. or 2s. 6d. a day. The works along this 
line are being pushed on with great rapidity, steam dredges, 
asses, mules, men, and camels all contributing towards their 
completion, The contractor, M. Levalley, is under a penalty 
of s000/, a month to complete the works by the 1st of 
October next. 





Tur Storm.—At Sheffield on Sunday much damage was 
done to property in various parts of the town by the high 
wind rain, ‘Ibe most serious accident wasone by which 
two men were killed. The roof of the steel-melting house 
and coke shed at the Cyclops Works (Messrs. Uharles Cam- 
mell and ©o.), constructed of iron girders covered with 
slates, and supported on massive irom pillars, was. blown 
down. The girders snapped asunder. Some workmen were 
just leaving ; four had got out of the house, and two were 
going out, when they were crushed by the falling roof. This 
untoward accident will not in any way interfere with the 
operations of the works. 





Hypraviic Gorp Misine.—The Californian system of 
hydraulic gold mining, where an abundant supply and head 
(say, 200 t.) of water can be obtained, is a simple one, The 
water, sometimes from great elevations and remote distances, 
is carried by canals or conduit ways, to the nei 
where needed. From the conduits ater pees ee ae 
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containing not more than 2/. worth of gold in a ton, ean now 
be worked with a resulting prot of i, per ton. 
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RECENT PATENTS 

Tur following specifications of completed patents are al) 
dated within the year 1468; and that year should be given 
n ord them, at the annexed prices, from the Creat Seal 
Potent Odles, Chancery-lane. 

(No. 887, 8d.) Henri Adrian Bonneville, of 10, Sackville- 
street, Piccadilly, patents various forms of railway chairs and 
rai! fastenings, which it is nopossible that we should describe 
here. 

(No, 889, 8d.) Frederick Henry Elliott and Charles Alfred 
Elliett, of 440, Strand, patent, as a communication from 
Pierre Gabnel Bardou Denis Albert Bardou, of Paria, an 
ingenious nt of telescope for measuring distances. 
‘lhe apparatus ste of an arrangement by whieh the 
height, as seen through the telescope, of an object of known 
mize can be pant conn and its distance thus estimated very 
closely. For military purposes this telescope, which we 
illustrate on another page, is likely to prove very useful. 

(No, #00, 10d.) David Greig, of the Steam Plough Works, 
Leeda, patents the arrangement of driving gear for traction 
engines, which we illustrated and described on page 460 of 
the present volume. 

(No. 894, #4.) John Henry Johnson, of 47, Lincoln’s-inn- 
fields patents, as the agent of Auguste Colas, of Paris 
machinery for applying the tyres of ordinary cart and carri- 

age wheels. According to this plan the tyres, instead of 
being expanded by heat and then shrunk on the wheel, are 
applied cold, whilst the wheela themselves are held in a state 
of compression until the tyres are put on, when they are re- 
leased and allowed to e xpand, ao as to fit the tyres tightly 

(No. 907, 10d.) Joseph Thompson, of 124, Camberwell- 
road, and John Thompson, of 46, Camberwell-green, patent 
machinery for shaping wheel spokes, which could not be 
clearly described without the aid of drawings 

(No, 913, ls. 4d.) James Millar Ure, of Glasgow, patents 

ecomotuvres 











arrangements for lifting the driving wheels of 
off the rails, these arrangements being applicable to any 
locomotive so constructed that it can be supported and run 
on its other wheels. The object of the plan is stated to be to 
prevent the rotation of the driving wheels and, consequently 
the movements of the pistons &c., when the « ngine 6 de- 
scending an incline or approaching a station; but we 
certainly consider that the end to be obtained is very far 
from justifying the means proposed to be employed 

(No. 916, 8d.) William Clarke, of Gateshead, and Ed- 
mund Walker, of Pi plar, patent arrangements of gearing for 
eapstans, which it would require drawings to explain. 

(No. 034, 8d.) Ellis Rowland and J: ie Dalton, of Man- 
chester, patent an apparatus for regulating the closing of 
dam pe m louvres, &c., used for admitting air to the furnaces 
steam boilers, &c The apparatus consists of a hollow 
plunger fitted to a eylinder, and provided with a valve open- 
ing outwards. When the louvres or dampers are opened, the 
p! unger is raised, and mereury or some other fluid contains d 
in it flows out through the valve into the cylinder. The 
plunger is then allowed to rest on the mercury, which 
gradually flows back into the plunger, and thus prevents the 
descent of the latter, and consequently the closing of the 
valves. This very closely resembles, if indeed it is not iden 
tical with, some of Mr. Prideaux’s ae patented long ago 

(No. 037, la. 4c.) William Richardson, of Oldham 
patents machinery for making bricks and tiles. The chief 
points claimed in this patent are: the use of a supplemen- 
tary charger for conveying the material from the bopper to 
; for pertorating 


arger which fills the moulds; the use, 
wr tiles, of pins passing loosely through the piston and 


fixed to stationary bars; and the use of perforated water or 
steam pipes traversing the moulds for the purpose of lubri 





eating and heating the latter 

(No. 038, 1s.) Frederick Warner, of Jewin-crescent, and 
Henry Chopping, of Roxwell, patent the form of windmill 
which we described in the course yur account of the Royal 
Agricultural Show, at Leicester, in July last. 

(No. O41, 10d.) Russel! Wilham John Trueman, of Queen- 
street, Belfast, patents machines for scraping and sweeping 
streets, which it would require the aid of drawings to 








desenibe 

(No. #43,10d.) Humphrey Chamberlain and John Craven, 
of Wakefield, and Hermann Wedekind, of 2, Dunster-court 
Mincing-lane, patent, partly as a communication from Frede- 
rich Hoffman, of Ber 
mann's continuous action kilns. These improvements 


n, improvements in the details of Hoff- 


n 





to the wheels of the tender and train, which we described and 
| eriticieed on page 304 of our fifth volume. 

(No, 985, is. 4d.) Alfred Vincent Newton, of 66, Chan- 
cery-lane, patents, as the agent of Auguste Bernard Albaret, 
of Paris, improvements in thrashing wong These in- 
elude an arrangement for di i th 
machines, and collecting, the dust ocaad by the their working ; ; 

and also arrangements for causing the straw on leaving the 
beater to return and under the action of the shaker, and 
for effecting the self-adjustment of the concave or counter- 
beater, and for protecting the mechanism by which the 
shaker bars are actuated from the adhesion of dust, &. 

(No. 905, 8d.) Edward Gray, of Sheffield, patents stoel- 
ing lumps or slabs of wrought iron intended to be rolled into 
rails by introducing such lumps into metal moulds and pour- 
ing melted steel into the spaces left to receive it between the 
luraps'and moulds. The patent also includes the application 
of the compound slabs thus formed for the manufacture of 
rails. We greatly doubt the reliability of these plans. 

(No. 1004, Is.) Richard Smith, junior, of Be per, patents 
machinery for scouring or hulling grain. According to this 
plan the seeds are subjected to the action of radial bushes, 
carried by a revolving spindle, which passes through a 
eylinder of wire gauze into which the grain is introduced ; 
the main point in the invention being hi this cylinder has 
a number of ribs formed on its inner side by bars or rods. 
in some cases a cylinder, which is not perforated, but which 








| is corrugated or mbbed, is employed in the place of the gauze 








lude the use of exhausters or blowers for maintaining a | 


r 
forced combustion within such kilns, the use of fires contained 
i over the air inlet apertares, and particular 
forme of mouthpieces for the firing holes 

(No. 044, Sd.) Henry Franklin Shaw, of West Roxburs 
its an arrangemer t of differential gearing for hoisting 


In grates | laced 





pare £ 
purposes, which we could not explain brietl y 

(No. 068, 10d.) George Davies, of 1, Serle-street patents 
as the agent of Samuel Golay, of Paria, machinery to be used | 


im the maenufactare of 
the cutting of the stones of which millstones are formed is 
effected 
those employed in Mr. Golay’s millstone dressing machin 
liustrated on page 429 of our fifth volume 


y rapidly revolving diamond cutters similar to 


whieh We 


millstones. According to these plans | 


| 
} 
| 


(No. 966, l0d. and 967, In.) Henry Bessemer, Esq., of | 
Queen-st reet - place Cannon-atrect, patents the methods of | 


refining tron, which we described on pages 425 and 474 
our last volume. 
(No. 068, 10d.) Edward Kenworth y Dutton, of 3, Smithy- 


door, Manchester, patents an arrangement of ball or float 


| 


i 


valve, this arrangement being euch that the valve is not | 


epened until a certain depth, say, 5 in. or 4in. of water has 
been removed from the cistern. 

(No. 970, 28. 4d.) Victor Adolphe Deanbeuf, of Maindy, 
Cardiff, patents a set of machinery for manufacturing com- 
pressed or moulded fue! from smal] coals and other materials. 
This machinery would require far more space to describe 
than we can give to it her 

(No. 082, if.) Charles de Be reue, 10, Strand patents 
the method id of transmitting the power of a locomotive engine 


cylinder. We believe that scouring machines constructed on 
this plan have given excellent results. 

No. 1007, 8d.) Arthur Elliot, of Failsworth, and John 
Barker, of Park-street lronworks, Oldham, patent lubri- 
eating bearings by means of a roller of cork or other buoyant 
substance, which floats in a reservoir of oil, and is, by its 
buoyancy, pressed against the underside of the journal. This 
method of lubricating bearings was proposed and used long 
ago. 

(No. 1009, 10d.) Alexander MeGlashan, of Coal-yard, 
Drury-lane, and John Hendry, of Arlington-street, New 
North-road, patent an arrangement of mashing machine. In 
this apparatus the grist is delivered into a cylindrical casing 
through which there passes a tubular shaft, having at the 
end where the grist enters the casing a helical blade, and at 
ther points in ite length hollow biade-like arms, through 
which water can flow from the hollow shaft. In the process 
of mashing, the water is admitted to the grist both through 
the central shaft, and through a series of perforations in the 
top of the casing. 


THE PATENT JOURNAL. 
Grants of Provisional Protection for Six Months 


(2578.) Paul Rapsey Hodge, Adam-street, Adelphi, and William 
Hodge, Cornwall Improvements in the manufacture of black 
r brown pigments to be used in the manufacture of paints or 
rinting ink, and in the treatment and preparation of certain 
naturel products used in the manufacture of such pigments,” 


I 
314.) William Collins, junior, Glasgow Improvements in 








eparating and feeding or rem ving paper and other sheets from 
a pile, and in apparatus therefor.” 
438.) William kichard (Griffiths, Bristol, “Improvements in 
be or steam generators.’ 
457.) Charles Jones, Ealing, “Improvements in the treatment 
f sewage 
(3662.) Peter Ellis, Liverpool, “ Improvements in letter boxes 
and ba for receiving letters.” 
774.) Alexander Woods, Holloway, for the invention of “Im 
provements in the construction of spr n . 


(4778. Cain Ellison and Edwin P: on naon, of Crosshills, “Im 
proved means or apparatus to be used in measuring the human 
body for garments.” 

(3780.) Zacharie Poirier, South Lambeth 
safety stopper for bottles and other vessels 

(3782,) Clinton Edgeumbe Brooman, Fiect-street, “ Lmprovements 
in apparatus for indicating hours and days, or for giving other 
notifications specially applicable to post-office letter boxes.” 

784.) Francis Erskine, Manchester, “ lmprovements in means 

r arrangements for economising fuel and consuming smoke, ap- 
plicable to steam boiler and other furnace 

'786.) Alexander Prince, 4, Trafaigar-square, “ Improvements 
n the treatment of ores, of gold and silver, and of quartz and 
! us substances, in order to obtain and apply the prodacts 
therefrom to various useful purposes 
S788.) Henry Louis Delabene Mars 
in the construction of framing and joi 
piers, roofs, vane for railways, and generally for carpentry 
nery, furniture, and framing purposes in wor d, metal, and other 


A new or improved 







_ Lout h, “ Improvements 


to bridges 


(3792.) Henry Edward Newton, Chancery-lane, “ Improved ma 
chinery for transmitting power and motion.” : 
7M.) Sydney Wi illiam Stnith, Leeds, “ Improved machinery or 
apparatus for sp nning, twisting, ubling, drawing, or condensing 
fbrows materiale 
3796.) Clinton Edgeeumbe Brooman, Fleet-street, Improve- 
ments in locks or fastenings for doors and other purposes.” 
798.) Jenkin Thomas, Kenningten-lane, for the invention « 
An improved tea-kettle.” 
02.) John Harcourt Brown, Romsey, “ Improvements in the 
manufacture of helmets, hats, caps, and similar articles, and ir 
the apparatus and arrangement thereof employed in the said 





manufacture 
806.) Alexander Baumann, Cecil-street, Improvements ir 
eeUre-g0 an 

08.) William Bywater, Leeds, “Improvements in apparatus 
employed in the manufacture of felt.” 


yverned slide. valves 





pr 


10) Charlies Ashwell Botelar Poeock, South Shields, “ Im- 
provements in the construction of bedsteads and leg rests for rail 
wer ‘ r Cr 

12 lee Lockhart, Douglas, “ Improved means or apprratu 
for venti - ng a applic sble to oe 

814.) Joseph Frazer, and William Naar, both of Bayswater 


improv meres in the construction of matin ses and camp 
beds.” 

@816.) Thomas Wil ‘son Birmingham, Improvements in 
souplings for connecting tubes for signalling on railway trains 
and for other purposes.” 

(9820,, William Cotton, Leicester, and Edward Attenborough, 
Nottingham, “Improvements in apparatus for the manufacture of 
looped fabrics.” 

(8822.) William Aristides Vérel and John Cameron, Glasgow, in 
“ Lnprovements relating to the precipitation of copper and other 
metals from solutions by iron, and to their extraction from slag or 
acora baad 


#24.) John Breedon Everard, Leicester, “Improvements in 
taachines for drilling or boring rocks ” 

(28%.) Lowis Desena, Charing-cross, for the nvention of “ Im- 
provements in miners’ lamps. 

(3825, Alexander Melville Clark, Chancery- lane, “ Improved pro- 
cesses for inlaying metals 

(3830.) Thomas Aveling, Rochester, “An improved strange 
mnent of bi H d in steam cultivation.” 

(3832.) Samuel "Cuniitie Lister, Bradford, “Improvements in 


(38%A.) Samuel Cunliffe Lister, Bradford, “Improvements in 
preparing wool, flax. and china grass, and in combing cotton, 
wool, flax, and grass,” 

(3836.) Joshua Thornley and George Biiss Wing, Manchester, 
“ An improved process of restoring or worn-out files.” 

(3842.) George Henry Benson, Chester, and William George 
Valentin, * improvements in the manufactur» of iron and steei, 
and in the apparatus employed therein.’ 

(3844.) Thomas lugtis aud Thameo | English, “ Improvements in 
the construction ot tubes or cylinders capable of resisting great 
internal pressure.’ 

(3§44.) John Crawford Walker, Hackney Wick, “The produc- 
tion of an acid powder and the use thereof in combination with 
an alkaline carbonate in the treatment of flour employed in the 
manutacture of bread and other farinaceous food.” 

(3848). Joseph Quick, Southwark, and John Sampson, of Bat- 
tersea Park, for the invention of “ Improvements in the constrac- 
tion of pistons.” 

Inventions protected for Six Months on the Deposit of Complete 

Speerfications. 

Notice is hereby givem that the petition of— 

(3860,) Daniel Imhof, Oxford-street, “Improvements in the 
machinery of chimes, applicable also to organs.” 

(3861L.) Thomas Spencer, Lancashire, “{fmprovements in 
machinery for spinning eotton, silk, wool, and other fibrous mate- 
rials, into yarn, and which may also be used for doubling the same 
and in each case winding the yarn on to a spindle in the form of 
& cap.” 

Patents on which the Stamp Duty of 501. has been Paid. 

(3321.) Samuel Chatwood, Bolton, ~ Improvements in the manu- 
facture of safes, and in apparatus connected therewith.” —Dated 
23rd December, L565, 

(5.) Thomas Prideaux, Sheffield, “ Improvements in furnaces.” — 
Dated Ist January, 1866, 

6.) Arthur Young and William Young, 119, Gower-street, 
“Improvements in type distributing and composing machines.” 
Dated 2nd January, 1566. 

(3823.) Edward Clifton, Bradford, ironmonger, for an invention 
of “Improvements in caps employed in spinning, and in the 
manufacture thereof.”— Dated 23rd December, 1865 

(3334) George Hurn and Daniel Hurn, Norwich, “ Improve- 
ments in obtaining and employing continaous lengths of tanned 
ieather for various useful purposes.” — Dated 23rd December, 1x65 

(3350.) Norman Willis Wheeler, Brooklyn, “ Lmprovements in 
duplex steam engines.”—Dated 27th December, 1865 

(3351.) Norman W {ilis Wheeler, Brooklyn, “ lmprovements in 
ling and in relieving distilled and other liquids from gas 
venically mixed therewith.” — Dated 27th December, 1865 
4353.) John Bates, Edward Brookes, and Edmund William 
Brookes, Sheffield. “‘An improved piston and tallow or greas 
cup.” — Dated 2&th December, 1865. 

(3458.) Richard Archibald B jrooman, 166, Fleet-street, “ Improve 
ments in obtaining motive power, and in apparatus employed 
therein.” —Dated 28th December, 1865. 

(34.) Richard Archibald Brooman, 166, Fleet-etreet, “ Improve 
ments in bieaching vegetable and anima! fibres and tiesues,”’— 
Dated 10th January, 1866. 

(85.) Richard Archibald Brooman, 166, Fleet-street, “An im- 
proved method of producing oxygen.”—Dated 10th January, 1866 

(115.) Norman Willis Wheeler, Brookiyn, U.S., “ Improvements 
in means or apparatus for condensing steam and other vapours, 
and for refrigerating fluids.’—Dated 14th January, 1566 

(3336,.) Joshua Fisher, Liverpool, « lmprovements applicable to 
steam boilers, iron, steel, retort, and other furnaces.” - Dated : 26th 
December, 1865 
42.) Joshua Rea, Liverpool, “ Improvements applicable to the 
lubrication of machinery.”— Dated 27th December, 1465. 

3345.) James Young, Limefield, Improvernents in treating 
hydrocarbon oils.”— Dated 27th De comb r, 1865. 

(3369.) Andrew Barclay, Kilmarnock, ~ Improvements in steam 
boilers or generators.”-—Dated 29th December, 1x65 

bi36.) biias Lones, Joseph Constant Lohes, John Lones, Jobn 
B rette li, Tromas Brettell, Charlies Vernon, West Bromwich, * | 
provements in the manufactare of axles for carriages and «pind !es 
for various purposes, and in machinery to be employed in the said 
manufacture, part of which improvements in machinery may «iso 
be applied to other purposes *— Dated 26th December, 1865 

Patents on which the Stamp Duty of LOL has been Paid. 

(8217.) John Rosindeli, Mile End, “ An improved method of and 
apparatus for separating solid from liquid substances.”— Dated 
24th December, 1561. 

(56.) Henry Bessemer, Queen-street-place, “ Improvements in 
the mac hinery and apparatus employed im the manutacture of 
malieable iron and steei.”— Dated sth January, 1862. 

(3268.) John Bellamy Payne, Chard, “ Improved machinery for 
the mauvfacture of laid and other twine, lines, ropes, banas, and 

| other cordage, whether made of hemp, flax, or other fibrous sub- 
tances, or of wire.”— Dated 30th December, 1561, 

3214.) Jobn Henry Johnson, 47, Lincoin’s-inn-flelds, * Improve 
ments in apperatus for cleaning wheat and other grain.” A com 
munication to him from abroad by Jean Pierre Fili, of Paris, in 
the empire of France, machinist,— Dated 24th December, 1461 

(3235.5 Richard Needham, Dukinfield, Improvements in appe- 
ratus for cleansing steam boilers, and Inbricating the pistons of 
steam engines, and for an improved steam trap."—Dated 26th 
December, 1861 

$249.) Edward Lord, Todmorden. “Certain improvements in 
machinery for preparing cotton and other fibrous substances.” 
Dated 28th December, 1861 




































Streamsuir Buitowse at Trivers.—A fine steamer, of 
1000 tons burden and 500 horse power, was launched on the 
30th November at Trieste, from the ship-building yard of 
8. Marco. She was named the Wassiiai Tigiard, and is the 


property of the Sultan of Turkey. 


Ratts FoR THe Contiwent.—An English firm is stated to 
hare contracted for rails for the Lemberg and Czernowitz 
Railway at 6/. 4s. per ton free at Middlesbrough. Another 
English house has alsc taken a contract for one of the new 
Russian railways—the Tamboff and Saratoff—at 6/. per ton, 
delivered at the port of embarcation. Contracts for rails for 
Roumanian railways have been let in Belgium to the aggre- 
gate amount of 57,500 tons; but contracts for about the 
same quantity which have been for some time in prospect for 
Hungarian lines appear to be not yet completely ratified. 
The definite export orders for rails now on hand in Belgium 
are estimated at 40,500 tons, while further contracts to the 
amount of 48,000 tons are expected to be shortly secured. 
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thereby ensuring a more sensitive action than can be attained 
where the governor has labour to ; 

The governor is peculiar, and is shown in the general view 
and in Pig. 3. The balls ate hung upon arms in the usual 
mannet, ese arms being jointed at their upper ends toa 
head attached to the rod, which slides within hollow shaft 
that drives the balls; the motion being communicated through 
the radius rods, which are jointed at their lower ends to the 
gearing shaft, and at their upper ends to the arms. The 
rods are half the of arms, measuring from the 
centre af the ball,and it will be readily seen t in con- 
sequenee of thig, atrangement the arms and rods form a 

arallel motion,“and compel the balls to move outward in a 
Eoricontal plane. 

In the ordinary pendulum governor the balls move in the 
are of a cirele, and rise as they extend. It therefore requires 
an incroased speed to maintain them in their advanced 

~mition. The engine must consequently run fe-er when the 
or) is light than when it is heavy, and such is the case with 
all ordinary governors. In Mesers. Babeock and Wilcox’s 
governor it will be seen that the gravity of the balls has no 
temleney to move them in either direction, and exerts no in- 
fluence whatever upon the — of the engine. The eentri- 
fugal foree causes them to diverge, and a weight, W, tends 
to bring them towards the shaft. When, therefore, these two 
forees are in equilibriam the balls will remain in the same 
position, but as either preponderates they are moved in a 
corresponding manner, thus affecting the speed of the engine 
by varying the amount of cut-off: The weight, W, is sup- 


required to adjust the crank by which the valve is worked, 
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THE BESSEMER PROCESS. 

We last week gave a fu!l account of the plant employed in 
re | out the Bessemer process, and we shall now, as pro- 
mised, deseribe in detail the mode of conducting that process. 
In the practical management of a Bessemer steelworks the 
selection of pig iron is one of the most important questions. 
it is well known that the percentages of silicon, carbon, 
manganese, sulphur, phosphorus, and copper, must all corre- 
quead to certain figures ascertained by experience, or must at 
least remain within certain very narrow limits, in order to 
insure a complete relialility and regularity of practice and a 
high quality of the metal produced. The percentage of 
silicon should not be below 1 per cent., and not above 2 per 
cent.; the percentage of carbon should never be below 3 per 
cent., but ought to be as high as possible. The presence of 
manganese to a certain extent replaces that of carbon ; but 
the pig iron charges should not contain more than 3 per 
cept. of manganese, because the great affinity of manganese 
for oxygen causes & violent action in the converter, re- 
sembling a series of by which a great quantity of 
metal is thrown out of the vessels.. Silicon is an antidote 
against this violent action of manganese, and 4 charge of 





manganesic pig iron, mixed with a suitable proportion of pig 
iron, containing about 3 per cent., or 3.5 ent. of silicon, 
works quietly, and gives an excellent produet. In a similar 
manner it is a very advamtageous practice to mix pig iron | 
which is overcharged with silicon with a proportionate 

quantity of spiegeleisen im making up the charge for the | 
converter. ‘The charge requires at least 2 per cent. of man- | 


ganese for every per. cent. of silieon which it holds in excess | 





ported upon @ bent lever which is so proportioned that the 
centrifuga! foree, at any given speed, will just balance the 
weight in all positions. The speed of the engine will, there- 
fore, remain at that fixed point with all variations of load or 
pressure of steam; for any increase or diminution will cause 
either the balls or we ight to preponderate, and the point of 
cut-off to te changed until the speed is again brought to the 
standard where the two forces are in equilibrium. 

Any desired speed can be obtained by altering the weight, 
W, aod the action of the governor will be as perfect in one 
case as in any other. A spiral on the rod, o, serves to ad- 
vance or retire the valve-crank, relatively to the main crank, 
so as to cause the cut-off to occur earlier or later in the 
stroke, as the balls diverge or converge; and the amount of 
this adjustment is such that the cut-off may be varied from 
nothing to seven-eighths stroke 

In the expansion gear above described the main slide valve 
has a constant travel at all grades of expansion, whilst the 
expansion valves only move on their surfaces just at the time 
that the cut-off has to be effected. Under ordinary circum- 
stances the main valve only affects the admission and release 
of the steam, its suppression being effected by the expansion 
valves; but in the event of anything going wrong with the 
expansion gear the expansion valves may be removed and 
the engine worked as an ordinary single slide-valve engine. 
We have by us some excellent indicator diagrams which 
have been taken from some of Messrs. Babcock and Wileox's 
engines under various conditions, these diagrams showing a 
very perfect action of the valve gear. The general design 
and proportions of the engine are excellent. 


OPEN TO COMPETITION. 

Tae Société libre d' emulation of the Lower Seine, have 
published a programme of subjects for which they offer 
prizes to be distributed at their annual séance of 1870. These 
subjects, which are all of considerable importance, are as 
follows 7 
Ist, A prize for the determination for each degree of tem- 
perature, and for pressures between © and 10 atmospheres of 
the elastic foree of the vapours of alcohol, ether, chloroform, 
and sulphuret of carbon. The results obtained by M. 
Regnault during his experiments on the elastic force of 
steam, the Societd state, may be taken as definite, and they 
consider, therefore, that it will be only necessary to deter- 
mine the difference between the elastic forces of the vapours 
of alcohol, ether, &c., and that of steam, for each degree of | 
temperature. Research should also be made for evidence as 
to the law aecording to which the elastic force of the vapour 
of each liquid varies with the temperature. 

2nd, A prize for a treatise on the art of establishing in 
particular buildings and public edifices, the best arrange- 
mente of heating apparatus; the question to be considered 
from the double point of view of health and economy. 

Srd. A prize to the inventor of a method of preventing the 
formation of a deposit in steam boilers, whatever may be the 
nature of the feed-water ae ig the method to be appli- 
cable to tubular boilers and to boilers with internal flues, 
and to be capable of being adopted at such a moderate ex- 
pense as to be really coonomical. 

ith. A prize to the inventor of a smoke burning apparatus, 
readily applicable to ordinary furnaces, and capable of caus- 
ing am increase in the vaporising power of the fuel, of not 
less than 15 per cent. 

5th. A prize to the author of the best treatise on the con- 
struction of the furnaces of steam boilers, and of the dimen- 
sions which it is best to give to the fireboxes, the firegrates, 
the flues, to the heating surfaces, and to the chimneys, in 
proportion to the amount of fuel burnt and water evaporated. 

th. A prize to the designer of the best steam engine for in- 
dustrial purposes, making the best nse of the steam with the 
least expense for erection, fixing, Ac. 

ith. ly, a prize to the factory which shall be the first 
to introduce into France the employment of compressed peat 
as fuel, either in a metallurgical establishment or some other 
manufactory. 





Tue Pace ov Trs.—The Smelters’ Association, which was 
dissolved in 1867, is now re-constracted, and if its members 
again pledge themselves not to sell under official quotations, 


prices are Dkely to be well maintained ; they are held firm at | 
present, with an upward tendency even on the late advance | 


of 22. per ton. 














of the requisite quantity, say, 14 per cent. When the pig | 
iron is melted in an air furnace t oe of carbon, | 
silicon, and manganese: are sensibly diminished by the ordi- 

nary influence of the flame ; this effect, to a certain extent, | 


| depends upon the management of the melting furnace, and | 


the attention of the operator should be directed to the pre- | 
vention of an excessive oxidation in the air furnace. When | 
a cupola is used for melting the pig, or when the pig iron is | 
run direct from the blast furgage into the converter, the pro- | 


| portionate quantities of carbon, silicon, and manganese 


named above may be slightly reduced. 

The distinction which is made between combined and un- | 
combined, or graphitic earbom, when judging of the applica- 
bility of pig iron for the Bessemer process, is a prejudice. | 
The total percentage of earbern, both combined and uncom- | 
bined, is the only criterion, as far as the applicability to the 
Bessemer process is concerned, Sulphur, phosphorus, and 
copper are limited to the extremely small percentage of 0.06 
oa cent. whenever a high quality of metal is to be produced 

‘rom this it does not, however, fallow that no pig iron which 
contains a higher percentage Of either of those three im- 
purities can be employed with advantage. By mixing dif- 
ferent kinds of pig iron im a judicious manner, it is possible 
to cilute the impurities, and bring them down to the norma! 
a ape In making up a charge from three different | 

inds of pig iron, for instance, one-third of the charge hold- 

ing 0.15 per cent. of sulphur, the second contaminated with | 
phosphorus to the same extent, 0.16. per cent., and the third 
part of the charge containmg 0.15 per cent. copper, it is 
obvious that the nuxture of liquid iron charged into the con- 
verter comes within the limits named above, and is perfectly 
suitable for the produetion of the best qualities of Bessemer 
metal, although none 6f the classes of pigs from which that 
charge was made up could have been by itself employed for 
the Bessemer process, 

The pig iron, when «elected and made up into a charge, | 
should be melted tapidly, and at the highest temperature 
which can be produced. The runners or channels through 
which the iron passes into the converter must be of large 
sectional area, and carefully dried and heated previous to 
tapping. The converter must have a full white heat before 
feceiving the charge, and the liquid iron must be run into it 
as rapidly as4s compatible with safety and cleanliness. The | 
converter should never be turned up before the safety valve 
upon the air vessel has eommencéd to blow off, and the blast 
is let om full before the eonverteris brought into an upright 
position. The liquid column of iron in the converter is from 
12 to 14in. deep. This depth is not exceeded in the econ- 
verters of larger sizes, which have a larger diameter and a 
correspondingly greater number of tuyeres, so as to hold the } 
greater quantity of metal without increasing the depth of | 
the ferrostatie column. The blast pressure in the air vessel | 
varies from 12 to 25 Ib. om the square inch, and it is never | 
less than three times as great aa the weight of the liquid 
column which rests upon the tayeres., ‘This shows that the 
back pressure caused by the liquid colump bears only a com- 
paratively small proportion to the total sum of resistance 
presented to the passage of the blast through the Bessemer 
apparatus. 

‘he resistance which the blast must overcome in passing 
through the converter is made up, first, of the friction and 
other loss of power im the pipes and passages between the 
air vessel and the tuyere box; second, of the friction and 
resistance caused by the numerous and narrow holes of the 
tuyeres; third, of the head of liquid column covering the 
tuyeres and the friction within the liquid metal ; and fourth, 
of the friction and resistance caused by the contracted flue 
or mouth of the converter. The suzm total of these resistances 
offered to the blast in passing through the vessel is measured 
by the pressure gauge, om the platform, and it is obvious 
therefore that the variations of pressure, as indicated by the 
gauge, do not of themselves show to which particular item 
any fluctuations are due. The burning and shortening of the 
tuyeres may lessen the friction, or the partial choking reduce 
the area of passage; the iron may become more or less fluid ; 
the throat may be partly filled with slags, and thereby 
reduced in area; or a leak in the pipes may cause a loss of 
air pressure: all these and many other causes, which by 
their simultaneous action interfere with each other's individual 
effects upon the pressure gauge, ake the indication of that 
instrument more or less confused and difficult to understand. 








It is ere to look to the behaviour of the converter 


instead of to the indications of the pressure gauge in con- 


trolling the blast pressure during the charge. The speed of 
the gaseous current must be so great that the flame which 
rushes out of the converter maintains a clear and well defined 
outline and a steady position. If the flame begins to waver 
or oscillate laterally, it is always considered as a sign of 
insufficient blast pressure. An excess of blast pressure is 
attended with violent and very voluminous eruptions of slag 
and metal from the vessel, and it can be easily remedied by 
allowing a portion of the blast to escape from the main pipe. 
This is preferable to throttling, because it does not throw any 
sudden back pressure upon the blowing engine, and allows 
the latter to keep up its speed with uniformity. An acci- 
dent which occasionally happens in blowing a Bessemer 
charge is the cracking of a tuyere, If this takes place 
during the earlier part of the process the vessel may be 
safely turned down, and the metal will remain fluid while a 
fresh tuyere is ine If the accident happens during the 
later stage of decarburiastion the danger of setting or 
solidifying is mueh.greater, but there is still a possibility 
left to save the charge by skilful eens. ne Vessel 
is turned down for a secomd, and ‘this s the liquid steel 
which fills the crevices of the cracked tuyere to solidify, and 
choke the escape passage or leak. The vessel is then tight 


| for another minute or half of a minute, after which time the 


process must be repeated. -Itis possible to repeat such an 
operation three or, four. times, and the few fractions of 
minutes thus gained may be sufficient for completing the 
conversion of the charge. 

The most important and at the same time the most difficult 
part im the managementof a Bessemer charge, is the de- 


termination ofthe precise moment when the charge is 


| completert, and where the vessel must be turned down for 
j receiving the final dose of spicgeleisen. When the flame is 
| clearly. sastble.at the end of the charge, there is no difficulty 


in recognising a suddemehange of its colour and appearance 
after a short tiee s but some qualities of iron evolve 
such miaswsesot dense smoke of red, white, brown, or yellow 


| colour, that the flame is completely covered, and the changes 


in it age very difficult to observe. The spectroscope, the 
slag-test, and similar ether contrivances, are then brought 
into requisition with more or less suecess; but fortunately 
these inconvenient kinds of iron form the exception, and 
not the rule, amongst the pig iron which is applicable to the 
Bessemer process. 

Che . purpose and intention of the final addition of 
spiegeleixen is to remove the surplus oxygen from the metal 
which may have remained in it after complete decarburisation. 


| The elements by which we can remove oxygen from iron are 
| carbon, silicon, and manganese. Of these silicon has the 


important advantage that it forms no gaseous combination 
with oxygen, and therefore causes no ebullition in the ladle 


jand in the moulds. Against this there is the great canger 


overcharging the steel with the silicon, which may be 
added to it in excess of the precise quantity required for the 
removal of the oxygen. The consequence of such an over- 


|eharge would be hardness, brittleness, and want of elasticity 


in the steel produced. Carbon and manganese form gaseous 
combinations with oxygen at the high temperature existing 
in the converter; the ebullition in the ladle and moulds 1s 
therefore not easily avoided when these elements are used 
for removing the oxygen, but the surplus of carbon left 
gives the required hardness to the steel, and any surplus 
of manganese remaining in the steel is comparatively 
harmless as regards the quality of the product. When 
silicon is present the manganese is less liable to cause 
ebullition, since it can form a liquid slag, or silicate of 


| Manganese. For these reasons the final addition to the 


Bessemer charge should contain the three elements, carbon, 
silicon, and manganese. There should be a surplus of man- 
ganese to allow for the uncertainties regarding the quantity 
of oxygen left in each charge; there should be no more 
silicon than is required to torm a slag with the greater 


| portion of the oxide of manganese ; and there should be no 


more carbon than is needed for finally carburising the 
charge of steel. The natural spiegeleisen, as a rule, is too 
poor in maganese, and too rich in carbon to produce this 
effect, and when steel is made by its application it is difficult 
to produce a very soft quality. Mr. Henderson's ferro- 
manganese, which contains from 20 to 30 per cent. of 
manganese combined with 5 per cent. of carbon and a small 
quantity of silicon, is a substance of much greater value for 
the production of the highest qualities of soft steel ; and the 
mode of manufacturing such artificial alloys affords a possi- 
bility of bringing the, relative quantites of the elements to 
almost any desired proportion. 

The spiegeleiser. should not be kept im the furnace for 
any length of time as it loses its manganese and silicon by 
oxidation. It should run into the converter with great 
speed, so as to enter into the liquid charge with a certain 
momentum. This prevents its collecting upon the surface 
of the decarburised iron, which has a greater specific gravity 
than spiegeleisen or ferro-manganese. It is not necessary 
to turn up the converter a second time after the final addi- 
tion, since an immediate reaction takes place, and a large 
white flame rushes out of the converter although the blast 
is entirely shut off. The liquid steel is then unmediately 
poured into the ladle and teemed into the ingot moulds. 
Only in the exceptional case, when there is no flame visible 
at the converter mouth after the addition of manganese, the 
vessel must be turned up a second time, and. the blast passed 
through it for a few seconds. This is done because the 
absence of a vivid reaction indicates that the charge had not 
been blewn long enough at first, so that there was no 
surplus oxygen left in it, and the additional time of blowing 
is required tor removing the surplus of deoxidising elements 
added at the end of the charge. 


Tue Istz or Docs Braycu Sewer. —The length of three- 
feet iron pipe laid below the foreshore of the river during 
December was 60ft., thus making a total of 1684 ft. com- 
plete, and leaving about 120 ft. to be made to finish this con- 
tract. The total cost of the work done to the present time 
is 103,0002. 
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a 
The Railways of India, with an Account of their Rise, Pro- 
gress, and Construction ; written with the aid of the 
Records of the India Office. +. Epwarp Davipsos, 
Captain, R.N. London: E. and F. N. Spon, 48, Charing- 


cross. 

Compitep from the India Office Records, from those 
of the various Indian railway companies, and from 
the reports and letters of the different engineers-in- 
chief engaged upon the construction of those railways, 
the volume before us contains much valuable informa- 
tion disinterred from the vast accumulation of docu- 
ments which date from the official report of Mr. Mac- 
donald Stephenson in 1844. 

Previous to that time, however, a proposition had 
been made by Messts. White and Borrett to construct 
a grand trunk railway across India from Bombay to 
Coringah, from which branch lines were to issue to the 
north and south, intersecting the whole country. This 
suggestion being rightly considered as an unwise one, 
it was abandoned, and to Sir Macdonald Stephenson 
belongs the credit of originating that system now so 
far developed in India, 

Knowing the impossibility of securing public co- 
operation and of stimulating railway enterprise without 
the assistance and guarantee of the Indian Govern- 
ment, the promoters of the first scheme, who had in. 
corporated themselves into a provisional committee 
for the East Indian Railway project, laid their pro- 
spectus before the court of directors in 1845, In it 
they proposed that a guarantee of 3 per cent. should 
be made by the Government to the shareholders upon 
a contributed capital of 1,000,000/. sterling, for the 
construction of 140 miles of experimental line. After 
discussions extending over four yéars and a half, it 
was finally agreed that the Indian Government should 
guarantee 5 per cent. to the shareholders of the railway 
undertaking, the directors of which should at any 
future time be free to cede the line to the Government, 
receiving repayment of the capital expended upon 
works of construction, plant, and rolling stock. 

Under these favourable auspices the experimental 
line of the East Indian Railway was commenced in 
1850. Its length, however, was reduced from the 
contemplated extent of 140 miles to 121 miles, starting 
from opposite Calcutta, on the right bank of the 
Hooghly, and terminating in the midst of the coal dis- 
tricts near Burdwan. Five years later the line was 
officially opened by Lord Dalhousie, the Governor. 
General. Such was the inauguration of the railway 
system in the Indian Empire. 

" At present there are 5609 miles of guaranteed lines 
completed and under construction in India, as follows : 


Total (Cost per 





Railway | length as | mile 
sanctioned. engl. line 
Miles. | £ 
; .. § Main Line - 12763} 5 O00 
East Indian ) Jubbulpore Lin 295 5 15,00 
Great Indian Peninsula 1266% | 13,000 
,_. § South-West Line 492 2 | 49 000 
Madras ) North-West Line 333.5 | 1% 
Bombay, Baroda, and Central India .. 3123 } 20,000 
a 109? =| 19,000 
Punjaub ... 246 ) | 10,000 
> Delhi $20 § |’ 
Eastern Bengal ... lab | 17,000 
Great Southern .. ie 168 | ¥7,700 
Caleutta and South-Eastern 29 | 20,000 
Indian Branch ... 672 | 





5609 miles.! 


Each of these lines receives a careful review from 
Mr. Davidson, and all particulars are recorded syste- 
matically and concisely. ‘The alternative routes at 
first discussed, the actual course adopted, the financial 
and engineering diffieulties of the several works, are all 
well considered. 

This work, like that of Mr. Moncrieff upon the Irn- 
gation of Southern Europe, was intended originally as 
an official report, prepared at the request of the India 
Office. It was, however; found mere convenient that 
the report should take “its existing form, and that the 
public should reap thé-benefit of its general publi- 
cation. 

Dictionary of Engineering, Civil, Mechanical, Military, and 
Naval ; with Technical Terms in French, German, Italian, 
and Spanish. 9% 

Unper this title, Messrs. E. and F. N. Spon have 

published the first part of a serial w is an- 

nounced for completion in about sixty fortnightly 
numbers, It is sufficient for the present to notice 

the commencement of what promises to be an im- 

portant and valuable publication, deferring detailed 





criticism till the future. The plan of combining an 
abridged engineeri py pod with a technical 
polyglot dictionary is a one, and will greatly 


enhance the value of the work. The part now pub- 
lished holds out promise ; for not otily are the 
various essays well concentrated, but they are also 


liberally illustrated with finely executed woodcuts. 


The ‘8, Architoct’s, and Contractor's Pocket-Book 
Jor the Year 1869. London: Lockwood and Co., Sta- 


tioners’-hall-court. 
In the dark ages of the profession, Weale’s pocket- 
book might bave been as a shining light to guide the 
uncertain feet of engineers; but why should that 
relic of barbarism be permitted in our time to receive 
annually a new lease of life? As a curiosity of 
technical literature, the ald cade mecum wight still be 
allowed a corner upon the library shelf; as a useful 
handbook of current information it should be gib- 
betted as an impostor. The new publishers have done 
somewhat in cutting down its bulk, and here and 
there have patched the old garment 
shreds, with the usual result of such 


cobbling. We see, however, with joy that toe eel 


known plates of our childhood are “fading, still 
fading” with each successive year, and the type 
drawings of columns, girders, and roofs must ere long 
be again gathered to their original copper. 

But what can we say to any shdicher who is 
hardy enough in 1869 to offer to the profession the 
memorandum book of Mr. Telford? It is a curiosity, 
but we would sooner expect to find a fossil in a block 
of Ransome’s artificial stone than that collection of 
notes in a pocket-book for this year of grace. Of 
what use to any one are those experiments conducted 
at Colebrook-dale and Ketley in 1795 on the strength 
of cast iron (Telford was then scheming out the arch 
of 600 ft. span, which he proposed to substitute for 
London-bridge); and how can Boulton and Watt’s 
price list for engines help the framing of an. estimate 
now-a-days? Does it instruct the world to know that 
Bossuet found friction on a horizorital plane to~be 


one-third in proportion “to its weight,” or that] o¢ 


“whenever wheels exceed 44 ft, radius them the 
height of that part of the horse to which ‘he traces 
should be attached will be inclined to the horizon” ? 

But turning to matters of to-day, we find in this 
edition for the present year, the announcement, re- 
ferring to permanent way, that additional improve- 
ments have been made by the Permanent Way Com- 
pany! consisting of wood screws and fang bolts, of 
Mr. J. Samuel’s trough sleepers, of Mr. P. W. Bar- 
low’s cast-iron sleepers, and of Mr. Greayes’s pot 
sleepers; this latter system. fequires, by-the-bye, 
15 ewt. of “cottres and giks” per mile, whatever 
they may be. But we need quote no more, to prove 
how stale and unprofitable a work ag it stands now is 
this pocket-book. Why do not Messrs. Lockwood 
publish an entirely new one, ing in mind that 
such a compilation must essentially be practical, terse, 
and well condensed? It may be usefully illustrated, 
and contain in a quarter of the’space devoted to their 
present issue, at least ten times the information. 

The Engineer's and Contractor's Almanack, by the 
same publishers, is a sufficiently-well considered little 
volume, unambitious aud serviceable. 


a 
——— 


Tue Scez Cawat.—The Duke of Sutherland, accom- 
panied by Mr. John Fowler, past-president of the Institu- 
tien of Civil Engineers, is about te-visit the works of the 
Suez Canal. It is hardly more tham ten years since the late 
Mr Robert Stephenson pronounced the undertaking im- 


practicable, but M. Lesseps amd M. Levalley,togay nothing 
of Mr. Hawkshaw, who reported , 


+ it in 1864, appear to 
have proved the contrary. It will not probably be much 


more than a year before steamers, drawing 18 ft. to 20ft. of 
water, are steaming through the canal. 





Loxpos Association or Forremen Enoinerns.—The 
sixteenth annual ro of members of this society was 
held.on Saturday, the 2nd inst. The attendance was large, 
and the chair and deputy chair were oeeupied by Megers. J. 
Newton and W. H. Keyte respectively. On this i 
the balance sheet and the report of t 


with less antique} 


PRESSURE AND TEMPERATURE. 

Iy his new work on the Richards indicator, a re- 
view of which in our last number, Mr, C, T. 
Porter makes the following inent remarks concern- 
ing our English standards of pressure and temperature. 
Mr. Porter says : 
ys pe it is ‘ that an 
, and the scientific world tawe sanak tea 

t r of mercury 
in height, at the tem of @ centi- 
grade, or 32° Fahrenheit: which is mdeod as nearly as 


possible the mean a pressure. 

This pressure cannot oe ener i expressed in English 
measurement, but a ly by the use of decimals, 
760 millemetres being 20.92) 


8004 in. of mercury, equal to 
a ure on the square inch of 14.68582 Ib., very nearly. 
is fs commana te say that. an atmosphere in dédb. on tho 
uare inch, or 80in, of , and in the Koya Arsenal 
England, at Woolwich, the steam *s are all provided 
with ial ges, graduated in imches of 
mereury, and also in pounds on the square —— eh 
re of 151b. on the 
; a of mercury 
} exact to say that | |b. 
square is equal to 2.04 in. of mercury, but it is a 
pity that we cannot employ in use a meaeure which, 
on account of its simplicity convenience, men of science 
have everywhere adopted. 
This remark applies aleo, and with even 
the aromeceies. In the centigrade scale, t 
—or temperature at which, under the pressure of 760 
millimetres of mercury. at 0°, water from the fluid 
into the solid state—is taken as 0, and boiling point, or 
the temperature at which under the same pressure water 
passes most rapidly from the fluid into the gaseous state, or 
the highest temperature to which under this pressure it can 
be raised, is taken as 100, and the interval is divided into 100 
equal parts, whence the name, signifying 100 steps. In con- 
trast with this philosophical and simple measure is the 
Fahrenheit scale, which begins in a blunder, and ends no- 
where. As 32° below the freezing point was the lowest de- 
arto cold that Fahrenheit himselt was able to produce, he, 
in true spirit of speculative reasoning, concluded that of 
course it was the lowest degree of cold that Almighty power 
could produce, d it.as the absolute zero. We 
wonder how it was possible he could have been so ignorant 
common actual temperatures, but doubtless we ourselves 
hold for facte some motions involving a — of ignorance 
which will hereafter be wi quite as much. The 
freezing and boiling points, 32° and 212* of the Fahrenheit 
scale, criginally inexact enough, have been made to coincide 
with the 0° and 100° of the centigrade scale, so that to re- 
duce de of the latter to those of the former we have only 
to multiply them by 1.8 and add 32. If the Fahrenheit scale 
could be at once abolished, and the centigrade scale substi- 
tuted in its place, we should be rid of an arbitrary nuisance, 
which is already being banished from the domain of science, 
and is a real impediment to popular scientific advancement. 

















| seen foree, to 
freezing point 





— ——~ 


Forzion Stezt axp-Inoyx.—The important house of 
Wendel pro to carry out a new process for the produc- 
tion of steel, which has excited some attention of late in this 
country. The Belgian works have failed, after all, to secure 
a contract for 35,000 tons of rails for rian railways 
which had been for some time in course of tiation. The 
Acoz works have, however, definitively a contract for 
10,500 tons of rails for the Lemberg and Czernovitz Railway. 

Rartway Fares.—On Friday last the following clause of 
the new Railway Re sre Act took effeet :—* Every com- 

ny shall cause to be exhibited in a ¢onspieuous place in 
ine booking-office of each station on their line, a ler lists 
painted, printed, or written in legible characters, stating the 
fares of passengers by the trains included in the time-tables 
of the company, from that station to every place for which 
passengers’ tickets are there issued.’ 





Qvueexstany GotprieLps.— The news received from 
Gympie during the past month is very encouraging. We 
subjoin the result of a few late « i some of the 


richer reefs, i the remark that half an ounce of gold 
to the ton of quartz 1s thought to be a very reasonable yield 
on the Vi is. From 78 tons of quartz from the 


Monkland reef oa, 12 dwts. of gold have been obtained. 
This lot of ‘ iven the age average yield ever 
crushed on the yield of the 42 tons 
from the Caleaninn prospecting inn. averaging 2002. 
8 dwts. 13 oz. 6dwts. 8 grs. Sixty- 
from another part of the same reef yielded 

112602. of tons of stome from the Lady Mary 
60 tine of stone from the South 

The Pionee? machine crushed 


| Reef 
auditors (Mesers, z 
Irvine and ey for the past half-year were presented oy en of rubble from the Cielden Bay Reef, and 57007. 


to the meeting. From those official statements we gather 
that the number of members at present om the lists of the 
institution is 168—viz., 104 ordinary and 64 honorary. The 
funds in hand for all purposes—scientific and eharitable— 
almount to about 1400/., and 1051. were disbarsed during the 
year 1868 to members out of employment. Twodeathsonly 
occurred in that year. After the reception and confirmation. 
ofthe above-named documents, the president J. New- 


4 tom, of Her Majesty's Mint) delivered a lem and some- 
; for 1860) 


what interesting address. ‘be election of 

followed, and > Aa Newton and Keyte were. 
Messrs. Irvine, Cuttler, and Dewer being elected 46 com- 
mittee men, and Mr. Edmonds, of Woolwiel Arsenal, as 
auditor. We heve since learned with satisfaction that 
Joshua Field, Esq., C.E., has consented to preside at the 
anniversary festival of the association on the 20th Feb. next. 


were obtained. Ot richest patches of gold ever found 
pet was. 4p @edot of loose quarte found in a place 
called Walker's Gully. “One piece, aboutmine inches square, 
and- wi 65 Ib 3 zaling picture to look upon, 
the atin knobs like emall figs. It is 
experts fo contain, about 500 oz. of 

i ly as rich, one 


i in the 14 alse found, besid 
Sof haa guid. “Encther Sad ofebout 200 os. of specimens 


ca 
out 





. The number 
| of machines now at work is four, capable of crushing on the 
average 380 tons a week, working night and day. 
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a! 
AMERICAN RAILS. 
AMERICAN RAIL JOINT. Mx. C. P. Saspeana, whose paper “On the Manufacture 
FIG. 1. rack ant eet Ser ee a discussion at 





We illustrate, above, the rail joint in use upon the 
Michigan Southern and Northern Indiana ee | 


THE WOOLWICH ARSENAL PIER. 

- ‘ ; aay ge ; Tue erection of a pier at the Woolwich Arsenal, for 
main terminal station of which line is in Chicago, Illinois. ie gs tar 
The joint consists of a timber splice, cut to the pes Be the peer a Fi od embarkinent ant een 9 odo 
rail and placed on its inner cide. It is spiked to the cross | jus ‘ec * of Live le ha tructed the neo 1 
sleepers beneath, and bolted to a short fish, on the outer side, Fron the’ donk eg ie - of 9, Vi 
made of plate iron, and bent to fit the rail, which is not | Gy enyo ——- oor fa gh page” a ictoria 
weakened by any holes cut through the web; a semicircular 2 pepe. “sy ge seg . : 
piece is only punched out of the end of the rail, which sketches were supplied by the War Office, but bye A 
allows the passage of the bolt; a timber packing resting upon lie “in the rie pees _— the a — 
two adjacent sleepers, forms a cushion upon which the joint | "The aieutiies sh soak me me details of the pier are 
is seated. FR... in the engraving on page 20. It will have a total 

| length of 328 ft., divided in six bays each 48 ft. long, and a 

ProGkess IN THE Unrrep Srates.—* First-class New | head 40 ft. long and 60 ft. wide. The clear width between 
York residences’ now contain a billiard-room, a chapel, and | girders is 22 ft.6in., and the girders themselves are sup- 
a theatre or concert-saloon | ported upon ten } wrought-iron cylinders 2. 4im. m 
| diameter. At the base the cylinders are furnished with a 
Ostend TO Brinpisi.—At a meeting at Stuttgart of dele- | cast-iron shoe with a screw thread 9 in. wide upon it, and 
gates of the several railway companies interested in the | they will be sunk about 16 ft. into the ground, through the 
traffic between Ostend and Brindisi, vid Stuttgart, Munich, | gravel, which lies for a thickness of 10 ft., below the shift- 
and the Brenner, it has been resolved to propose at the final | ing mud, that forms the upper soil. The piles will be 
meeting to be held at Florence to start weekly an extra train | filled with hydraulic concrete, and terminate with a flanged 
in both directions, carriages to be provided with sleeping | head 7 ft. 6 in. below the underside of the main girder, the 
apartments and refreshment saloons, and to run the whole | intermediate space being filled with cast-iron double beacketa, 
distance without change from Brindisi to Ostend and vice | as seen in Figs. 1 and 3. Transverse girders 7 ft. in. 
versd in 33 hours. | deep, are placed between each bracket, as shown in He. 3. 

The piles are also connected by diagonal wrought-iron 
bracing. The longitudinal plate are continuous from 
end to end, 4 ft. 6 in. in depth ; the level of the deck of the 
pier is about 3 ft. below that of the the r 
way is supported upon trussed cross , as seen in Fig. 3. 
Three lines of rails are laid upon the platform converging at 





[row Surpsuttpine ry Becrast.—Messrs. Harland and 
Wolff launched at high water on the Ist inst., an iron sailing 
ship, named the Juliet, for Messrs. C.T. Bowring and Co., 
of Liverpool. Her dimensions are, length of keel and fore- 
rake 213 ft. 6in.; breadth of beam 385 ft. 6 in.; tonna 
about 1250 register. She is classed double A 1 at Lloyds, 


and twenty years on the Liverpool Registry; has a full | the wagons can be turned on to a pair of transverse rails, 





poop, gery forecastle, and iron lower masts, bowsprit | extending along the whole width of the pier head. A 30 ton 
and yards; and is intended for the Australian trade{Black | crane, with a jab 35 ft. long, commands this length of rail, 
Ball line). from which the guns can be picked up and lowered into the 


— | vessel alongside. 
Ceramer’s “Sarety Braxes.”—The “safety” brake, at | The pier head is the most important work in the structure, 
one time applied experimentally to one of the trains of the | as provision has to be made for the accommodation of the 
South Eastern Railway, and illustrated in ExernxeRtne of | turntable and for the erection of the crane. Fig. 4 shows 
July 12, 1867, is now in very extensive use in the States. | the plan of the arrangement ray for the girders. It was 
The whole series of railways connecting New York with St. | necessary, in order to maintain the platform at one level, and 
Louis, and New York with St. Paul's, distances respectively | to obtain sufficient space for the turntable, to reduce the 
of about 1200 and 1500 miles, have adopted it. It is being | depth of the girders at this place, and com sate for their 
applied to the trains of the Central Pacific Railway of Cali- | reduced strength by extra iron girders. nineteen piles 
fornia, and the first through train intended to run “through” | which carry the pier head are of a similar construction to 
next July, from New York to the Pacific, will be fitted | those in the body of the structure, but only 2 ft. in diameter. 
with it The crane is carried upon a cylinder 7 ft. in diameter, as 
—_—— | far as the first tier of horizontal iron braces, see a It 
Suear Mawvractoxe 1s New Sovrm Wates.—The | is of cast iron, lowered into the gravel, and filled with 
erection of numerous mills for the manufacture of sugar, | hydraulic concrete. From the level of this tier the cylinder 
on the northern rivers of this colony, will give an immense | is continued with a diameter reduced to 3 ft., and coincident 
inpetus to the cultivation of the cane. Considerable areas of | with the axis of the crane post above. From the top of the 
land are being cropped with the varieties best suited for | 7 ft. cylinder springs a cluster of cast-iron struts, cruciform in 
cultivation, and in twelve months hence a large and pro- | section (see the lower part of Fig. 6), and raking upwards 
fitable return may reasonably be expected. Attention is | and outwards to the platform level, w they are bolted to 
also being paid to the cultivation of arrowroot and rice, i* circular girder, forming the bed of the crane, as shown in 
branches of agriculture that may prove equally remu- | Figs. 4 and 6. 
nerative. - vt td < oe of tie bolts disposed around this bedplate, and 
| seeured to the cap of the large cylinder below (see Fig. 6), 
SoMETHING LIKE ADVERTISING.— Perhaps no firm of | serves to steady the structure secure it against vibration 
American manufacturers is so happy in its advertising re- | during the raising or lowering of heavy guns by the crane 
sources as the Ramapo Wheel and Foundry Company, of | and the pier head is well stiffened by a series of diagonal 
New York. Under the title of “Useful Information for | cast-iron struts, and a horizontal bracing. The estimated 
Reilway Men,” Mr. W. G. Hamilton, the leading power of | cost of the pier, the erection of which is to be commenced 
the company, circulated a technical pocket-book a few | forthwith, is about 10,0002. 
months since, containing some 400 pages of elosely-printed 
memoranda, which comprises the contents of the various 
English and American professional note books, besides a 


Tax Docks at ALEXANDRIA.— Mr. M'‘Clean, presi- 
large quantity of original matter. The first number of a | dent of the Institution of Civil Engineers, Mr. y; 
well-printed serial, entitled “The Wheel, the Axle, and the | Mr. George Elliot, and Mr. Kennard, jun., are away on @ 
Rail,” for gratuitous circulation, is the latest advertising | visit to Alexandrie. Important harbour works, to which we 














effort of this enterprising and successful firm. have referred in previous numbers, are to be 
Z . poten is to be hoped that the visit in question may 

Our Exports.—The Board of Trade returns for November | hasten the commencement of the works. The sooner © 5 
show a falling off of 736,246/. in the declared value of our | and Oriental Company, as well as the periales, 
exportations, or about 3 per cent., from those of the corre- | are deeply interested in the improvement of the port. 
sponding month of last year, and 6 per cent. from those of P odie 
1866, reduction is almost entirely owing toa diminu-| Swepish Misgrat ProrgrtTy—An im t hm 
tion of 638,632/. in the total amount of our cotton shipments. | auction is for Wednesday, F Ath, 
The woollen trade has been in a better condition, and the | 30,000 acres of arable forest and agent Sweden, 
shipments show an increased value of 24 per cent. in yarns | near Gottenburg. There are furnaces, forges, saw-mills 
and 6 per cent in finished goods. consignments of ma- on the estate; and it is probable that many English capi- 
chinery likewise show an increase of about 16 per cent., but | talists will send agents to view it, potion mn S ——_ 
the revival in the iron trade has not made progress, » falling | there in time, the last steamers for the winter ha omen 
off being shown of 6 per cent. There has also been a decrease of | for Sweden on Friday last. Letter of intetasine 3 
23 per cent. in coal. As regards importations, it a that tho ponperty ann he ehietoeon ete oung, 
the arrivals of cotton, owing to a large increase India, | 2, St. s-court, P » eee. a ond 
were 962,528 cwts., against 469,373 in November, 1868. Of| man-street, Turquand and Co. 16, T yard, 
wheat, they were 2,847,285 ewts. against 3,903,760. Mesers, Harding and Co., 8, Old Jewry 





flange, and the road- | and 


the pier head to a turntable 14 ft. in diameter, from which | ; 


| 
ss 
it 


i 
g 
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tL 
; 
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e 


any quality of iron 1 

in! ere with the one object he has in view. 
ever, the iron is very red-short (or liable 

of sulphur to crack in rolling), 
iron ( oe Bape ge pe 
service of the rail. wearing 
considerably in thickness, forming either the entire bead 
the rail, or only a portion more 
the iron is not red-short, the pi 
into rails at the 


w after a few months’ wear. ; 

“ So much for the durability of the ordinary American rail. 
Now as regards its safety. Just as the pres of sulphur 
in iron renders the red-short, as previously explained, 
ae causes the iron to become 

t is, therefore, of great importance, 


oo ste aed ealdebe 

ittle : 

— i a ee gph ew ble rail from such inferior 
hard, i 


in orm: 


of rails than America. 


uired that a wei 
from e height of 10 ft., when half such a 
breakage of the rail in any climate. I 
to the method adopted in 
























































































THE SAFETY OF STEAMSHIPS 
A comagsrospent, “ An Engineer,” writing to the Times 
has hit the nail on the head, in « far as the clearance of 
water shipped by steamers in heavy weather is concerned 
He proposes to lift the water from any part of the hold by 
means of steam jets, supplied from the beiler. It is astonieh- 
g that thos suaple application bar net been before made. 
in th f the Giffard injector, when feeding into a boiler 
under a premare of 100 tb. per inch, the water must be foreed 
« rgy sufficient t it to a height of at least 
but in the case of a steamship, with water in her hold 
ar lifted 20 ft. only, a steam would lift 
between forty and fifty times its own weight of water. Thus, 
u ase of a'stearm vessel having boilers capable of evapo- 
reting 1000 eubie feet of water per hour the steam taken 
trem them and employed in jets would hft at least 1000 tons 
f water per hour from the held. The same amount of steam 
eyed to work centrifugal pumping engines would, of 
do very mach more, but the steam jet system has the 
inge of great simplicity. Arrangements should be 
made for applying Wt in all it would, almost 
beyond question, have aaved the London and the Hibernia 
The following * the principal portion of the letter under 
n nddreased to the Times 
the eteamships London and Hibernia we had from 
1000 horse power of boilers all in good order, and 
nty of coals. In other words, we had from 600 to 1000 
ready and willing to work, al) thoroughly under 
enty of food, and vet no harness for them 
r them to do and nothing to do it with 
k vunt Rumford who «aid the boiler was 
' team engine, and truly here the spirit was 
flesh was weak 
the best mode of utilivtng all this power of work ? 
te f economy of fuel, it is a question of 
therefore, while the arrangements for 
to eject the water should be effective 
mple, ready of application, and certain 
and letached from the « 
ov to e that the engines of the Hibernia could 
rked without a fly-wheel). If we are to have this 
ok about us for something simpler than pumps 
ntrilugal pumps or reciprocating pumps. Al) these 
wchinery and take up much room, and may not be 
en wanted. What we should have is a direct ap- 
f the steam, either in the form of Savery’s engine 
» of the many ways« in which the steam jet is applied 
feeding boilers, and so forth; and by this 
machinery is needed, and the whole power of the 
ers could be instantaneously applied. 
is a well-known application of the steam jet for 
steamers, but which would equally well 
It is simply an annular jet of steam rounda 
which creates a vacuum and discharges the 
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ait ter 

sx-mnch pipe 
ashes through the pipe 

Fax ‘pparatus requires about five horse power of steam 

a they would raise 1000 gallons of water 

nut They are siroply six-inch pipes, stan ling verti 

rd take u They 

» placed all round the side of the vessel by carrying 

pe ty them, or they can be placed in any part ot 


them, and 


pho more room than a stove pipe 


was 1000 b 
before 


20 


f there 
etors 


ower of boiler, you could 
l but 


ree | 


OO) « the whole 
. 


power was utilised 

20,000 gallons, or about 120 eubic 
be raised per minute. By employing 
power 1200 cubic yards of water would be ejected 


were only 


f water would 


There continues to be a consider- 
k in revenue of the Government rail 
The total revenue from Ist of January, 1868, to 15th 

was 437,207/., or a weekly average of 10,7121. 
09761. during a corresponding period of last year. The 
average returns of the Melbourne and Hobson's Bay 
iy's lines since the beginning of last year have been 
against 21451. in 1867. 


as Rattways 


vemment the 


UL riLsaaTion oF Sewaer.—~A fine sample of wheat was 
long since sent to the Metrupolitan Board of Works, 
information that it was part of a crop taken from 

¥ sewaged and to which no addi- 
land had received, in 
per acre and had 
crops during that year, seventy- 


The 


se Wage 


year bets 
app . 
4000 tons of 
if) 


heavi the 
manure had beer 


sot wes than 
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na of grass per acre 
Howsts's Te_ascorre.—-The late Mr. Charles Howell, 
had in his observatory a fine equatorial telese pe 
! {6} in. apertare, 100 in. focal length, 
nd mght ascension carcles I 
ter clockwork moti & It 
on a massive tron pillar for a fixed 
carefully tested by competent astro- 
rf separating the closest double stars 
f by auction on Wednesday, 13th 
ean time be inspected on application 
Pavilion-buildings, Brighton 
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ei Rares ayy Tykes — Messrs. William Bird and Co., 

r monthly circular speak as fol] the relative use 
steel for tyres and ra here and on the Continent. They 
“Compared with forvign railway specifications for 
6000, and 8000 tons of railx, and 4000 to 8000 and 
19.000 Bessemer steel wagon tyres on a Hine. our home re- 
mt a few t at a time (Bessemer steel rails in 
500 tons of wrought iron are 
Northern 
f the 
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ENGI 
SHEFFIELD v. ESSEN 


Lx « letter which appeared im the Times of Tuesday last, 
Dr. Percy describes the method of casting ingots adopted at 


the well-known steel works of Messrs. Firth and Sons, of | 


Sheffield. After king of the BR men ene omy 
by Krupp at the International Ex j 1867, 
| and stating that they were produced by pouring the contents 
| of some hundreds of crucibles into a common e. from 
| which the steel is afterwards run into the ingot mould, Dr. 
| Perey anys: ar 
| 4 { nave gent antistnation in informing you that similar 
ingots of east steel are now produced in our own Sheffield, 
and precisely in the same manner as at Essen. I have had 
ocular demonstration of the fact on the occasion of a recent 
| visit to the well-known stee] works of Messrs Firth and Sons, 
| in that town, in company with several officers of the Royal 
Artillery. I subjoim an account of what I there witnessed : 
| The easting house was rectangular, and along three sides 
were 106 furnaces, with two emaller in each, the ingot mould 
being in the middie. Each crucible contained about 50 Ib. of 
| molten steel. At a given signal the pouring of the metal 
commenced, and im sixteen minutes the ingot mould had 
received the contents of the 212 crucibles. There was n 
bustle, no chattering, no confusion. The men—200 
number—knew their drill and did their duty without a hitch 
The ingot weighed 86 ewt., and was designed for the stee 
tube of an Armstrong gun. It will be observed that the 
receptacle employed by Krupp for receiving the steel from 
the erucibles in the first instance was dispensed with, but 
that is only a point of minor detail. The Messrs. Firth have 
cast 9-ton and 16-t A 9-ton ingot is required for 
the 23-ton Armstror The steel tubes are bored out of 
solid ingots, and this is one cause of the costliness of our 
modern ordnance. If larger ingots of steel should be re 
quired, they can be made at the same establishment. Th« 
enormous ingots of Krupp are to be regarded as tours d: 
fi and were specially intended as such. There will be no 
necessity henceforth to have recourse to foreign stee] makers 
for large shafts and other large articles of crucible-cast steel 
and, indeed, if I am correctly informed, the importation of 
articles of this kind has of late much declined. 

I may add that, in expectation of orders from the Govern- 
ment, the Mesers Firth expended about 32,0007. in the erec- 
tion of two 25-ton Nasmyth hammers, reheating furnaces on 

principle, and other appliances. The anvil block of 
each hatamer is cast iron, cast in one piece, and weighs 164 
tons. The length of stroke was 9ft.6in. These -facts may 
possibly be of use to the ministers responsible to Parliament 
for our great military and naval manufacturing establish- 
ments, and prove to them that our steel makers, at least, are 
prepared to meet all the requirements of the nation. So, 
joubtless, will all our manufacturers be equally prepared. 
They have done so in the matter of armour plates, and never 
did the War Office and the Admiralty act more wisely than 
of those plates open to publie 


in 
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Siemens’ 


in throwing the manufacture 
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Pinssury aNp Scurmwark Parxs.—These parks will be 

mpleted during the ens pring, and will shortly after 
be available for the use of the public. The area of Finsbury 
Park is 116 acres, and of Southwark 63 acres; at a cost re- 
spectively of 56,8067. and 55,1607. 

Harsovre Works at Carsarvon.—tThe first stone of the 
proposed additional harbour works at Carnarvon has been 
laid by the Mayor. The improvement of the present harbour 
is also contemplated. The estimated cost of the portion of 
the plan now about to be earried out is 24,0001., which wi 
be obtained from the Publie Works Loan Commis 
The estimated cost of the entire works is 50,000/. 


i] 
soners 

E.ecrnoryere OnvyamMents.—The galleries of Greck 
Roman sculpture in the Louvre have been largely increased 
and embellished of late, and amongst the ornaments in 
troduced are a number bas-reliefs, round and 
allegorical figures, covered with a coating of metal, the work 
of M. Cossinus. The effect of these electrotype bronzes is 


and 


of bosses, 


extremely rich, while the cost is trivial compared with real | 


bronzes 


Rovwp tue Worip.—A reviewer of Mr. Dilke’s new 
book, “ Greater Britain,” says of hie journey vid America, 
the Pacific, and India, “This expeditious journey quite 
round the globe is the Grand Tour of the nineteenth century 
It ought to become as fashionable, among young English- 
men of leisure and fortune, at the present day, as the tour of 
France, the Low Countries, South Germany, and Italy used 
to be esteemed a hundred years ago. By the aid of steam on 
and water, it may now be actually performed in about the 
and probably at the same cost, as the old-fashioned 
Grand Tour of polite visitation to all the courts and picture 
galleries of Continental Europe. 


land 


same time 


4 Lndgate-hill clockmaker has 
fitted up in the front of his shop three indicators—viz.. a 
clock, perpetual calendar, and wind dial. The clock oecu 

one window, and the “ perpetual calendar” another his 
consists of three dials, showing the month, the day of the 


Postic Ispreators.- 


month, and day of week, and ts so constructed that the long | 
day in February of | 


and short months, and even the 
Leap Year are correctly indicated. The machine takes four 
years to make a revolution. The days of the 
month and week are ahered by clockwork exactly at mid- 
night, when the levers shift the hands to their proper points, 
and on the first of every month the several hands of the 
three dials are moved at the same instant. For the informa- 
tion of iuose interested in the state of the weather, there is 
placed i a third window a “ wind dial,” fitted with a sensi- 


extra 


complete 


tively adjusted pointer, which indicates on the compass the | 
: | 


direction of the wind, and shows with rapidity and accuracy 
the slightest variation 
lark 


ies | 


The three dials are illuminated after | 
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} NOTES FROM THE NORTH. 
Giascow, Wednesday. 

Clyde Shipbuilding for December.—This branch of the 
Clyde industries is still in a very healthy state, and promises 
te continue so for some time to come, ing the past 
month vigorous efforts were made to get forward a large 
number ot vessels for launching before the New Year holi 
days. The launches for December gave a total tonnage of 
nearly 22,000 tons, which is amongst the largest on record 

| for one month. 
| Glasgow Pig-Iron Market.—There is no indication at 
present of the price of pig iron falling away from the im- 
proved rates noted last week. On Thursday last there was 
eertainly « slight downward tendency, but on Monday, the 
first market day after the holidays, the prices were improved 
Yesterday the market was firm, and business was done at 
54s. 5d. to 54s. 6d. cash, and 548. 74d. one month; and to- 
day the quotations are 54s. 6d. to 54s. 7d. cash, and 54s. 8id 
to 54s. Od. one month. Coltmess No. 1 and Gartsherrie No. 
} are both quoted at 60s. 
Board of Trade Inquiry regarding the Wreck of the 
| Hibernia.—This inquiry commenced to-day in this city be 
fore two of the justices of the peace. The nautical assessors 
present were Mr. Galloway, shipwreck surveyor to the 
| Board of Trade, and Captain Harris; and Mr. C. Dowd was 
present as the solicitor acting on behalf of the Board ot 
| Trade. The inquiry will be continued to-morrow, if né 
| even longer, and ultimately a great amount of valuab 
evidence will be given, as amongst the witnesses there are 
Mr. Alexander Stephen, shipbuilder, Glasgow; Mr. H. k 
tobson, managing partner of the Finniestone Steamship 
and Engineering Company; and Mr. Greer, the local sur- 
| veyor for the Board of Trade. 

The and Mid-Calder Railway.— The M 

} and Mid-Calder branch of the Caledoman Railway betwe: 
Holytown Junction and Mid-Calder, was opened for goods 
traflic on Friday last. It is uncertain when the line will be 
opened for passenger traflice, but the event is anxiously 

awaited 

New Mineral Fields in Lanarkshire.—In the parish of 
Carnwath, in the Upper Ward of Lanarkshire, Mr. Ronald 
Johnstone has just reached a very valuable seam of gas con! 
after three years’ sinking, on the property of Lawhead, Tar 
brax, belonging to Mr. Souter Robertson. The seam is said 
to be about 2ft. thick, and in connexion with it there are 
about 6in. of superior blackband ironstone. Mr. Johnstone 
has also, in sinking, passed through a fine seam of house- 
hold coal, about 5 ft. thick, and known as the Wilsontown 

| main coal. In consequence of the importance of the new 
colliery, an oil work has been started on the same estate by 
Mr. bernie. 

Clyde Trust.—At the usual monthly meeting of this 
Trust, held yesterday, a letter was read from Mr. James 
Deas, accepting the appointment of resident engineer to the 
Trust, expressing his high sense of the honour done him by 
his election to the office, and saying he hoped, by the faith- 
ful, devoted, and energetic discharge of the duties, to merit 
their confidence and secure their support. It was announced 

| that the revenue for the half-year ending 31st December, 

| 1868, was 74,2077. 9s., or an increase of nearly 20001. on that 

| of the corresponding period of 1867, which was also very 
large. The subject of appointing a consulting engineer to 
the Trust oceupied the attention of the meeting for some 
tirae, and it was agreed that the consideration of the ques- 
tion, with the probable salary to be paid, and relative points, 
should be remitted to the committee of management, and in 
the event of the committee reporting favou rably, that the 

| Trust should at next meeting proceed to the election. 

Engineer for Gareel Park Docks nock.—The 
Greenock Harbour Trustees, at their meeting yesterday 
approved of a recommendation from a committee that Mr. 
hinipple should be appointed to the post of engineer of the 
docks which it is intended to construct on the grounds of 
Garvel Park. (Jt may be remembered that Mr. Kinipple’s 
plan received a premium from the Greenock Harbour Trust ; 

| it was also illustrated and described in the last volume of 

Exotveerine.) The only other application which the 

Trustees considered was one from Mr. Meik, a gentleman 

who has lately superintended some extensive works on the 
| Wear 

Royal Society of Edinburgh —The third ordinary meeting 
of this society was held on Monday night, Professor Lyon 

| Playfair, M.P., presiding. The chairman announced the 
death of Principal James D. Forbes, formerly Professor of 

| Natural Philosophy in the University of Edinburgh, and 
| moved that the sueiety should pass a vote of condolence with 
| his widow, and express sympathy with his bereaved family 

| The motion was agreed to, and Professor Fleeming Jenkin 

} then delivered an address on “Cable Testing,” and illus- 
trated it by nomerous experiments. 
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| Lowpow Gas.--On and after January Ist, 1870, the price 
| of gas within the metropolitan district is not to exceed 3s. $d 
per 1000 ft., and the gas is to have an illuminating power of 
not less than sixteen candles. 
| Sarcrpay Hatr Hotmay.—Mr. Redgrave, the factory 
inspector, has given notice that the cessation, on Saturday 
afternoon, of all labour in factories, workshops, and other 
establishments where manual labour is employed, will now 
| be enforced. 

Tames Emeaxnxment—Sovuru Sipg.—The embankment 
works on the south side of the river are progressing satisfac- 
torily considering the weather. The approximate eost of the 
| whole of the works thus far, including 13,0007. for the ma- 
| teflals upon the ground, is 223,000. With respect to the em- 
| bankment on the north side, the planting of the trees by the 
side of the footway is in progress; twenty-five pits are pre- 
| pared and partly planted. The trees are arriving upon the 
ground for the remainder, as also are the iron gratings for 
{ covering the pits. 
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PASSENGER LOCOMOTIVE. 

Ws publish, on page 24, engravings of a passenger, four- 
wheel coupled, locomotive built for the Great Southern and 
Western Railway of jIreland at the Company's works at 
Inchicore, Dublin, from the designs of Mr. A. M‘Donnell, 
tte locomotive superintendent of the line. This engine, 
although possessing no striking peculiarities, is yet well 
worthy of attention as a good example of a passenger locomo- 
tive for the 6ft.3 in. ga The engine is simple in con- 
struction, and amp surfaces are provided for all 
working parte; whilst advantage has been taken of the 
width of the gauge to 6Btain’@ good large firebox. The 
guide-bars, pisten-rods, axles, axle box guides, and axle 


boxes are of steel. The ‘principal dimensions of the engine 
are as follows: 
Boiler. 
ft. in. 
Diameter of barrel inside smallest plat: 1 0 
Length of barrel v eco 9 7 
Length of firebox easing ... ae 6 1 
Length of inside firebox at bottom L 6 
Width = és 3 1 
Height at front ond 5 4) 
at back 4 %} 


1. o 
(All dimensions of inside firebox are inside dimensions.) 


Thickness of barrel and firebox casing 


plates tee eve eos 0 Ob 
Thickness of smokebox tube plate ont U UF 
Number of tubes, 174 
Length of tubes between tube-plat 9 10} 
Diameter outside 4 owl 0 2 
Heating Surface sq. ft. 
Tubes (outside) ° 807.7 
Firebox ... 95.45 
Total 993.15 
Firegrate area oe0 eee ee 17.6 
Wheels and Axl ft. in 
Diameter of driving wheel ... ons 6 6 
trailing od ose oes 6 0 
- leading ,, ees * t 0 
Distance between centres of leading 
and driving wheels eee peg 7 0 
Distance between centres of driving l 
trailing wheels 7 9 
Total wheel base " 14 9 
Cylinders. 
Diameter ... éae 1 4 
Stroke eo ose Ses on 1 1 
Distance apart from centre to centre ... 2 6 
Distance apart of frames 4 7 
We ight of Eenain 
hiaply tons. cwt. qr. 
On leading wheels oo ose 9 656 O 
driving : w 40 
, trailing , on . 9 17 0 
Tota 2 #6 O 
la Working Order : tons. ewt. qr. 
On leading wheels 1 6 0 
, driving =m S.@ 
» trailing =. 3m 
Total 32 6U7~CO 
Mr. M‘Donnell, we may mention, is now building for 
his line two double-bogie engines on Mr. Fairlie’s plan, 
these engines having boilers and general details similar to 
those of the locomotive we illustrate. 


MerropotitaN Ratitway Trarric.—The number of pas- 

sengers carried on the Metropolitan, the Metropolitan Dis- 

the St. John’s-wood, and the Hammersmith and City 

lines during the Christmas holidays, from the 24th to the 

0th of December, inclusive, was 500,072, including 153,251 
passengers on Boxing-day, the 26th ult. 


trict 


Tur Errvect or Coty on Try.—It is stated in a recent 
number of the Comptes Rendus, that according to Herr 
Fritsche, tin exposed at St. Petersburgh lest winter toa 
temperature of 40° below zero was converted into a semi- 
crystalline mass containing cavities like basalt. In masses 
of tin weighing from 55 lb. to 66 Ib. these eavities in some 
cases had a volume amounting to nearly 24 cubic inches. 
According to M. Dumas, facts of this kind are not new in 
Russia; for instance, in one ease the pipes of a church 
organ were so altered by the cold as to be no longer sonorous. 

Sovrn Starrorpsutre Inon.—At the preliminary meet- 
ing of ironmasters held at Birmingham, on Thursday week, 
i upanimously resolved to adhere to the old seale of 
prices for all descriptions of finished iron. It was mentioned 
that the demand for finished iron has fallen off of late. Prices 
are anything but firm, consequently the trade will not be in 
a position to entertain any movement for an advance in the 
workmen’s wages. 


t was 


New Station at Waternoo Jcnction.—The new station 
at Waterloo Junction, for interchange of traffic between the 
South-Eastern and South-Western railways, has been opened, 
and the use of the Blackfriars Station discontinued. There 
is communication between the platforms—Waterloo and 
Waterloo Junetion—by a continuous covered way. The 
general bodking-office and the waiting-rooms are in the arches 
under the lite. The station has two platforms, one on the 
north side, 530 ft. long, and one between the lines, 440 ft. 
long, and each 18 ft. wide. ‘The two platforms have each a 
covered length, extending to the edges, of about 200ft. The 
roofs are flat, and covered with zine. ‘The water, falling on 


the roof of the middle platform, dips to a central gutter, from 
which i is taken down the hillow of the cast-iron columns 
that support the roof, and earried off to the drains. 








THE WESTMINSTER BRIDGE TERMINUS, 

Tur Metropolitan Distriet Railway Company, not 
having yet acquired possession of the property owned by 
the Board of Control upon the Thames Embankment, are 
prevented for the present from completing the whole length 
of the station at Westminster-bridge, which now forms 
the terminus of the-limeyas the last 50 or 60 ft. of the 
platforms will extend into the Board. of Control. land, 


The works at this point, therefore, are completed only so 


and regular stregnisof traffic which has been called inte} 


far a8 are ry for the accommodation of the 
existence by the oftning of the line, and for: 
supply of the condensing tanks of: the engines 
and of the carriages with gas. ‘There being 
the end of the station fOr the transfer of 

engines to the departure line, it was necessary to 
a double crossing in the covered way at the entrance of the 
station, so that the trains can be entered alternately on the 
up and down line, and ‘the locomotives be always brought 
te the head of the outgoing trains, : 

A wooden tank 32 ft. long and 11 ft. wide, with @ 
capacity of 12,000 gallons, has been ‘erected on thé 
surface level at the side of the station for filling the engine 
tanks. It is fed from the street water service, and supplies 
astand pipe on each platform by which the condensing 
tanks of the engines are filled every journey. The waste 
water from these taukedisy after flowing imto the engine pita 
in the station, lifted for a height of about 25 ft. by one of 
the temporary pimping engines on the works, and dis- 
charged into the giver. When the line is continued along 
the Embankment, and Westminster-bridge ceases to be a 
terminal station, the drainage, which will then be only a 
very small proportion of what it is at present, will either be 
led back to Victoria-street, or allowed to accumulate in the 
barrel drain beneath the railway, to be discharged at low 
water, the average level of which is 1 ft. below the drain 
invert. 

A gasholder, 10 ft. in diameter, and with a capacity of 
1100 cubic feet, has been built by the side of the sta+ 
tion on the street level, to supply the carriages. Five tee 
headed standards, with a length of india-rubber tubing to 
each, are laid in connexion with) the mains in the @ft 
space. These standards aré spaced 42 ft. apart, so that 
access to the reservoirs of the carriages can be insured 
under all circumstances. ‘Two 6 ih, stand pipes are placed 
in a well adjacent to'the holder, and through them the gas 
passes on its way to the lower level. y serve as cham- 
bers for the reception of the impurities of the gas, which 
are deposited at the bottom of the pipes. The whole of this 
work, as well as the condensing tanks and water columns, 
is only temporary, and will berremoved when the exten- 
sion is continued. This will probably be pushed forward in 
all haste, as it will, besides being the ¢heapeést and most 
easily constructed length upon thé while line, convey a 
vastly increased traffic to the gréat failway centre at 
Black friars-bridge. 


if 
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Correr.—The standard of copper at Redruth has again 
advanced 11. 18s. per ton, being now 1011, Ss. In the year 
just concluded 116,912 tons of copper ore were raised in 
Cornwall, which produced 7653 tons 12 ewt. of fine copper, 
and realised 600,3501. ; this is a falling off, compared with 
1867, of 2854 tons of eopper ore, 374 tous: 12 ewt. of metal, 
and 37,381. 

Tue Breiner over tan Hoocuty.—At the recent meet+ 
ing of the East Indian Railway shareholders, the chairman 
observed that “ there wae once a source of ¢ontention in the 
company, but that had beem removed. The directors had 
lent no favourable ear to constructing a railway bridge from 
Howrah across the Hooghly to Caleutta, and after consider- 
able correspondence the Government had made up their 
minds to be content with such a bridge over the Hooghly as 
would accommodate the ordinary trailie ftom one side of the 
river to the other, so that they might now take a last fare- 
well of the Hooghly-bridge question.” 





”~ Tur New Steerer ty tae Crty.—The new street now 
in course of formation will extend frém the termination 
of the northern embankment at ee wile to 
the Mansion House, and the total’ length will be 
3450 ft. and ite width 70ft. As thé Tite taken by the 
street passes through some of the ld  Oity burial- 
grounds, it became n to : for 
the removal and re<dnterment of the ‘teffins and humar 
remains. A contract has been entered ite’ to temodve ‘the 


remains and re-inter thera im the Great Northern Cemetery 
for the sum of 9501. The claims for a ired were 
2,526,6827. 198. 1d., which were settled rf 71. Wa, 


being at the rate of 3,000,000/., nearl 
352,4001. per acre for the 5} acres oceupied 


mile, and to 
the street. 


A Worrny Tricmvreate—On dit, that the two 
inventions the world Ba# ever seen are to be utilised in 
the execution of the vaetest undertaking the world has 
ever conceived. The mature Heaton and the infant Frank- 
lin have taken our good friend the 
then, can doubt that with sach # yy of gen 
Channel bridge will bé @ failure 9 Heaton 
alone, can stcel of @ sufficient tensile strength be produced to 
resist the enormous #@teain to which the bridge will be sub- 
jected ; and the Franklin engine is the only prime mover by 
which the requisite seve Seube procured during the eree- 
tion of the same. We hope in an early number to be able 
to substantiate this rumour, 
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THE HEATON “STEEL” PROCESS. 
Tux following letter from Dr. Percy on the pre- 
sence of phosphorus in the so-calied “ steel” produced 
by the ee rocess in the Times of 
yesterday. It will be seen that Dr. Perey fully cor- 
roborates our own statements on the subject. The 
letter is as follows :— 
To the Biitor of the Times. 
| Sir,—As my name has appeared in the Cit 
to-day in reference to Mr. & 





it is to the 
¥ competent ob- 
metall seems to have been 


accepted than that much 
produces a decided 

ny f ; 
I am, Sir, your obedient Servant, 
6. Joun Percy. 


y - - ornare nentp ame tenaenv nena aarrete 

se WATER FOR GAS METERS. 
MM the gasworks at Rheims, has 
recently investigated the action of various substances em- 
ployed to prevent the freezing of water in gas meters. Asa 
reault of these investigations he recommends the use of 
ine, whiely, he states, has given the best practical re- 
* Glycerine is not subject to fermentation, and does not 
we id underthe influence of cold, whilst when dis- 
water it prevents the freezing of the latter. To be 
uality the glycerine should have a density not 
t , and should not redden litmus paper or, in 
words; should “be free from any admixture of acids 
ich’ would act on the parts of the ae 7 order 
the glycerine may be thoroughly mixed with the water, 
: of the latter should be raised to not less 
than front’ 77* to 86°. The proportion of glycerine which 
M. Co#e tecomrmmends should be mixed with the water varies 
from 60 to 32 per cent., according to the capacity of the 
metet, “a greater’ proportion of glycerine being used in the 

case Of small meters than in the larger ones. 
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Lienrsind is December.—Two deaths by lightning 
have’ from South Wales and Monmouthshire 
within the last fortnig ht. 

Domus Stovr anv Inise Wuisxy.--The total ‘ship- 
Dublin amounted, last year, to 921,928 


wee 








of whisky were 2292 butts and pun- 
. 1565 casks, and 2901 quarter casks. 
16,858 tons of wheat were shipped, as against 8208 tons in 
1967 and 6624 tons in 1866. The maports of wheat were, 
however, sevenfold greater than the exports. 
STSEV-MAKING on THE Continunt.—Abroad, whero ‘the 
smaller difference in cost between stee} and iron more readily 
‘the use of tho ‘former ee ore sae 
' of ‘the steol trade is far more marked than 
“Inthe Rhenish ‘many new works have been 
started; amd contracts for both Bessemer and crucible steel 
rails-are ‘keenly contended for, the English tenders having 
been: of late uniformly “unsuccessful against Krupp 
and “eS PT es + 


other who compete without 
the disadvantege of high royalty. Austria has taken # great 
and 
i 
yey 


duction in France has increased from 1856 
ised, to about 36,000 tons in the past year. 
bes re Saber 


start, 

tons, 

. Cuntrverton oe Corton wy New Sovrm Waxes.—In 
twodhousand acres of land are now planted 


jgugér-eane, and the culture of cotton has been there 
tauch“nore euccessful than in New South Wales; it has not, 
however, been that the climate or soil of New South 
Walésie unsuited for the production of cotton, but hitherto 
the attetapts to ‘establish cotton-growing in that colony 
have sbeen almostiexclusively made by a large company, 
whereas i ‘Queengland numerous small farmers have, mn 
spite of , disappointments, successfully cultivated 
cottam, chiefly on the, members of their own families 
for the requimte labour. 


Tue Trape or Htts.—A marked increase was observed 
ommerce of » The openi rail- 











It; of 

2 Ht iat year to and 

made for still further shipments in 
has been made to the ap 

form of a steam elevator, by which 


ansported in an hour 

om the quay o the different floors of the warchouse. 
The new western dock is not now expected to be opened 
for business before May or June, 1869. ‘The total tonnage 
upon which doek dues were received in the year ending De- 
cember 29, 1868, was 1,450,353 tons, as compared with 
1,350,202 tons in the year ending December 29, 1867, show- 





ing an increase of 120,161 tons. 
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THE LysTITUTION oF CrviL Enoineers,—Tuesday, January 12, 
t8p.«. Discussion on Mr. 8. P. Bidder, Jun.’s, Paper on“ Me- 
chanical Appliances for Getting Coal.” 

CIVIL. AND MECHANICAL ENGtnEgERS’ Socretry.— Wednesday 13 
atSp.m. Paper on “Greenock Docks.” By J. B. Walton, Assoc 
Inet, C.E 
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THE LAST LABOUR OF HERCULES. 

Tue attainment by an ironclad frigate, at her deep- 
load draught, of a speed of 14.7 knots, or over 
17 miles, per hour; and the development of 8528 in- 
dicated horse power by a pair of marine engines 
weighing with their boilers, water, &c., complete, but 
1095 tous, are facts, as affecting our naval supremacy, 
the importance of which it is impossible to overrate. 
The results obtained during the trial of the Hercules 
on Friday last (the full details of which we give on 
another page) are such as must give the most un- 
qualified satisfaction, not only to her designer, Mr. E. J. 
teed, and Messrs. Penn, the builders of her engines, 
but also to the nation at large. We have in the Hercules 
an armour-clad frigate, which whilst but 325 ft. long, 
59 ft. beam, and having but about $600 tous displace- 
ment, possesses greater powers both of attack and de- 
fence than any other vessel in the British navy, com- 
bined with remarkable handiness and a speed greater 
than has been attained by any ironclad whatever in 
full fighting trim. It is not our intention to enter 
here into any minute description of the Hercules ; 
but we may, nevertheless, state a few facts 
coucerning her. Her armour consists of belt of 
plating, extending from 5 ft. below the water line 
to 9{t. above it, this belt being surmounted by 
the central battery, whilst at the stem and stern 
are the armour-clad batteries in which the fore and aft 
guns are placed. At the water line the armour con- 
sists of 9 in. plates, backed by 40in. of teak, whilst 
above this belt the thickness of the plates is reduced 
to 8in. and 6in. The ends of the central battery are 
protected by 6in. plates. The armament comprises 
eight 18 ton guns, throwing S00 lb. shot, placed in the 
central battery ; a 12 ton gun, throwing 250 lb. shot, 
mounted under the forecastle behind armour-clad 
ports; a similar gun, mounted in the captain’s cabin, 
in an armour-clad stern battery ; and four 6} ton guns, 
throwing 115 1b. shot, placed on the upper deck, and 
fought through unarmoured ports. Of the eight 18 
ton guns, four can be fought through the ordinary 
side ports, the sills of which are 11 ft. above the 
water line, whilst the other four can be fought 
from ports at the angles of the central battery, 
and can be fired within 15° of the centre line of the 
vessel. The 12 ton guns can be fired directly in the 
line of the keel, the one forward, and the other aft, 
whilst they have each aiso a considerable lateral range. 
sesides possessing a most powerful armament the 
Hercules has been so constructed that she may be 
used for ramming purposes, and for such a method of 
attack her great handiness and high speed peculiarly 
fit her. 

The engines of the Hercules have been already fully 
described in our pages (vide page 481 of our fourth 
volume) and we need, therefore, merely give here a 
few of their principal dimensions. They are of the 
trunk pattern, which Messrs. Penn bave now adopted 
for so many years with striking success. They have 
cylinders 127 in. and trunks 47 in. in diameter, the 
effective area of each piston being thus equal to that 
of a circle 117.98 in. in diameter. The stroke of the 
pistons is 4 ft. 6 in. The engines ave fitted with 


surface coudensers exposing 20,768 square feet of 








> soled te 
ir of centrifugal pumps arra’ so that can 
made to deans tov tho ioe, and pod my Oy me 
livering 120 tons of water per minute. The circu- 
lating pumps are driven by a pair of independent 
“"Bieam is supplied by eight boilers, hating. fort 

Steam is supp eig ilers, hay 0 
furnaces, the firegrate Be being 907 ps. feet, 
and the total heating surface 23,100 square feet, of 
which 19,792 square feet are tube surface. The boilers 
are fitted with eight superleaters, containing in all 
3908 square feet of surface. The pro is a two- 
bladed Griffiths’ screw, 23 ft. 6 in. in diameter, with a 
piteh of 24 ft. 

So much for the vessel and her machinery; and now 
for her performance. During her trial at es Bay, 
on Friday last, the Hercules made six runs over the 
measured mile under full steam, and four runs with 
half boiler power, the results being the attainment of 
the mean speed of 14.691 knots under the former, and 
12.122 knots under the latter circumstances. The 
draught of the vessel was 23 ft. forward, and 26 ft, 
5 in. aft.; her displacement was 8680 tons; and her 
immersed midship section was 1315 square feet; 
whilst the indicated power developed by her engines 
was no less than $528.75 horse power under full 
steam, and 4044.91 horse power when half the boilers 
were worked. Calculating from these data the co- 
efficients according to the usual formule, we get: 

Full Boiler Half Boiler 


Power. Power. 
Speed* x mid sec._ 183 578 
Ind. H. P. 
Speed? x diep.# 157 186 
ind. H.P. 


It is difficult to compare the constants of the 
Hercules at her full speed with those of other ships, 
for no other ironclad has yet steamed so fast at deep 
load draught, and, as is well known, the increased 
speed obtained under such circumstances must be 
accompanied by a reduction of the constants. The 
half-power runs seem to show clearly that, for a short 
ship, her form is very good, as her half-power con- 
stauts are higher than the Bellerophon’s. The re- 
spective half-power constants are as follows : 


Hercules. Bellerophon. 
(at load draught) 
678 643 
186 171 


the speed of the Bellerophon being then 12.154 knots, 
or almost exactly that of the Hercules under similar 
circumstances. The full-power constants of the 
Hercules fall below those of the Bellerophon, which 
vessel gave, on different oceasions, when tried at load 
draught, the following constants: 518 and 163; 534 
and 167; and 530 and 166. Considering, however, 
that, as we have already mentioned, the constants fall 
with an increase of speed—and especially at very bigh 
speeds—the Hercules has given very good results, as 
the Bellerophon constants just given were obtained 
with speeds of 14.171 knots, 13.874 knots, and 14.023 
knots respectively, whilst the speed of the Hercules 
was, as we have seen, 14.691 knots. Altogether, we 
consider, Mr. Reed has just cause to congratulate 
himself on having produced in the Hercules a most 
efficient addition to the British navy. 

Of the machinery of the Hercules, and of its per- 
formance, it is impossible for us to speak too highly. 
As specimens of excellent design, combined with the 
very best workmanship which even Messrs. Penn can 
produce—and their workmanship is certainly uasur- 
passed, and in but very few cases equalled—the 
engines of the Hercules stand unrivalled, whilst the 
power developed by them by very far exceeds that 
ever obtained on shipboard from any engines, under 
any circumstances whatever. Mr. Penn has long 
taken the lead in the adoption of high speeds of piston, 
and the suécess he has obtained has decisively shown 
the advantages of such speeds, when accompanied, as 
they should be, by first-class workmanship. During 
the full-power trials on Friday last, the engines of the 
Hercules attained a maximum speed of 72 revolutions, 
or 648 ft. of piston per minute, whilst the average 
speed was 71.51 revolutions, corresponding to 
643.59 ft. of piston per minute. What would have 
been thought a few years ago—and what does 
Mr. Isherwood think now—of such speeds as 
these? What also do Mr. Isherwood and the 
French marine engineers think of the development of 
8528.75 horse power by engines weighing, with their 
boilers, water, and 5 op se s 
weight amounts to but about 24 cwt. per indicated 
horse power—a weight which is wonderfully small 
under any ciccumstances, and particularly so when the 
size of the engines is considered, such lone engines 


condensing water being supplied by a| bei 


but 1095 tons? This} method 





rege eps eth ante erg ry 

the | cus! necessary 

"4 “linking up.” : 
We have already given the areas of the heating 

surfaces, firegrate surface, &c., but it will be interest- 

ing to give here the proportions of these surfaces to 


the power developed. ey are as follows :— 
a j ra ” Per rT; meg A ; 
See a aioe, 
Superheater,, ... ‘ous OAT oe 
Condensing ,, ..- = AS 


ane . 
In our former account of the engines of the Hercules, 
we stated that they were intended to be worked at a 
speed of 65 revolutions per minute, and were ex- 

, when working at that speed, with steam cut 
off at one-third the stroke, to develop six times their 
nominal power, or 7200 horse er. On the trial, 
as we have said, a power of 8208.75 horse power, or 
7.1 times the nominal, was obtained, a result which 
we should think must satisfy even Messrs, Penn. 


THE CELESTIAL EMPIRE. 

Ir is not many years since we treated the Chinese to 
their first view of a steamship, and the Americans are 
now working a monthly line of steamers from California 
to Shanghai and Hong Kong, across the Pacific, this 
being one of the two lines of transpacificsteamers started 
since 1865. Whatever we may think of the Chinese, 
they number more than one-third of the whole popula- 
tion of the globe, their empire embraces five million 
square miles, they possess as fine a soil, as congenial 
a climate, as d a system of rivers, and as great 
mineral wealth as any other country in the world. 
Their language may be barbarous, and their ps om 
most objectionable, but the same may be said of other 
nations with which we are dealing with —_ 
Within a few months we shall be within thirty-five 
days’ communication with China, to say nothing of 
what has been done, and will yet be done, by the tele- 

raph. At present we can reach that country only 

y a journey of two months. It is true the new and 
quicker route lies across the American continent, and 
that the actual direct distance is much greater that 
way than by the Black and Caspian seas and through 
Asia. Yet the Americans are likely to command a 
vast amount of Chinese commerce, and they will un- 

uestionably work their way among the celestials, and 
dive a trade with them beyond anything before known. 
Unless English influence is established in China we 
shall be cut out from one of the finest and most pro- 
mising markets in the world. It requires but courage, 
energy, for’ ce, and patience to secure a trade in 
China beyond anything we have yet secured in India. 
The Chinese are industrious and quick-witted, and 
are not nearly so averse to change of custom as many 
are dis to imagine. If Englishmen, or people of 
any other nation, go among them with the pretensions 
of superiority they may make but little impression, 
but if they approach them in a conciliatory spirit, 
and fer the purposes of trade alone, carefully avoiding 
all religious, political, and social obtrusion, there is no 
question but that the Chinese will become large 
customers. Is there no firm with the proper spirit, 
resources, and perseverance to introduce steam engines 
and agricultural machinery into China? We have 
already seen a Chinese newspaper, the Flying Dragon, 
printed in London. Cannot the force of English 
example be communicated, not merely to Pekin and 
Canton, but to the vast country behind those capitals ? 


IRON ARCHITECTURE. 

So long as 1783, an ironfounder at Norwich, 
Mr. Robert some, the grandfather of the well known 
Mr. Frederick Ransome, patented the application of cast 
iron sheets of various devices for covering the roofs of 
houses, the sheets to vg in design to accord with the 
satase 6 ee i bn elven fp cnc 

n this patent is the 
iance of iron to building pu in nF pom 
Ney oy eo es 
3 * ro 
West Middlesex Waterworks, soomend peevote vi for 
an important invention under the title 
of flooring i 
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sands of warehouses and| whole stroke of the piston. Taking the effective 
the material can hardly | pressure on the piston as 50 ib. per square inch, the 
m Messrs. | total work done will im this case equal 200 «30x 2= 
‘ f he African | 12,000 foot pounds, and the steam used will be 
Badger was erecting, | 200x(24+2)=5200 cubic inches. Of this total 
id his own risk, the first | quantity 200x24=4800 cubie inches will have 
ed States: the year foliow- | done their work in the cylinder, whilst the re- 
tters were introduced by Mr. A.| maining 400 eubic inches, or py of the whole, will 
and these speedily finding | have been wasted in filling up the clearance. At a 
yoved iron standards, in | total pressure of 45 lb. per square inch, steam has a 
standards were found | volume 572 times as great as that of the water from 
ight of the | which it was produced, and the 5200 cubic inches of 
vart, and gradually | steam just mentioned would thus correspond to 
storey to storey, | 9.09 cubic inches of water, of which ¥,, or .7 cubic 
facades were | inches, would have to be evaporated to supply steam 

earance space, 
Let us now suppose the same engine to be worked 
with a ten-fold expansion, and let the initial pressure 
team be increased, so that the mean pressure 
piston throughout the stroke may be the same 
The pressure which it is necessary to em- 
ler that this may be the case, may be readily 
1 as follows: The hyperbolic logarithm of 
“4 i of expansion added to | and multiplied by 
t 150 iros ‘minal ‘pressure, gives, as is well known, the 
of them of three. four pressure throughout the stroke; but the termi- 


ntages of some of the | pressure is equal to the initial pressure divided by 


" ¢ 
same mater il nd > ratio ol expausion, and it therefore follows that 1! 





United States iron | the hyperbolic logarithm of the ratio be added to l, 
, | the sum divided by the ratio, the quotient will be 
\u pressure expressed as a fraction of the initial 
In the [present case the expansion is to 
and we, therefore, have hyperbolic loga- 
2.303, which added to 1 and divided by 
.3303 as the proportion, which the mean 
to the initial pressur expressed by 
have supposed that the mean effective 
is to be, as before, 30 lb. per square inch, or 
er square inch total pressure, and the initial 
will, therefore, be in the present instance 
03 = 136.2 Ib. per square in h total pressure. 
1 1 ten-I id expansion the final pre ssure 
»2 Ib. per square inch, or less than that of t 
here; and the cyl nder will at the end of 


IN STEAM CYLINDERS. | stroke con 


tain 5200 eubic inches of steam at that 
100 cubic inches being, as before, lost in 
clearance space. but at a total pressure of 
square inch steam has a volume about 
at as the water from which it was 

the 5200 cubie inches of steam would 
evaporation of 2.9 eubie ine es of 

as before, ~,th, or 0.22 cubic inch 
£00 cubic inches of steam contained 


» space. 


lo Clearance auring 

ed to evaporat 

pressure ol t5 

last ment ed 
the same cause woul 
» to evaporate V.22 cubic 
a total pressure oi 136.2 |b. 
» inch—a loss only about one-third of the 
We might of course multiply examples, 
we think, said sufficient to show that the 

ioned by clearance is decreased by al 


the degree ol expansion. 


Ine Frescn Arctic Exrepitioy.—Prince Napoleon has 
t a subseription of 10,000f. (4007) to M. Gustave Lambert 


wards the expenses of the proposed French expedition to 
Wigs rth P 

; at , ‘ouaa ul 
nh any engine 


0 SlMpily | 


loss to be 


» the total quantity of Russia AND THE Pacrric Ratuway.—lIt is stated that the 
ressure of that | ar of Russia has sent engineer to imspect the Pacific Rail- 
i, with a view to gain « xperience in the e 


| 
. matment ‘ 
ree of expansi . , , nstruction of a 
: road from St. Petersburgh to Chinese Tartary. 
‘oportiona - 


constant, 1! liows that tl Tur Merat Trape.—The Lombard Exchange and News- 
' 

expansion d the less, - | room, a capacious and well-arranged establishment, with all 
emploved to do a certain | the convent ne *s of a commercial club, was opened on Fri lay 
3 EB F eh e | t. It has already more than 1000 subscribers, including 
ui be the actual loss by , loadin , : r “ 
: 2¢ leading firms, and the metal trade held chang 
se there in the afternoon, in lieu of the Royal Exchange—an 
+ . oor +} ' . ‘ , 
t Citarivy Dy an CX- | alteration they propose to continue. 

, consider the case of an 


and of Tus “Times’’ on tue Pactric Rattways.—The comple- 
pemeeai m of the Pacific Railway, which is to be accomplished by 
| ‘ ‘ ~ . 

the July next, and which through an extent of over 1000 miles 

oO i il bring new regions into the fall tide of 

icity swept 


ing civilisation, and 

» same time, perhaps, revolutionise many of the existing 
a& very use il | relations of the Eastern and Western hemispheres, car n 

will be «¢ qual to e | to present openings su *h as will be the commencement 


rth ’ the evlinder. PF hanges that must materially influence the destinies of futur 
: ‘ 


r 


pS | renerations. Perhaps among its minor , a 
at & pressure of oU b. above the} * F 5 nor and transitory con 


bast we | sequences will be the furnishing of the materials that during 
al pressure of 45 lb., to be ad-| h 


| the next few years will have to be cultivated in preparation 


of this cylinder throughout the | for the panic to fall duc in 1876. 
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SUBMARINE BLASTING. 
Tue east river entrance of the New York Harbour is ob- 
structed by the presence of sunken rocks, which render 
the navigation of deep draft vessels a matter of consider- 
able difficulty, and of no little danger. Sixteen years ago the 
obstructions were partially reduced by blasting, but the 
process, which consisted of lowering charges of gunpowder 
upon the rocks, and igniting them by a battery through 


connecting wires, served only to remove such salient 
points as presented themselves to the action of the powder 

The improvement of this portion of the harbour has 
lately again oecupied the attention of the United States 


Government, which has appropriated 17 ,000/. to this object. 

Preparations are now being made for the removal of one 
of the principal obstacles known as Hell Gate, and special 
illing the sunken rocks 
introduction of the charge. The principal part of 


iron Casing 


apparatus has been designed for dr 





in form a de- 
pressed semi-spheroid, 7 ft. in diameter. It has three solid 
toes which its stability on the rock is 
Rising from the upper part of the casing is a 
conical wrought-iron frame, supporting the upper end of 


the machine is a water-tight 


steel feet or by 


ured, 


the drill shaft by means of two parallel roda entering into 
sockets in a cast ring at the top of the frame. The drill 


ar passing up through the centre of the top is furnished 
t the bottom with a bit, one and half inches diameter, 
having imbedded in its face nineteen diamonds, and ro 
tating at the rate of from 300 to 500 revolations per 
minute, advancing at the rate of from one to one and half 
hes in the same time. 
The feed is caused by a differential gearing which 
teadily operates to advance the drill into the rock, the 


debris bemg washed away by the water forced into contact 
with the bit through a small rubber hose, The water-tight 
machine contains a pair of engines working 

right angles to each other, with a horizontal stroke. As 

masthe hole is completly drilled, and also when the 
lrill shaft is withdrawn from the rock, information of this 
is given by a magnetic bell which is acted upon by a double 
wire cord insulated from the water and passing down one of 
the parallel rods or tubes upon which the crosshead is fixed. 

This drill weighs nearly five tons. It will be worked 
from a wrecking tug with a derrick by means of steam 


hamber of the 





yplied from the boiler of the tug. To prevent this steam 
being condensed in its passage through the water to the 

zine it is conveyed in a hose surrounded by another 

rough which the exhausted steam passes. 

The k which is to be drilled in the Hell Gate is that 

own as the bastard granite, and is much softer than 


ver the Quincy or Maine granite, on which the crill has 


satisfactorily tested. After a number of holes are 
rilled over a certain space, a diver will descend and 
charge them with cartridges of nitro-glycerine, which will 
be exploded in the usual manner. The fragments wil] be 
raised by automatic grapnels 


SOUTH AFRICAN TIMBER. 
Tue Cape of Good Hope possesses several varieties of trees 
considerable value for industrial purposes, especially 
adapted to resist the influences of the climate in which they 
grow, and many more which are valuable for their beauty 
when polished. Of the former a yellow wood, light and 
pithy, cross grained, and, when eut into planks given to 
warping, is largely used for the naves of the heavy wagons 
country. It is durable, holds the spokes firmly, 
| does not split. For spokes, the red and white pear 
woods answer well, being close grained, tough, and not 
liable to split. Felloes are made from the milk wood, close 
grained, hard, and wiry. Poles and shafts are of white iron 
wood, compact in grain, very strong and tough though 
Sneeze wood, a tough and highly resinous timber, 
| adapted for piles, and is extremely durable in water 


‘ 


ot the 


an 


heavy. 
' we 

damp aol) 
praine 
hese are employed for building purposes, and are very re- 
liable timbers. 

The black and red stink woods are dark and handsome, 
and are used for wagon bodies, or polished, for furniture. 
Black iron wood and black bast, the latter a light grey wood 
marked with jet black streaks, are also essentially cabinet- 
roak ers’ w The thorny Mimosa produces the African 


| 
mls. 


gum of commerce, and supplies excellent fuel. “ Wait-a-bit,” 
the formidable growth, which bears its claw-shaped thorns in 
double rows along each branch, the points being turned in 
opposite directions, rarely attains thx size of a tree, but the 
wood is dark and handsome, taking « high polish. Among 


the minor ornamental timbers of South Africa are the Umtati, 
under-bush, lemon wood, wolves-thorn, clip-else, Kaffir plum, 
sugar bush, assegai, and the aromatic Umtamboti. 


Tut Ivptan Forgsrs.—It is intended to send to India 
annually a certain number of young men, trained and 
educated for ultimate employment in the higher branches of 
the Department for the Conservation and Management of 
the Forests under the Government of India. Fight young 
men will be selected in February next to go to India at the 
end of 1871. The salary will be at first 300/. a year, and 
the salaries of the appoimtments in the three Presidencies 
range between that sum and 19001, a year. Promotions will 
depend upon efficiency, and the occurrence of vacancies in 
the higher grades. Applicants must be British subjects 
above 17 and under 25 years of age. Detailed information 


as to these appointments may be had on open 
to the Under-Secretary of State for India, Inc 
Westminster. 


ia Office, 


H.M.8. HERCULES. 

We subjoin the detailed particalars of the load draught 
trial of H.M.S. Hercules, which took place at Stokes Bay 
on Friday last, the Ist inst. Our comments on the results 
obtained, which were most excellent in every respect, will 
be found on another page, : 


Trial of H.M.S. Heveules, Jan. 1, 1869. 


Vessel : ft. in. 
Length one ond o ost ook 325 0 
Breadth ody sam rats ne ne ” 0 
Draught forward 23 0 

PR aft... dine bee 26 6 
T 5234 tons 


onnage 96 oo pes 
Displacement ane ee ni 8680 ,, 
Midship section one «+ 1315 agqr. ft. 
State of masts, yards, Me, .., ine complete. 
600 tons, includ- 

ing 70 tons of 


trial coal. 


Quantity of coals on board... os 9 


l 


Armament evo vee Complete. 
Quantity of stores ... ood «+. Six months’. 
Engines : 


Trunk engines by Messrs J. Penn and Son. 








Olina and olive woods are hard and close | 
1, and taking a high polish are very ornamental. | 








Number of cylinders Two 

Diameter of cylinders 127 in. 
iad of trunks - 47 in. 

Effective diameter of cylinders 118 in. 


Stroke on ose 4 ft. Gin. 

Nominal horse power 1200 H.P. 

Load on safety valves er ae 50 Ib. per sq. in. 

Temperature of steam in superheater from 305° to 310°. 

Griffiths’ varying piteh from 
20 ft. Gin. to 26 ft. Bin. 


ove 


. Description 


nM 

= J Diameter ats ar one 23 ft. 6 in. 
£.4 Pitch ees ons one 24 ft. 

£ po aS ith 7 in. at root of blade, 


1 ft. 3in.at periphery of do. 
: 1 ft. 114 in. 
Full power. Half power. 
29.5 Ib. 21.87 Ib. 


Immersion of upper edge 


Pressure of steam in boilers ... 


Vacuum in con- § forward ... 27.08 in. 28.5 in. 
densers ¢ aft ... “ 28 in. 
Number of revo- § Maximum 72.00 58.62 
lutions ¢ Mean ... 71.51 55.29 
Mean pressure in cylinders 20.0 Ib. 12.268 Ib. 
Indicated horse power 8528.75 4044.91 


14.691 knots. 
5 hrs, 25 min. 


Speed of vessel ... 12,122 knots 
Time under way toe ese 
Time at full speed without 
StOPPING ... vee ave 
Weather barometer ... 
ve Force ... 
Wind { Direction 
State of sea 


1 hr. 55 min. 
30.20 in. 
2toA4 
S.W. 
Smooth 








Engines stopped from time of moving telegraph... 19 sec. 
+ ‘startedahead ,, ,, from astern 14 sec. 
i + astern ,, telegraph 16 see. 
Temperatures, ¥c 
When On jy In In Fore Stoke- | In After 
“os L Ungine- | , Stoke- 
taken. Deck. room. hole. «| eat 
deg. deg deg. | deg. 
Commence- jStarb. 74) (Fore part 70 120 
ment of il Mid. 73}4 Middle, 99 | 100 
Trial | Port. 44| After part, 85 87 
Completion iStarb. 70) f Fore part, 70 140 
of 5 Mid. 71)< Middle, 99 116 
Trial. {Port. 96) ( After part, 91 71 
tevolu- e 
No. of tions of Observed 4 peed Ist Mean 2d Mean 
Runs. Engines| Time. Tier Speeds. | Speeds. 
per min. ; 
knots. | knots. | knots. 
. 71.51 347 15.859 , 
€ ; “0.93 | 429 | 13.383 | 14621 | 14 699 
5 3 71.31 3.43 16.143 aan 14.690 
ro -9 pm . 617 > 
os H 72.00 4.35 13.091 14.764 14.690 
= a 71.78 3.39 16.438 14.624 14.694 
~ 6 71.53 4.41 12.811 Pix 
7151 Mean. True Mean Speed. 14.691 
58.42 27 4.48 a 
5 : 55 1 sai naib 12.394 | 19.192 
Ei 3 | S400 | 440 | 12807 | ON | 12.058 
~ 4 53.23 5.19 12.285 | 12-074 | 
= 65.29 Mean. | True Mean Speed.) 12.122 


under Full Power.—Helm to starboard.— 
Angle of rudder, 40 deg.; turns of wheel, 4. Half circle 
rade in 1 min. 50 sec.; full ditto, 4.min. Men at the wheel, 
16. Helm to port.—Angle of rudder, 38 deg.; turns of 
wheel, 4. Half circle made in 1 min. 50 sec.; full ditto 
4 min. Men at the wheel, 16. The diameter of the circle’ 
made in each instance was estimated at not more than twice 
and a half the ship’s length. 

Cireles under Half Boiler Power.—NHelm to starboard,— 
Angle of rudder, 40 deg,; turns of wheel, 4. Half cirele 
madein 2 min. 21 sec.: full ditto, 4 min. 36 sec. Men at the 
wheel, 16. Helm to port.-—Angle of rudder, 39 deg.; turns 
of wheel, 4. Half circle made in 2 min. 40 see.: full ditto, 
4 min. 50 sec. Men at the wheel, 16. 

Amongst the gentlemen present at the trial were: Rear- 
Admiral G. G. Wellesley, C.B.; Captain Rich, H.MLS. 
Asia, and commanding the Portamouth Steam Reserve ; 


Circles made 


spector of Machinery George Murdock ; and Mr. Barnaby, 


Assistant-Constractor of the Navy. Penn were re- 
presented by Mr. B. B. Knight and Mr. Henry Anderson, 
their indoor and outdoor managers. 








the State Assembly for the constrac- 
tion of a saspension bridge across the Hudson river, 42 
miles above New York City, appears likely to be acted upon, 
and the designs and calculations for the structure are now 
almost completed. The wtal length of the bridge, inclad- 
ing approaches, will be 2499 ft, the length between towers, 
1665 ft.; the clear span‘ 1600 ft. ; the height of the towers, 
280 ft. ;. distance from platform to water level, 150 ft One 
of the towers will be in 30 ft. of water, the other will be a 
land pier. The bridge will be carried by twenty cables 
disposed im four systems; each cable will be 14in. in 
diameter, formed of steel strands, disposed as in Mr. 
Roebling’s bridge at Cincinnati; these, combined, will re- 
quire 70,302 miles of steel wire for their manufacture. 
There will be 58,084 cubic yards of masonry in the towers. 

There will be a road platform as well as a railroad track, 
which latter is calculated to a working load of 2400 tons. 
The platforms of the bridge would be filled by 32 passenger 
cars, or 58 locomotives, and 18,000 people, whilst the work- 
ing strength allows for the crowding of 84,560 people and 
60 locomotives upon the platforms at one time. 

The bridge, which is estimated to cost about 500,000/., 
will connect the mining districts of Pennsylvania with the 
New England States, and effect a saving of four shillings 
a ton on the four millions of tons of coal, now consumed 
annually in New England. At present about a million of 
tons are carried every year down the Hudson to the depéts 
along the coast, By means of a short branch made to the 
bridge the Erie Railway will be enabled to obtain a station 
in New York, and be saved the expense and inconvenience 
of transferring goodg and passengers by ferry to their 
terminal station in Jersey City. 

Pending the completion of the bridge, a ferry will be 
established at the point of crossing, for the transfer of the 
traffic, as the railway will be completed up to the east and 
west banks of the Hudson long before the permanent con~- 
nexion can be made. 


THE CO 
Tae Bill passed in 


Tite Orweit Worxs.— Messrs. Ransomes and Sims have 
just issued a circular in which they state that the name of 
Mr. Head—who has been for some years their partner—is 
now added to that of the firm, the title of which will in 
future be “ Ransomes, Sims, and Head.” Mr. Head has 
been long known as an energetic member of the firm. They 
further state that Mr. James Edward Ransomes has also be- 
come one of their partners. Messrs. Ransome have arranged 
to transfer their business in the manufacture of railway 
plant to Messrs. Ransomes and Rapier, who are preparing a 
new factory, at Ipswich, for carrying out that branch. 
When this factory is completed the whole of the Orwell 
Works will be devoted exclusively to the manufacture of 
agricultural machinery. 





Brieacaine or Woov-putr ror Parer.—M. Orioli, a 
French chemist, says, in the Revue hebdomadaire de Chimie, 
that the chloride of lime, if the dose is the least in excess, 
has a tendency to give a yellow tinge to the pulp; that all 
energetic acids, without exception, tend to give a reddish 
colour to the paper when exposed for a long time to the 
effects of the sun or of moisture, and that the least trace 
of iron is sufficient ina very short time to blacken the 


pulp. He says he has succeeded in avoiding all these 
ineonvéniences by the use of the following mixture :—For 


a hundred-weight of wood-pulp, he employs 400 grammes 
(four-fifths of a pound) of oxalic acid, which has the double 
advantage of bleaching the colouring matter already oxidised, 
and of neutralising the alkaline principles which favour 


such oxidation; he adds to the oxalic acid one pound, or a 
little more, of sulphate of alumina, ge deprived of 
iron, The principal agent in this mode of bleaching is 


the oxalie acid, the power of which over vegetable colouring 
matters is well-known; the alum has no bleaching power 
of its own, but it forms with the colouring matter of the 
wood an almost colourless lake, which has the effect of 
increasing the brilliancy of the pulp. 





Lrez Insvrance.—No class of men have better reason 
than engineers for insuring their lives. «| a new system 
devised by Dr. Farr, and adopted by the British Imperial 
Insurance Company of Manchester and London, an insurant 
can, at any time, after having paid his first premium, even 
when the policy is only one year old, draw out, either as a 
loan or as a surrender policy, rather less than one-half of 
the whole amount of the premiums that have been paid, As 
each policy has a current realisable value it becomes a 
security as readily negotiable as a bank note, and can at any 
time be conv into cash. The only form of investment 
allowed by the company is Government security. Righty 
per cent. of the premiums is invested in the funds, at com- 
pound interest, to provide for the policies; the remaining 20 


cent. being set apart for ex The insurance pre- 
ae being thus invested in Government funds, the 
risk necessarily attendant upon doubtful security is avoided. 


Even to persons of settled and certain means loss of all 
eee 
i premiums punct , down to death, under pai 





Mr. Steil, Admiralty Inspector of Machinery; Chief In- 
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LIkTS AND DROPS 


Is breweries, distilleries, and other manufactories, the pro- 
tucts of which are stored and delivered in casks, the trans- 


CASK 


port 
t nother, forms an important item in the total work t 
performed. To @ certain extent the transportation of the 
casks, their arrangement in the cellars or stores, &c., must 
be effected by manual labour ; but the amount of such labour 
necessary, will depend greatly upon the construction of the 


eask raising and lowering apparatus employed, and upon its 


arrangement with regard to the course which the casks have 
to take in their progress through the establishment. In 
brewenes it but Aw happens hs 
through any great height, at all events at a single lift, and 
the lifting and lowering apparatus which it is desirable to 
employ differs considerably from that which could be most 
profitably used in the case of warehouses, &e., where the 
lifted to the various floors, and sometimes 
r 80ft. In such instances it is generally 
ift them by eranes in the ordi- 
there are other methods 
In a number of 
part umber of 


goods have to be 
of 70 ft 
the casks, and 
but where the lifts are low 


to berg hte 
best to sling 
pary way 
results 


taking 


ceeding which give better 
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nd raising and lowering of these casks from one floor | 
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TH 


nce, have been employed with advantage ; but they 
are open to the objection of requiring the casks to be arranged 
on, and removed from, the platform by manual labour, whilst 
aman or boy is of course necessary to regulate the move- 
ments of the apparatus. The expense of the hydraulic lifts, 
also, is an objection to their use in small establishments. 
For raising casks rapidly through a moderate height, and 
with the smallest amount of accessory manual labour, we 
believe that no apparatus yet proposed gives better resuits 
than that designed more than four and twenty years ago by 
Mr. Kobert Davison, the well-known brewery engineer, and 
which, though sinee applied by him in a number of instances, 
is far from being so well known as it should be. It is for 
this reason that we now give, on the present page, engrav- 
ings of one of Mr. Davison’s cask-raising machines, and from 
our illustrations it will be seen that it conmsts of an arrange- 
ment of endless chains provided with “carriages,” which 
earry the casks up an inclined plane. The first machine of 
this kind was erected at Messrs. Hoare’s brewery, in 1844, 
whilst the second was put up at Messrs. Ind, Coope, and Co.'s, 
at Romford, and the third at Messrs. Traman’s. ‘The machines 
at Messrs. Hoare’s and Messrs. Truman's are still at work, 
and we believe, though we are not sure, that that at Romford 
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The particular machine represented in our illustration is 
one constructed from the designs of Mr. Davison, for Messrs. 
Allsopp’s new brewery at Burton-on-Trent, and it is arranged 
for a vertical lift of 9 ft. Sin. from the cellar to the floor of 
the racking room. It consists of a cast-iron frame supported 
by suitable columns, this frame carrying the bearings for the 
upper and lower tumbler shafts, as shown in the side eleva- 
tion. These shafts are situated at a distance apart of 
12 ft. 6 in. from centre to centre, and they each carry a pair 
of hexagonal chain wheels or tumblers, these tumblers 
measuring 1 ft. llin. across the sides. The chains, which 
travel from one pair of tumblers to the other at an angle of 
45°, are composed of links 1 ft. 3in. long, these links being 
single and double alternately. The single links are 2 in. b 
fin., and the double links each 2in. by 4% in. The single 
links are thickened to 1}in., and the double links to §im. 
where the connecting pins pass through them, these pins 
being 1 in. in diameter, and being secured by being rivetted 
into a slight countersink at each end, as shown in the enlarged 
section of the joint. 

The chains are placed at a distance apart transversely of 
4 ft. 8} in. from centre to centre, and they carry at intervals 
the carriages on which the casks to be raised are received. 
In the particular machine we are describing, the chains are 




















Jan. 8, 1869.) 


ENGINEERING. 


nv 
© 








CASK DROP AT MESSRS. ALLSOPP’S BREWERY, BURTON-ON-TRENT. 
CONSTRUCTED FROM THE DESIGNS OF MR. ROBERT DAVISON. 
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provided with four of these carriages. Each carriage consists 
of a pair of flat transverse bars, each 3in. by 14 tm., rounded 
down at the ends to form pins, which pass through the links 
of the « of the joint pins elsewhere 
used) and carry amall rollers, which run upon the inclined 
side frames of the machine lo the bars are 
attached a pair of bent bars, forming, as shown in the vertical 
ior crutches on which the cask is carried. 
The driving gear is fitted to the upper end of the machine 
fast and loose belt 
inion 74 in. in diameter, 

llin. in diameter, on 
fhe pimion has 15 and the spur 
Nothing could be more simple or more 
admirably adapted for its purpose than this machine. A 
eask to be raised is simply rolled along the tramway on the 
lower floor to the foot of the machine, where it is caught by 
the arms of one of the carriages, carried up to the upper 
floor, and delivered on to the tramway there, all without the 
exertion of any hand labour, with the exception of that | 
necessary to roll the cask to the machine and remove it when 
raised 

To Mr. Davison is also due the credit of having devised the | 
most simple and effective arrangement of cask lowering ap- | 


hains (serving in place 
transverse 
section, hort 


It consists of a shaft carrying a pair « 
pulleys 4 ft. in diameter, and also a | 
which gears into a spur wheel 2 ft 
the upper tumbler shaft. 
wheel 63 teeth. 





paratus which has yet been introduced. Mr. Davison’s 
cask-drop was devised by him as long ago as 1831, in which 
year he erected the first arrangement of this kind at Messrs. 
Truman’s brewery. Although, however, the invention is 
now such an old one it is well worthy of description here, 
and the more so as, though applicable in a great number of 
situations, it is comparatively unknown except amongst 
brewers and brewery engineers. We therefore annex an 
engraving of a cask drop of this kind, which we shall pro- 
ceed to deseribe. 

The particular apparatus illustrated was like the lifting 
apparatus, of which we have already given particulars, 
designed by Mr. Davison for Messrs. Allsopp’s new brewery. 
It consists of a kind of frame or wall plate made of cast 
iron § in. thick, fixed in a recess in the wall of the building, 
the frame being fitted with grooved guides, in which the 
frame of the moving platform works foaty. The shape of 
the wall plate is shown in the sectional plan, Fig. 3, from 
which it will be seen that it is of box section, so that between 
it and the wall a space 3 ft. 1 in. by 7 in. is left, in which the 
counte: weight works. The platform, which measures 
3 ft. Qin. by 3 ft.. is made of 210 — fixed to a 
wrought-iron frame, this frame being carried by a pair of 
ehains, which are wound round » chain-drum, supported by 
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The brake lever is then raised, and 
platform allowed 2 descend until it arrives at the 
when the cask strikes against a steel spring 
in Fig. 2. This spring, which is made of spring 
wide by ;, in. thi 
the and throws the 
line of rails laid to receive it. pla 
of its load is raised again by the action of the counterbalance 
preg Bhs pen np another cask, By the aid of 
this kind casks can be lowered very — oa 
machi 


ra 
oon uired to attend to the e. The 
1 is of very p and simple construction. 


THE TRANSPORT OF PETROLEUM. 
Tae Government of Belgium have recently issued some 


stringent tions for controlling the trans of petro- 
reemygere and other hydvouasoen oils on The detth ont 
eanals of that country. By these lations it is 

that boats charged with these materals shall only stop at 
such points as shall be determined by the local authorities, or 
by the agents appointed by the police, by whom the naviga- 
tion of the canals traversed is control Any unnecessary 
stoppage of the boats during the voyage is forbidden. It is 
also enacted that the boats shall Pn sa their cargoes im- 
mediately upon their arrival at their destination ; that they 
shall, during their voyage, keep as clear as possible of any 
other boats which they may meet, and also of rivers on the 
banks of which there are habitations. No light nor fire is 
to be allowed on board the boats laden with the materials 
mentioned, and they are to be as far as possible uncovered, 
and without cabins or other closed parts in which explosive 
gas could accumulate. In passing locks, the boats carrying 
petroleum, &c., are to have precedence of all others, with the 
exception of those laden with gunpowder, gun-cotton, or 
fulminates. 

We have no doubt that the regulations above noticed will, 
if stringently carried out, produce good results; and it is 
quite time that some similar restrictions should be placed 
upon the transport of liquid hydrocarbons and analogous 
materials in this country. The existing regulations for con- 
trolling the conveyance of such substances by railway are 
little, if any, better than useless, and the sooner they are en- 
tirely remodelled the better. 
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LONDON FIRES IN 1868. 

Tue following is an abstract of the annual report of 
Captain Shaw, to the Metropolitan Board of Works, giving 
an account of the fires in the metropolis during 1868 : 

The total number of calls received during the year has been 
1853. Of these 100 were false alarms, 90 proved to be only 
chimney alarms, and 1668 were fires, of which 235 resulted 
in serious damage, and 1433 in slight damage. The fires of 
1868 compared with those of 186/ show an inerease of 271, 
and compared with the average of the last ten years the 
inerease is 881. These lists do not include trifling mag oe 
by fires which were not sufficiently important to require the 
attendance of firemen, neither do they include the ordinary 
calls for chimney fires. The proportion of serious to slight 
losses in 1868, 235 to 1433, is unusually favourable. ‘There 
have been two deaths among the brigade, 231 eases of ordi- 
nary illness, and ¥7 injuries, making a total of 326 cases 
durmg the year. The strength of the brigade is now as 
follows: Forty-nine fire engine stations, 90 fire esca 
stations, two tloating statiuns, 47 telegraph lines, 71 miles of 
telegraph lines, two floating steam fire engines, 8 large land 
engines, 17 small ditto, 64 other ditto, 95 fire escapes, 373 
firergen. 

The number of watches kept up throughout the metropolis 
is at present 96 by day and 177 by night, making a total of 
273 in every 24 hours. The remaining men, except those 
sick, injured, or on leave, are available tor general work at 
fires, 


Lieut Rattways.—The Isle of Wight Railway Company 
have ziven notice of an intended application to the Board of 
irade for power to construct and work their Newport junetion 
line as a light railway. 





Seconp-nasp JougnaLism.—The venerable Mechanics’ 
Magazine, once conducted with much ability, is now the pro- 
perty of an ex-auctioneer, and a Liverpool coachmaker, who 
also own the paper called The Hagineer. The worn-out 
blocks of the last-named paper now appear, after a respect- 
ful interval of time, in the former; and it is thus only 
that the “ M. M.” is now able to give engravings at all. We 
illustrated Messrs. Kitson’s engme at the Paris Exhibition 
shortly aiter the opening. The Engineer followed in due 
course some months later; and only last week its cast-off 
wood are appeared eg * M. M.,” with the = ol 
ing among other j : “ The design of this engine leaves 
lishle to be dations, snd im point of finish the workmanship 
fully maintains of cylinders, ft. 4in.; stroke of cylinders, 
lft. 10 in.; the hign character long enjoyed by the firm. 
The following are the principal dimensions :— Diameter dis- 





tance between ceatres of cylinders, 2 ft. 5 in.” 
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AT MESSRS. ALLSOPP’S BREWERY, BURTON-ON-TRENT. 


CONSTRUCTED FROM THE DESIGNS OF MR. ROBERT DAVISON, ENGINEER, LONDON, 
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CASK LIFTS AND DROPS, 


Is brewer stilleries, and other manufactories, the pro- 
tucts of which are stored and delivered in casks, the trans- 
pert and raising and lowering of these casks from one floor 

another, forms an important item in the total work to be 


performed. To a certain extent the transportation of the 


casks, their arrangement in the cellars or stores, &c., must | 
be effected by manual labour; but the amount of such labour | 


necessary, will depend greatly upon the construction of the 
cask raising and lowering apparatus employed, and upon its 
arrangement with regard to the course which the casks have 
to take in their progress through the establishment. In 
breweries it but stem happens that casks have to be raised 
through any great height, at all events at a single lift, and 
the hfting and lowering apparatus which it is desirable to 
employ differs considerably from that which could be most 
profitably used in the case of warehouses, &c., where the 
goods have to be lifted to the various floors, and sometimes 
te heights of TO ft. or 8Oft. In such instances it is generally 
best to sling the casks, and lift them by cranes in the ordi- 
ory way. but where the lifts are low there are other methods 

i better results. In a number of 

capable of taking up a number of 





casks at once, have been employed with advantage ; but they 
are open to the objection of requiring the casks to be arranged 
on, and removed from, the platform by manual labour, whilst 
a manor boy is of course necessary to regulate the move- 
ments of the apparatus. The expense of the hydraulic lifts, 
also, is an objection to their use in small establishments. 
For raising casks rapidly through a moderate beige, and 
with the smallest amount of accessory manual labour, we 
believe that no apparatus yet proposed gives better results 
than that designed more than four and twenty years ago by 
Mr. Kobert Davison, the well-known brewery engineer, and 
which, though since applied by him in a number of instances, 
is far from being so well known as it should be. It is for 
this reason that we now give, on the present page, engrav- 
ings of one of Mr. Davison’s cask-raising machines, and from 
our ilustrations it wil] be seen that it conmsts of an arrange- 


| ment of endless chains se with “carriages,” which 


carry the casks up an inclined plane. The first machine of 
this kind was erected at Messrs. Hoare’s brewery, in 154, 
whilst the second was put up at Messrs. Ind, Coo; , and Co.'s, 
at Romford, and the third at Messrs. Truman’s. ‘The machines 
at Messrs. Hoare’s and Messrs. Truman’s are still at work, 
and we believe, though we are not sure, that that at Romford 
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The particular machine represented in our illustration is 
ene constructed from the designs of Mr. Davison, for Messrs. 
Allsopp’s new brewery at Burton-on-Trent, and it is arranged 
for a vertical lift of 9 ft. Sin. from the cellar to the floor of 
the racking room. It consists of a cast-iron frame supported 
by suitable columns, this frame carrying the bearings for the 
upper and lower tumbler shafts, as shown in the side eleva- 
tion. These shafts are situated at a distance apart of 
12 ft. 6 in. from centre to centre, and they each carry a pair 
of hexagonal chain wheels or tumblers, these tumblers 
measuring 1 ft. llin. across the sides. The chains, which 
travel from one pair of tumblers to the other at an angle of 
45°, are ——— of links 1 ft. 3in. long, these links being 
single and double alternately. The single links are 2 in. b 
fin., and the double links each 2in. by im. The single 
links are thickened to ljin., and the double links to § in. 
where the connecting pins pass through them, these pins 
being | in. in diameter, and being secured by being rivetted 
into a slight countersink at each end, as shown in the enlarged 
section of the joint. 

e chains are placed at a distance apart transversely of 
4 ft. 8} in. from centre to centre, and they carry at intervals 
the carriages on which the casks to be raised are received. 
In the particular machine we are describing, the chains are 
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CASK DROP AT MESSRS. ALLSOPP’S BREWERY, BURTON-ON-TRENT. 
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provided with four of these carriages. Each carriage consists 
of a pair of flat transverse bars, each 3 in. by 14 in.. rounded 
down at the ends to form pins, which pass through the links 


of the chains (serving in place of the jot pins elsewhere 





used) ar dearry small rollers, which run upon the inclined 
side frames of the machine To the transverse bars are 
attached a pair of bent bars, forming, as shown in the vertical 
section, horns or crutches on which the cask is carried. 

The driving gear is fitted to the upper end of the machine 
It consists of a shaft carrying a pair of fast and loose belt 
pulleys 4 ft. in diameter, and also « pinion 74 in. in diameter, 
which gears into a spur wheel 2ft. ll in. in diameter, on 


the upper tumbler shaft. 
wheel 63 teeth 


fhe pinion has 13 and the spur 
Nothing could be more simple or more 
admirably adapted for its purpose than this machine. A 
eask to be raised is simply rolled along the tramway on the 
lower floor to the foot of the machine, where it is caught by 
the arms of one of the carriages, carried up to the upper 
floor, and delivered on to the tramway there, all without the 


exertion of any hand labour, with the exception of that | 


necessary to roll the cask to the machine and remove it when 
raised. 

To Mr. Davison is also due the eredit of having devised the 
most simple and effective arrangement of cask lowering ap- 
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Mr. 


Davison’s 
cask-drop was devised by him as long ago as 1831, in which 
year he erected the first arrangement of this kind at Messrs. 


paratus which has yet been introduced. 


Truman’s brewery. Although, however, the invention is 
now such an old one it is well worthy of description here, 
and the more so as, though applicable in a great number of 
situations, it is comparatively unknown except amongst 
brewers and brewery engineers. We therefore annex an 
engraving of a cask drop of this kind, which we shall pro- 
ceed to describe. 

The particular apparatus illustrated was like the lifting 
apparatus, of which we have already given particulars, 
designed by Mr. Davison for Messrs. Allsopp’s new brewery. 
It consists of a kind of frame or wall plate made of cast 
iron } in. thick, fixed in a recess in the wall of the building, 
the frame being fitted with grooved guides, in which the 
frame of the moving platform works freely. The shape of 
the wall plate is shown in the sectional plan, Fig- 3, from 
which it will be seen that it is of box section, so that between 
it and the wall a space 3 ft. 1 in. by 7 in. is left, in which the 
counterbalance weight works. The platform, which measures 
3 ft. Min. by 3ft., is made of 21. planking fixed to a 
wrought-iron frame, this frame being carried by a pair of 
chains, which are wound round a chain-drum, supported by 
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THE TRANSPORT OF PETROLEUM. 


Tue Government of Belgium have recently issued some 
stringent aggre for controlling the of petro- 
leum, naphtha, and other hyd oils on the rivers and 
canals of that country. By these it is enacted 


that postin oe hese materials shall only stop at 
such points as shall be determined by the local authorities, or 
by the agents appointed by the police, by whom the naviga- 
tion of the canals traversed is cnnclied. 5 
stoppage of the boats during the voyage is forbidden. It is 
ate ehall i ge their i 


also enacted that the boats im- 
mediately upon their arrival at their destination ; that they 
shall, during their voyage, keep as clear as possible of any 


other boats which they may meet, and also of rivers on the 
banks of which there are habitations. No light nor fire is 
to be allowed on board the boats laden with the materials 
mentioned, and they are to be as far as possible uncovered, 
and without cabins or other closed parts in which explosive 
gas could accumulate. In passing locks, the boats carrying 
petroleum, &c., are to have precedence of all others, with the 
exception of those laden with gunpowder, gun-cotton, or 
fulminates. 

We have no doubt that the regulations above noticed will, 
if stringently carried out, produce good results; and it is 
quite time that some similar restrictions should be placed 
upon the transport of liquid hydrocarbons and analogous 
materials in this country. The existing regulations for con- 
trolling the conveyance of such substances by railway are 
little, if any, better than useless, and the sooner they are en- 
tirely remodelled the better. 


LONDON FIRES IN 1868. 

Tue following is an abstract of the annual report of 
Captain Shaw, to the Metropolitan Board of Works, giving 
an aceount of the fires in the metropolis during 1868 : 

The total number of calls ceiieal dealen the year has been 
1853. Of these 100 were false alarms, 90 proved to be only 
chimney alarms, and 1668 were fires, of which 235 resulted 
in serious damage, and 1433 in slight damage. The fires of 
1868 compared with those of 1867 show an increase of 271, 
and compared with the average of the last ten years the 
increase is 881. These lists do not include trifling damage 
by fires which were not sufficiently important to require the 
attendance of firemen, neither do they include the ordinary 
calls for chimney fires. The proportion of serious to slight 
losses in 1868, 235 to 1433, is unusually favourable. ‘There 
have been two deaths among the brigade, 231 cases of ordi- 
nary illness, and 97 injuries, making a total of 328 cases 
during the year. The strength of the brigade is now as 
follows: Forty-nine fire engine stations, 90 fire esca 
stations, two floating stations, 47 telegraph lines, 71 miles of 
telegraph lines, two floating steam fire engines, 8 large land 
engines, 17 smal! ditto, 64 other ditto, 98 fire escapes, 373 
firemen. 

The number of watches kept up throughout the metropolis 
is at present 96 hy day and 177 by night, making a total of 
278 im every 24 hours. The remaining men, except those 
sick, injured, or on leave, are available for general work at 
fires. 


Lient Rattways.—The Isie of Wight Railway Company 
have given notice of an intended application to the Board of 
rade for power to construct and work their Newport junction 
line as a hght railway. 





Sgecoxp-HAND JouRNALisu.—The venerable Mechanics’ 
Magazine, once conducted with much ability, is now the pro- 
perty of an ex-auctioneer, and a Liverpool coachmaker, who 
also own the paper called The Kagineer. The worn-out 
blocks of the last-named paper now appear, after a t= 
ful interval of time, in the former; and it is thus only 
that the “‘ M. M.” is now able to give engravings at all. We 
illustrated Messrs. Kitson’s engine at the Paris Exhibition 
shortly after the opening. The Engineer followed in due 
course some months later; and only last week its cast-off 
wood engravings appeared in the “ M. M.,” with the follow- 
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fully maintains of cylinders, 1 ft. 4in.; stroke of 
lft. 10im.; the high character long enjoyed by 
The following are the principal dimensions :— 
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CASK LIFTS AND DROPS 
reweries, distilleries, and other manufactories, the pro- 
tuets of which are stored and delivered in casks, the trans- 


port and raising and lowering of these casks from one floor | 
ther, forms an important item in the total work to be | 


performe To a certain extent the transportation of the 
casks, their arrangement in the cellars or stores, &c., must 
be effected by manual labour; but the amount of such labour 
necessary, will de pend greatly upon the construction of the 
eask raising and lowering apparatus employed, and upon its 
arrangement with regard to the course which the casks have 


to take in their progress through the establishment. In | 
breweries it but seldom happens that casks have to be raised | 


through any great height, at all events at a single lift, and 
the lifting and lowering apparatus which it is desirable to 
employ differs considerably from that which could be most 
profitably used im the case of warehouses, &c., where the 
goode have to be lifted to the various floors, and sometimes 
to heights of 70 ft. or 80 ft. In such instances it is generally 
beet to sling the casks, and lift them by cranes in the ordi- 
nary way: but where the lifte are low there are other methods 

wt rive better results. In a number of 


apable of taking up a number of 


| with the smallest amount of accessory manual la 
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AT MESSRS. ALLSOPP’S BREWERY, BURTON-ON-TRENT. 


CONSTRUCTED FROM THE DESIGNS OF MR. ROBERT DAVISON, ENGINEER, LONDON, 
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casks at once, have been employed with advantage ; but they 
are open to the objection of requiring the casks to be arranged 
on, and removed from, the platform by manual labour, whilst 
aman or boy is of course necessary to regulate the move- 
ments of the apparatus. The expense of the hydraulic lifts, 
also, is an objection to their use in small establishments. 
For raising casks rapidly through a moderate height, and 

our, we 
believe that no apparatus yet proposed gives better results 
than that designed more than four and twenty years ago by 
Mr. Robert Davison, the well-known brewery engineer, and 
which, though sinee applied by him in a number of instances, 
is far from being so well known as it should be. It is for 
this reason that we now give, on the present page, engrav- 


| ings of one of Mr. Davison's cask-raising machines, and from 


our ilustrations it will be seen that it conmsts of an arrange- 
ment of endless chains provided with “ carriages,” which 
carry the casks up an inclined plane. The first machine of 
this kind was erected at Messrs. Hoare’s brewery, in 1544, 


| whilst the second was put up at Messrs. Ind, Coope, and Co.'s, 


at Romford, and the third at Messrs. Truman’s. ‘The machines 
at Messrs. Hoare’s and Messrs. Truman’s are still at work, 
and we believe, though we are not sure, that that at Romford 


is also 








The particular machine represented in our illustration is 
one constructed from the demgns of Mr. Davison, for Mesars. 
Allsopp’s new brewery at Burton-on-Trent, and it is arranged 
for a vertical lift of 9 ft. 5in. from the cellar to the floor of 
the racking room. It consists of a cast-iron frame supported 
by suitable columns, this frame carrying the bearings for the 
upper and lower tumbler shafts, as shown in the side eleva- 
tion. These shafts are situated at a distance apart of 
12 ft. 6 in. from centre to centre, and they each carry a pair 
of hexagonal chain wheels or tumblers, these tumblers 
measuring 1 ft. llin. across the sides. The chains, which 
travel from one pair of tumblers to the other at an angle of 
45°, are —— of links 1 ft. 3in. long, these links being 
single and double alternately. The single links are 2 in. b 
fin., and the double links each 2in. by in. The single 
links are thickened to l}in., and the double links to 4m. 
where the connecting pins pass through them, these pins 
being 1 in. in diameter, and being secured by being rivetted 
into a slight countersink at each end, as shown in the enlarged 
section of the joint. 

The chains are placed at a distance apart transversely of 
4 ft. 8}in. from centre to centre, and they carry at intervals 
the carriages on which the casks to be raised are received. 
In the particular machine we are describing, the chains are 
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CASK DROP AT MESSRS. ALLSOPP’S BREWERY, BURTON-ON-TRENT. 
CONSTRUCTED FROM THE DESIGNS OF MR. ROBERT DAVISON. 
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provided with four of these carriages. Each carriage consists 
h 3in. by 14 m., rounded 
down at the ends to form pins, which pass through the links 
of the joint pins elsewhere 
used) and carry emal! rollers, which run upon the inclined 
sule machine To the bars are 
attached a pair of bent bars, forming, as shown in the vertical 
section, horns or crutches on which the cask is carried. 

The driving gear is fitted to the upper end of the machine 
It consists of a shaft carrying a pair of fast and loose belt 
pulleys 4 ft. in diameter, and also a pinion 74 in. in diameter, 
which gears into a spur wheel 2ft. llin. in diameter, on 
the upper tumbler shaft. The pinion has 13 and the spur 
wheel 63 teeth Nothing could be more simple or more 
admirably adapted for its purpose than this machine. A 
cask to be raised is simply rolled along the tramway on the 
lower floor to the foot of the machine, where it is caught by 
the arms of one of the carriages, carried up to the upper 
floor, and delivered on to the tramway there, al] without the 


of a pair of flat transverse bars, enc 
chains (serving in place of the 


frames of the transverse 


exertion of any hand labour, with the exception of that | 


necessary to roll the cask to the machine and remove it when 
Taised 

To Mr. Davison is also due the credit of having devised the 
most simple and effective arrangement of cask lowering ap- 





paratus which has yet been introduced. Mr. Davison’s 
cask-drop was devised by him as long ago as 1831, in which 
vear he erected the first arrangement of this kind at Messrs. 
Truman’s brewery. Although, however, the invention is 
now such an old one it is well worthy of description here, 
and the more so as, though applicable in a great number of 
situations, it is comparatively unknown except amongst 
brewers and brewery engineers. We therefore annex an 
engraving of a cask drop of this kind, which we shall pro- 
ceed to describe. 

The particular apparatus illustrated was like the lifting 
apparatus, of which we have already given particulars, 
designed by Mr. Davison for Messrs. Allsopp’s new brewery. 
It consists of a kind of frame or wall plate made of east 
iron § in. thick, fixed in a recess in the wall of the building, 
the frame being fitted with grooved = in which t 
frame of the moving platform works freely. The shape of 
the wall plate is shown in the sectional plan, Fig- 3, from 
which it will be seen that it is of box section, so that between 
it and the wall a space 3 ft. 1 in. by 7 in. is left, in which the 
counterbalance weight works. The platform, which measures 
3 ft. in. by 3ft., is made of 210. planking fixed to a 
wrought-iron frame, this frame being carried by a pair of 
chains, which are wound round a chain-drum, supported by 
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a bracket casting fixed to the wall above the wall 

poy hoqpente ral yr Tagen cig be aye ig 

to counterweight, arrangement being such as 

the platform falls the counterweight rises and vice versd. 

The counterweight is heavier than the platform, so that it 

can readily raise the latter when unloaded. The chain 
which is 64 in. in diameter, is made of sufficient 


E 
¥ 
il 
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unwound from it freely without i each other ; 
pen © & eles See tare eee is fitted with a 
brake b> noe Sares 22 connate 0 Rote, in 
3. = the brake is always on specially taken 

by the man the apparatus. 

The method of ing this cask-lowering machine is as 
follows: Supposing the platform be at the top of its 
travel as shown in the engravings, a cask is rolled on, and 
allowed to rest in the hollow formed in the platform to 
receive it. The brake lever is then raised, and the loaded 


This spring, which is 


nd casks can be lowered very rapidly, whilst one man 
pli ger Age ars Loonser ogectb 3 . i 
iteelf is of very p and simple construction. 








THE TRANSPORT OF PETROLEUM. 
Tur Government of Belgium have recently issued some 


stringent re, ions for controlling the trans: of petro- 
oun gee > » and other peat Bn oils on the deub ond 
canals of that country. By these regulations it is enacted 
that boats charged with these materials shall only stop at 
such points as shall be determined by the local au jes, or 
by the agents appointed by the police, by whom the naviga- 
tion of the canals traversed is control Any unnecessary 
stoppage of the boats during the voyage is forbidden. 
also enacted that the boats shall di ge their cargoes im- 
mediately upon their arrival at their destination ; that they 
shall, during their voyage, keep as clear as ible of any 
other boats which they may meet, and also of rivers on the 
banks of which there are habitations. No light nor fire is 
to be allowed on board the boats laden with the materials 
mentioned, and they are to be as far as possible uncovered, 
and without cabins or other closed parts in which explosive 
gas could accumulate. In passing locks, the boats carrying 
petroleum, &c., are to have precedence of all others, with the 
exception of those laden with gunpowder, gun-cotton, or 
fulminates. 

We have no doubt that the regulations above noticed will, 
if stringently carried out, produce results; and it is 
quite time that some similar restrictions should be placed 
upon the transport of liquid hydrocarbons and analogous 
materials in this country. The existing regulations for con- 
trolling the conveyance of such substances by railway are 
little, if any, better than useless, and the sooner they are en- 
tirely remodelled the better. 

LONDON FIRES IN 1868. 

Tae following is an abstract of the annual report of 
Captain Shaw, to the Metropolitan Board of Worka, giving 
an account of the fires in the metropolis during 1868 : 

The total number of calls received during the year has been 

1853, Of these 100 were false alarms, 90 proved to be only 
chimney alarms, and 1668 were fires, of which 236 resulted 
in serious damage, and 1433 in slight damage. The fires of 
1868 compared with those of 1867 show an increase of 271, 
and compared with the average of the last ten years the 
increase is 881. These lists do not include trifling cee 
by fires which were not sufficiently important to require the 
attendance of firemen, neither do they include the ordinary 
ealls for chimney fires. The proportion of serious to slight 
losses in 1868, 255 to 1433, is unusually favourable. ‘There 
have been two deaths among the brigade, 231 eases of ordi- 
nary illness, and 97 injuries, making a total of 328 cases 
during the year. The strength of the brigade.is now as 
follows: Forty-nine fire engine stations, 90 fire escape 
stations, two tloating stations, 47 telegraph lines, 71 miles of 
telegraph lines, two floating steam fire engines, 8 large land 
engines, 17 small ditto, 64 other ditto, 95 fire escapes, 373 
firemen. 
The number of watches kept up throughout the metropolis 
is at present 96 by day and 177 by night, making a total of 
273 in every 24 hours. The remaining men, except those 
sick, injured, or on leave, are available for general work at 
fires. 


Liout Rattways.—The Isle of Wight Railway Company 
have given notice of an intended application to the Board of 
trade for power to construct and work their Newport junction 
line as a light railway. 





Secorp-nanp JouRnnwaLism.—The venerable Mechanics’ 
Magazine, once conducted with much ability, is now the pro- 
perty of an ex-auctioneer, and a Liverpool coachmaker, who 
also own the paper called The Hngmeer. The worn-out 
blocks of the last-named paper now appear, after a respect- 
ful interval of time, in the former; and it is thus only 
that the “ M. M.” is now able to give engravings at all. We 
illustrated Messrs. Kitson’s engine at the Paris Exhibition 
shortly aiter the opening. The Hngi followed in due 
course some months later; and only last week its cast-off 
wood engravings appeared in the “ 
ing among other jargon: “ The ‘ 
little to be desired, and in point of h the workmanship 
fully maintains of cylinders, 1 ft. 4in.; stroke of cylinders, 
lft. 10in.; the high character long enjoyed by the firm. 
The following are the principal dimensions :— Diameter dis- 








tance between centres of cylinders, 2 ft. 6 in.” 
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(pak ys ranges from 24 to 44 times the cost of the tie inclined 46° ; 
2 of course the exprosaion ==" +" does not apply to the 
Ty? 
uc is a minimum. Consequently, ease, and al! deductions therefrom fall. 
The relative cost of struts inclined at various angles, 
| coupled with a tie at 45°, will be considerably modified by 
the difference that may be. made between the ultimate 
strength . i 2 dt oy eae 
as the fackar : wrought will be 
| increasedtgt = that of the east irom wil! be 
increased teenly + — 2.5037 times. 
The reletite cest will then be for tie 45°, and 
1460 % 6-4-4124 x 35037 
1 
Strut inclined 8" 607’, 
psi 4X tong 16766. 
Restoring the + ‘ t f mand n», and reducing 1.53444 
hem to the decimal fort Strut inclined 4, 
£ OR344437 11040-+4- 12128 4 
VOSS i+ 2 I 14 
shich is the tangent of iN very nearly, and not 45° as in That am American engineer should act upon a theory 
case of the fie, and, as reviewer asserts, should be the | different from that long beld on the other side of the Atlantic, 
e of tl rut aleo, if the cost for both were the same as to the walue or usefulness of counter braces (so called), 
nelination of the tie when used without | seems to exéite the mostsurprise in the mind of the reviewer. 
connecting strut is 45°, and the correct ine! He asks, “ Upon what hypothesis are the computed strains 
’ the strut without regard fo a connecting tie is | on the counter braces based ? 
} But it unfortunately happens that the base of one| In answering this question reference is made to the follow- 
a multiple of the base of the other | ing diagram: 
t is practically of great importance that all the bays of | c 
top and bottom flanges should be of the sam I 
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’ D c A A 
= | . ; engtn. | —- ones TK ra 4 
2 r beams, aod other laterals, of one pattern can then be | i J y, 
wed for all the triangulations. Various other reasons can be | } y J Jf 
given why the trass m this respect should be symmetric: Te, x 
but they are sufficently obvious. ; y PX / 
The cost of a strut, if made solid, will be much greater ; Ne 
Ca a ¢ ba 


than if made hollow, but the theoretical angie of ine hnation a t’ 
will be the same in both cases 
Brevet-Colonel William E. Merrill, U.S. Engineers, has 
btained a very ingenious formula for the weight of a hollow | 
ust-irom eylindr eal pillar of maximum strength for its 


The strains upon this girder resulting from the permanent 
load, or from one-half the weight of the bridge itself, are 
symmetrical about the middle point, D. Of course the 

‘ sean a - . ~_ | Opposite halves are perfectly balanced, whether the girder be 
lume. This formula is deduced from Hodgkinson's experi ‘ d of the fi tee] f th varsest lead. The 
ents. It appears to me to be very accurate, and although | ~ imposed OS the Enea ghee) OF oO nO CCUSUON TONG. LK 
snuiiaiad Twill take the liberty to wee it heve. it 'e weight of the structure nay be assumed indefinitely small or 

ee y o00ssee > we hina. 1 1 oenees indefinitely great. In either case any accidental load will 
~ ernie ‘ ; disturb the balance. Let W represent a panel weight of this 
permanent load, whatever it may be; then the portion of 
the permanent load transferred to the abutments (a a’) by 
the inclined braces will be, by 
B d and B’ d@’ each W, and the strain will be W x Sec. 


in which P=the weight of the pillar in pounds; W=the 
breaking weight in pounds, and /=the length in feet 
Suppose the height of the truss to be 454 ft. from centre to 





ntre of the flanges (as in the case of the long span for St 
Loute), ome the panel weight LSQ0UD pounds. Suppam the | A cand A’ c’ each W, and the strain will be W x See. 
tensile strength of a wrought-iron tie is 60,000 pound per A 4 and A’ b’ cach 19W, and the strain will be 14 
iare inch of its sectional area. A vertical tie that will just Po Z . pe IR . ‘ 
+4 7 eed. . 
eak under * load will ’ ction of 5 square inc! ~y +as 
ad @ i c eh x3 wh 1e0lb. very role Ted a ~: poe | Under such a condition there can be no ase for counter 
oh ae ~ he 1. :1?| braces, represented by dotted lines in the left-hand half of 
ned 46° will have a section of 6 square inches, and weigh | the dinawan ’ 
yr) both these cases the - largeme tthe diagram. _ . 
920 H In h th ane 1e necessary enlargement at th } New, supposing fee os moving load, consisting of 
ls for eyes or for thread and nuts is not included. The lo ea ae eetneelne tae Lied of 6 
f the struts will also require enlargement for similar | ¢ lows I be tie tend ee re ov & Ty Bin, els, 
; : oll ) nde 
purposes, and as this enlargement will be nearly proportional an, Seeder: ” oa * oe 
. | the bridge from the left— 
the whole weight in both ties and braces they may here be | Let e=a panel weight of the engine per truss ; 
tally neglected — . - . pe 
ol ve te Let ta panel weight of the tender, and 


The weight of « tical strut, 464 ft. long, loaded with 
a g 


Z 
4 
Wx 


| 


| 180.000 Tb... will be Let c=a panel weight of cars. 


P—0.004.599558 x (180,000) 9.589149 5, | On arrival of the engine at 5’, that point receives a spe ial 
(45.5) 19088888 —" 4794 Tb, load=4e, which is not balanced by a corresponding load at } 
If the strut be inclined to its best theoretical angle of \ new state of equilibrium in the truss instantly cceure. Of 
a... | this additional weight ¢sX§e=.\ ¢ has been transferred to a, 

0° SO its length will be increased to 59.26 ft., and the stress | re 33 , , 

to 294.4441. Ite weight will be | tnd Hx § e=ti ¢ has been transferred to a’. 
P= 0.004590568 x (234.444) 05319149 y, | The result would have been exactly the same if the train 
(59.26 ) 1.9042553 — 7@98 Th, | had entered from the right, only that of the special weight 

now at 5, jy would be transmitted to a’, and }4 to a. 

Through what channels is the transference of the lesser 
ps weight made in the two cases ? 

° M5N0558 x (189737) 05919149 5. | it seems te me that when the moving load enters from the 

903 left, the tie C’ b’ will be used for this purpose; but the load 
coming from the right, it. is certain that where no tie C 4 
exists it is of no use. 

How, then, when the moving load comes from the right, 
is the weight sy ¢ transmitted from b to a’? 

Is it not first by tension on the strut Bb; second, by 
compression on the slender tie Bd ; third, by tension on the 
strut D d, when having reached-the eentre point D, which 
it would also have reached by way of counter braces, it then 
pursues it legitimate course to a’. 

How, it may be asked, supposing the strut B 6 to be re- 
—— , | moved so as to close this channel of communication, i¢ the 

an angle of 45°,and the strut at an angle | 4. 6 to be transmitted to a’? If the corre sponding strut 
onomy of their mbined use is (B’ 6°) at the other end were also removed, there would 

1840+. 7608 514 obviously be a collapse. 
1.834437 Perhaps the horizontal force }} ¢ may contain in a latent 
both the tie and strut have their state the transmitted weight=y; e= e of vertical force, 
gle ere is a saving of only 16 per cent. over which is set free on the first opportunity by reaching the 

v¢ strut vertical, and a saving only } greater than is next inclined member (C c). 

admitted by the reviewer when the inclination is }. However this may all be, ’; e must be transferred from 4 

When the inelination of the strut is 4 and the tie }, the | to a’, and it is not easy to conceive in what way the weight 

economy of their combined use is represented by of the structure itself can influence this transference. Un- 

18404-4676 doubtedly the simplest means of transferring this \y ¢ from 

4512, b to a’, would be by inserting a tie from 4 to A’, but the 

arrangement of the paris of the girder forbids. The simnplest 

f nearly 24 per cent. in the cost. practical means left is to insert ties tending in the desired 
ntaiming the description of the truss under direction. 

uns the deseription of other trusses proposed, To return to the effect of the moving load entering the 

h th iclination of the strut brace is 4, in | bridge from the lett: when the engine has reached 6’, ¢ of a 

snd im others it is } the height of the panel weight of the engine will rest at that point, 4 of 

Nowhere is it pretended that either of these inclina- which will be supported by the tie A/ 6’, and ¢ transmitted 

theoretically correct, but each one, under the cireum- | towards a. Now, if a tie exists from J to C’ tending in the 

attending its use, is practically the best that could | direction the weight is to be transferred, and if this tie be 

en it {more direct than any other inclined member the & ¢ will 

When a tie can be used at an angle of 45°, I do not quite | inevitably teke such route. All the ties parallel to C’ b’ will 

m pre hend the I hilos phy« f aband& ning whatlis absclutely be equally effected by the vy ¢. 
ts best position because a contiguous strut cannot assume The partial load at b’= $e, is divided into ix fe=xiie 
which is sustained by the tie A’ 6’, and YX} c= e, sus- 


if# best position also. 
Frog the vertical to an inclination of 39° 50%’, the cost | tained by the tie C’ b¢. 


By making the inclination of the strut jrd, the length | 
will be 47.96 f., the stress 189,737 Ib., and the weight of the 


vuunds 


Assuming the cost of roug 1 to be double that of 
the same weight ‘ iro! of the wro ght-iron 
under an inciin na} represent d by 
Ox 2— 18). 
The cost of the 
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The horizontal force developed in the horizontal tie ’ ¢’ 
is (}X Hi —*) Xf c= « and in the tie C/ b/ & ¢, assuming 
always that the long ties have an inclination of 45”, 

Then the strain on the tie (C’ 5’) at a certam moment is 
2x & ¢.. This is a positive strain, and no weight or inertia 
of the strueture can relieve it. The numerical] results of this 
strain ean be given “to the smallest fraction,” when a 
nomerical value for e is assumed. It is the »waximum strain. 
It does not become negative because the permanent weight of 
the bridge acts against it, as assumed by certain writers. 

The maxima of strains at any time affecting the several 
ties while the train passes the bridge will he— 

On B a’, nothing. 

On CO 0, 2X GA xF e). 

On D of, 2K (A e+ x 6). 

On C @, of 2x (ts e+bt+ts e+ & 0). 

On B d, ./2x (W+e+4: t+-v% ©). 

On A ¢, /2K (W+i5 e+ t+ hi €). 

On Ab, 4 J/10~x (14 W +44 o+-% €+H oc). 

Here it is found that the computation of the maximum 
train in the several ties is a problem “‘ capable of the most 
gid solution,” notwithstanding the strains on contiguous 

braces vary so considerably in the gross amount. 

W hen material of these braces and of all the other 

ts is properly proportioned to meet the strains, the bridge 


the 








be considered in its normal condition, at least so far as 
transmission of loads in the early lifetime of the bridge is 
Weh een informed, on the authority of such men as 
Eaton Hodgkinson, W. Cubit, George Rennie, Henry James, 
Robert Willis, and Lord Wrottesley, that upon an iron 
ive of 48 ft. span, an engine and tender weighing 39 tons, 
1 speed of 50 miles per hour, in consequence of the bridge 
having a static deflection of 4 in., the speed inereased the 
ieflection 2, or to what would be due to a weight of about 
+) tons 
If, then, a slight static deflection causes the moving load, 
" 1 velocity that is not unusual, “ to exercise the same 
pressure as if it had been increased by }, and placed at rest 
ipon the eentre of the bridge,” I do not see with the reviewer 
that “an inch more or less is a matter of no moment at all 
n the deflection.” 
1e maximum variable load carried by the tie B’ d’ and 
y the strut B’ b’ is (e+ 7 t+ & oe). 
Under this variable load more or less deflection occurs 


tb If, now, the tie B 
the slightest degree of initial tension, 
on the strat, when the engine passes off the 


be inserted and screwed up to 
not 80 as to inerease 


the pressure 





ige, the strut B’ 6’ must remain under the same pressure 
fore, in consequence of its reaction on the tie B’ a’. 
Bringing the engine back to @’, tl Bd’ is again 


loaded, and the tie B’ a’ relieved. No change in the deflec- 


tion at nor difference in the pressure on the strut has 
1. On this principle the strains on the counter braces 
t bridge at St. Louis were computed 








If it were possible to construct a bridge perfectly level and 
straight, so that it would have no static deflection whether 
r unloaded, its dynamic deflection, however great the 

1, must be very little. 
In caleulating the strains upon the St. Louis bridge, the 
moving load was not considered distributed, 
rently the maximum strains on the flanges do not 
1.725780 


as milk rmily 
ae | 
cur at the middle of the span. Hence, 28 x 61635 
not the correct maximum strain on the top flange. 
annot, therefore, be fairly inferred from such a calculation 
iat some initial strain is assumed on the counter braces when 
the bridge is fully loaded, nor that the condition is such as 
ves the provision of greater strength in the diagonal 

ruts ties than is absolutely required for the useful duty 
they have to perform.” 
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New York, November 5, 1868. S. S. Post. 
DOUBLE SLIDE VALVES. 
lo Tur Epirror or EngineeRrrx 
SER My letter of Deeember 7, published in last week's 
ENGINEERING, requires a few additions and corrections to 
ender the description of the diagrams clear. 
In Fig. 5 change / into 4; write f on the lower edge of the 
top valve port; write ¢ above and d below the port edge, 


it the distances named. 
In Fig. 6 change J into d; 


, 


write ¢ where the valve rod is 


tached to the eccentric rod. 

In Fig. 8 change / into b; 4 is bottom edge of the top 
vaive port; write 7 on the top edge; write ¢g on the lower 
edge ot the opening, a g. 

In Fig. 7 write F where the port line, F G, euts the circle 
leseribed through D, asin Figs. 10 and 13; also change V 
into 8 

In Fig. 11 insert D and J in asimilar position to D and J, 
Fig. 14 

in line 38 write 6d for jd. 

In line 72 write FM for F M 

FJ F ¢ 
Yours truly 
Witson HaRTNELL. 
Lincoln, January 2, 18@9. 


Partiser’s Prosectites.—In a recent report of the 
Ordnance Select ( ommittee are the following results of the 
per power of shot and shell, fired from heavy rifled 
guns a range of 70 yards. A Palliser shell weighing 
fired from a 10 in. muzzle loader of 18 tons, with a 
charge of 541b. of powder, penetrated through 23 ft. of 
earthen parapet, and passing out in an upward direction con- 
tinued ite flight for 300 yards beyond. A 9% in. Palliser shot, 
weighing 248 lb., fired from a 9in. 12 ton muzzle loading 
gun with a 57 Ib. charge, nearly passed through 23 ft. of 
earthwork, the point of the shot showing through the further 
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at 
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CROSS STRAINS ON ARCHED GIRDERS. 
To Tue Eprron or Exornneetne. 

Sta,—I have just observed in your number for Dec. 25 a 
letter upon this subject. Will you kindly allow me 
for a few words with respect fo it? Your 
appears to me to start with a wrong aseumpti Referri 
to his Fig. 2, it will be seen that mr: penstion 
of the points of support in all eases of symmetrical load- 
ing acts in a line tangent to the curve at that point. 
To show the incorrectness of this assumption, it is 
quite sufficient to point out that the adoption of it 
assigns a different value to the horizontal thrust from 
what we know to be its true value upon the simplest me- 
chanical principles. Let aed, in the annexed figure, be 
a parabolic arched rib, loaded with a weight, Ww at its 





Va ~~ 
Y TA a | es i 4 
—-——_- —--,- _—— 
‘ = wv . 
i% oy * 
Ls |. sai 
it 


centre. Now the horizontal thrust in this case. with per- 
fectly rigid abutments, is the same as that on a bow-string 


Wid 


girder of the same span and rise, viz., — 


. W be ¥e 
correspondent makes it — . or only half its real value. 
Ce 


; whereas your 


The fact is that the direction of the reaction of the abutment 
varies considerably, according to the disposition of the 
weights. In the simple case before us of a weight hung at 
the centre, the horizontal component of the reaction is 
Wid 


? and the vertical do. is — ; hence we have 
» 


Wha 


2 ee 
Ww w:itbd: 


Z2.e¢d 2 


vert. do. :: ed. 


Hor. comp. 


; . Ww 
If, therefore, cd be taken to represent — , b d will be the 
, 
horizontal thrust, and 4 will represent the reaction of the 
abutment both in magnitude and direction. 

The cross strain or moment of flexure will be represented 


by the force 4 c, multiplied by its perpendicular distance from 
It will be nothing at ¢ and 
At ¢, the halfway point, it will attain its 
greatest value, viz., bcxef, or the same result can be 
arrived at by taking the action of the components separately, 
thus: 
Moment 


the curve at any point at ¢ /f. 
nothing at 4. 


of flexure 

= W 
Mor: thrust x ¢ Ins 
_W 


x 


al 4, half way between ¢ and b, is 
Wid) Ww i 
x ig=(, )xted— 5 xiba 


6d. And this is the greatest cross strain to which the 
rib is subject under the circumstances. 

I think you will find that the correction which I have 
pointed out will considerably modify the other results ob- 
tained by your correspondent. 

I am yours faithfully, 
C. J. BELLAMY. 
Sidmouth, Dee. 30, 1868, 


MILLER’S TUBULOUS BOILERS. 
To tue Eprror or Enerneerine. 

Sin,—We observed in your journal a few weeks ago an 
illustration and description of the above invention. 

As it bore, in some of its features, so strong a resemblance 
to our now well-known patent boilers, we at once referred to 
Mr. Miller’s specification. The boilers described and illus- 
trated in his specification are in most of their features as un- 
like the drawings and description of his invention given in 
ENGINKERING as it is possible to conceive. 

As Mr. Miller's patent is dated long after our own, we 
cannot but come to the conelusion that he has availed him- 
self of our ideas. 

You state that arrangements have completed for 
having the boilers manufactured in the country. We would 
simply remark that if Mr. Miller’s present plans be adopted 
without our license we shall have the trouble of bringing an 
action for infringement of our patent in more than one par- 
ticular. 


been 


Your faithful Servants, 
Jauns anv Faxpertox Howarp. 
Britannia Lronworks, Bedford, Dec. 31, 1868. 


Tse Merroro.rtan Boarp or Worxs.— During the past 
year loans have been paid off to the amount of 261,900/.; but 
new loans have been entered into amounting to 1,180,000/ 
The total indebtedness of the board at the present time 1s 
6.903, 3661. 136. 4d. 

Sure Canwat peTween Ter ATLANTIC aNd Pacrric 
Ocgays.—It is reported that Mr. Caleb Cushing has left for 
New Granada to negotiate on behalf of the United States 
Government for a grant of the right of way for the purpose 
of making an interoceanic canal. 

Tux Apesy Mrtis Prurixe Starton.—The internal 
fittings, papering, painting, &c., of the superintendent's 
house, the workmen's cottages, and the lodge are still in hand, 
as also is the section of the finishing round the same. The 
engines continue to work satisfactorily. The total approxi- 
mate cost of the whole of the buildings, reservoirs, &., com- 





side of the para pet. 





prising this station, is 212,300. 








your numerous 
The boiler was made in three rings, 
ry 4 


pea ere» Ay h, and in diameter, welded 
throughout wii p we The plates of the shell were 
vs in., the flue and chamber, } in., tube 


comnbustion 
} in., and the ends ¢in., the tubes being about 2 in. diameter. 
When finished, a gauge, marked to 160 | 
inch, was attached and hydraulic applied, which 
was raised up to the point shown by the gauge, and in- 
creased until the plate of the shell began to tear 


hole. 


: 
fF 
2 
; 


F ic.t. 











ode 





So soon as this was apparent the pressure was taken off, 
and the hole cut larger so as to remove the injured part, a 
welded strengthening ring being fitted to the manhole, after 
which the pressure was raised as before, and no leakage or 
defect of any kind appeared. The sketch is a copy from the 
original drawing ; the laps are shown before welding, and also 
after, the process was completed. I think it must be admitted 
that this afforded a fair test of the capabilities of the system, 
and the advantages to be gained by dispensing with rivets, 
drifting, punching, &c. 

I am, Sir, your obedient Servant, 
Cuan.ys F. T. Youna. 

7, Duke-street, Adelphi, Dec. 21, 1868. 


GovERNMENT AND THe TeLecRarus—~We understand 
that the Government intend to submit al] the patents held 
by the various telegraph companies to a very strict investi- 
gation before purchasing them. We expect that the result 
will show that a very considerable percentage of these patents 
are invalid. 





Epvucation—A correspondent of the Times observes:— 
“T ought, also, to protest against any serious displacement 
of those studies which are distinctively human in their inte- 
rest. Language, as the concise index of all that distinguishes 
man from brute, grammar, as the hornbook of logic, scholar- 
ship, as the conerete history of human thought when at its 
hest—these, with the caleulative sciences, seem to me the 
corner-stones of all solid education. And while I think that 
the faculties of observation and the external world as their 
objects have, until of late, been unduly overlooked, and 
claim.a place in our curriculum, I yet maintain that lin- 
guistics and mathematics are the fittest in general to invigo- 
rate, concentrate, and regulate the forces which lie within the 
mind itself.” 





Geowey Iv Epvcation.—The most eligible among the 
various branches accessible to schools not hopelessly pent up 
within great towns is, we think, geology. Its outlines are 
so quem iat they appeal with force to the pupil's imagina- 
tion, while its details can to a great extent be taken in by 
the naked eye. The large scale on which it deals with objects, 
the solidity and bulk of its specimens, and the easy manipula- 
tion of which they admit are all advantages in favour of its 
impressiveness to the minds of the young. It is to a great 
extent independent of season and weather, or, rather, makes 
weather itself a new source of interest. The effects of hew 
rains staining water-courses with the soils they have thwated, 
the effects of frost on rock surfaces, the effects of wind 
on sandy coast-lines—-all find a place in its lessons. It gives 
attractiveness to all kinds of scenery, the bleak and barren 
as well as the fertile and Iwxuriant. It tends to impart 


of soils, where to look for special ecéhomie 5 

the lump of 
granite which is bein the bighway, or the 
et which we kick before us ori — walk. But, 
before were too familiar to be attractive, 
measures of the wisdom and goodness of the Creator. 


something of an eye for country, something of @ knowledge 
to tap for springs. It gives an importance to 
p for springs Tey m 
nd this, it teaches that every bill valley has a 
to tell, and enables the student to find in het, wich 
grandest 
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» W, W,; then A, A; A, A, A, is the form in| of Exerveeetne, we illustrated and described the pier de 








York Journal of Commerce, it is ramoured that Mr. Vander- 
} 


bilt has made an offer to the Great Western Railroad Com 


ON THE GRAPHIC CONSTRUCTION OF | onthe scale of feet will be the stress on the opposite Yersin} = THE CENTRAL PACIFIC RAILWAY. 
BENDING MOMENTS Or again we may make the polar distance 10, then the A TEMPORARY railway affords communication between 
ly James H. Correa, M.A intercept corresponding to any point, read off on a decimal Oaklands and Sacramento, the capital of the State of Cali- 
' na t kn that the ordinates of e funicular | Seale, with the decimal point moved one place to the right is fornia Oaklands is @ rapidly increasing township two 
ly has long been Known thal the ordinates @ TUMICUST | the numerical value of the bending moment. Thus a series | miles distant from San Francisco, and separated from it by 
peivgon rrespending to a system of parallel! forces in one of bending moments are obtained much more quickly than| the harbour. A permanent railway will ultimately form 
ple represent the bending moments produced on a beam i 4 ae hod ‘ entities the Pacific ‘tre 4 to Oakland re 
} the aetron of theme forces: af least. such « principle has y any calculation metbor ; an Xtension © ie acme frat or oa, a 
, mployed in special problems, though, perhaps, never The construction will also be found of considerable value | viaduct about two miles in length will carry the line across 
distinctly lad down as @ general property of the funicular | 1" estimating the effect of a partial load on a girder; an ex-| the harbour into San Francisco itself. Already the piles 
wer For instance, it must have struck every one who | ample will show what ts meant let the am H K be! for the first part of this viaduct, extending as far as Goat 
~ ~ nedered this subject, that the curve repre senting the | uniformly loaded between A and B; then to find the bend- Island, in the middle of the little bay, are being driven, 
hending moment at any point of an uniformly loaded beam is | ‘ng Moment at any point we have only todraw the paral and the comparatively small depth of the water will render 
“ t rve in which o chain hangs under a 444 &, which would represent it if the beam were completely the execution of thie final link an easy one 
‘ whit b , , pension | platform xded, and at points im the parabola corresponding to a ’ 
rm j ibu j ally Ales. it is not difficult | draw tangents cutting the verticals through H K in A’ é 
‘ | : r ‘ he lwalne | then A’ a ha ia the polygon for the partial load, the oe ; " 
pages leet ap ane wae | diiaties icing tha-ceme cete toormahp tank. (ie 6) CAST-IRON CAR WHEELS. 
permed sts pe t ait the form which the construction assumes. when one or Tere are in daily use on the 37,000 miles of railway 
I arke ne t now to he exy i " s outside the 1 ts of support is in- | in the United States, not less than 1,250,000 truck and car 
prope ft ur polyeg ' ‘ , ng. Int ‘ the « g f the polygon | wheels, under 6500 locomotives, 6500 passenger cars, 
appear ry known, | have thought that « shor 1 nter two or more the waining sides; the | 2700 baggage and express cara, and 160,000 freight cars 
, mig nterest the readers of this journal It is, 80 | corr ponding points in the beam are points of contrary The available statistics show that passenger cars make 
as lh © to Professor Culman, of Zurich; and 1) flexure; and @onverse, f, if their position is known the | an annual mileage of 24,400 miles, or 8818, miles per day 
with but one other writer who uses it, namely polygon of moments is at once determined. For example, } of 320 days per annum ; the average load borne on each 
1 in his valuable work “ Der Constructeur t HK be fixed at H, supported at K, and uniformly car wheel is 3} tons With this load the average life 
N aled; assuming the point of contrary flexure, F, find the of a wheel is 45,000 miles or 1444, years, On trains run 
; 5 ning at express speeda, the average life does not exceed 
. ten months’ service, while wheels under tender-trucks have 
ae " a life of eighteen months. Under freight service in the 
oon cri = tN, x State of New York, with an annual train mileage of 
11,483,123 miles, transporting 5 tons of freight per 
Fr j train, the annual mileage per car was 14,649 miles, each 
¢ ¢ , : } wheel bearing an average load of 1.47 tons, which gives 
' p j ST a ip 3.08 years as the life of a freight wheel, corresponding 
_ feb ~~ | ae i a4 with the experience of one of the principal roads in the 
se ‘Ae H by 7 State 
4 , % ats : on But assuming that the average life of car wheels, under 
> - Fo ; all kinds of service, as being five years, the total number of 
‘ i wheels worn out annually in the United States wil! not be 
‘ | | i leas than 250,000. ; 
| we | ? re) i?) At an average cost of eighteen dollars per wheel, allow 
! dé | ing one-half for their value for the old wheel, the annual 
= _ ws | loss may be stated at two and a quarter millions of dollars. 
| work (N i proper he f nding point, f, in the parabola, then k fr is the The old iron is to a large extent remelted and cast into 
pel y y thoroughly ir tigated, and a wi =) ne, andA fbi fr is the polygon of moments. | new wheels, with an admixture of new metal. Wheels 
snes founded thereon ; but the ' It may be added in conclusion that the shearing force at | thus made are branded O. W.; but many lines, to prevent 
tr tion r bending moments, which appear to me to he of any point of a beam is known at once from the diagram of | their further use in the manufacture of car wheels, have 
neiderable valu may shortly he demonstrated thus force thus in the case of the beam first considered, the | the old wheels converted into bar iron or plates, while the 
Take, for examy t beam, H K, supported at HK, and hearing force is za between P and W zb between W | foun lers themselve » einien 0 use entirely new metal in all 
aded with weights. W., W.. W t is required to find the | and W,, z etween W, and W,, 2d b eween W, and Q | the eget 
supporting forces, PQ, and the bending moment at any this enables the stress on the dis of a half lattic 
tion, X Fig. 2 girder to be obtained from the dia ff rece by drawing | 
se Ton # Loti bf 1, to represent tl parallels to meet a horizontal through z HAMBERS OF AGrIcULTURE.—A year since, the number 
weights, W, W, W.,, respectively on any convenient seals Royal School of Naval Architecture, December, 1868. * - ( _ nbers of Agriculture established in Great Britain was 
hepeeforward called the scale of tons (Fig. 1.) Norxs.—1. Der Constructeur. Van F. Reuleaux, Braun- 6. me it has increased to 70 At the close of 1867 the 
Join a,? to any nvenient pole, O, thus forming a figure | schweig, 1865 ». Die graphische Statik Leipzig 1864. aggregate number of members enrolled was 10,000, now it 
“ h mey 1 ! liagram of forces, and uw ti has increased to 16,000, 
polygon, A, Ay A, A, A,, with sides parallel to Oa OF Oc Od \" nes 
and corners vertienlly below the supporting forces, P Q, and Tae Crevenow Prer.—On page 527 of the fourth volume} Tue Rartroap Moxoprouist. — According to the New 
] 
} 


























“ 7+... would ne if fixe ut A, A ancl auled wit rr } Mi 1. W. Grover, and then in course of erection 4a 
ww, Wf t " he tria OabO Oecd ot ! n Sor tel This work, which is just | pany of Canada to lease that road for ten years, with the 
are parallel to th roes wh tat the poimts Ac A, A mpleted, has withstood the recent furious storms to which | right of purchase at the end of the lease, and that should his 
spectively Suppose now A, A, tobe jomed, and instea t has been exposed without the smallest damage, and with. | « fer be accepted the Great Western Railroad will, to all 
A. Ag being f 1 points, let the side, Ag Aj. be a solid bar ut any perceptible vibration. Such a result ® gratifying | intente a 1. i purposes, become a part of the New York Central 
and th i fumeular polygon thus formed be suspended | to the engineer, who designed the work with unusual light- | Railroa 
by « ng fr the ft ta support f he beam Ther nese and econor a 
videntiy the tensions of these ctr thus, PQ ar — Leyak Distcrpances.—Professor Winloch of Harvard 
romediately got by drawing 0 closing s Surprvreprxe on THe Mersey ror 1968.—The returns of } University reports that he has seen a voleano in active 
A. A, in th agra f forees : for " “ juilibriu f 4} Mersey ship! Iders for the past year show that at the | erupt n ‘in the moon during the nights of Dec. 1 and 2. 
t points, A, A,, represented by the triangles, Oaz, Odz principal yards on both sides of the river a very considerable | During the past year astronomers have differed in opinion 
sa represents I’, and 2 ¢ represents Q smount of work has been turned out; and, notwithstandir g | as to the disappearance of the crater Linnewus, marked 
Again, to find the bending moment at any section, X, of th the pression in trade which has eo long existed, but which | the best charts of the moon's surface till 1868. The des- 
lean rawing vertical through X, cutting the sides of s now felt to be happily pass ng away, and the fact of several | truction of this crater if it should be the case, is stated to be 
‘ poly t s produced, in DEF G; also draw| Livery shipowners getting more and more into the habit | the first evidence of actually observed changes going on at 
1. S riper tor tthe vert i wm N. and int lia f sending their orders either to the Clyde or t« ust, most | the surface of the moon. 
nt { forces, O #, perpendicular to a f the Liverpool yards have had as much to do as they could | ae 
by « , angles well perforr : | Aw Aericvctcrar IMptement Factory.—The “ MeCor- 
FQ uF OF —_— mick Reaper and Mower Works” are established at Chicago, 
; = Lowpow To Japan.—In recent statements at New York it | Lilinois. The buildings cover an area 500 ft. long by 400 ft 
. was represented that the shortest time in which the passage wide, in the business centre of the city The works were 
ss W ward to Jepan can be made is &) days, while on the | founded twenty-two years ago, and since that time 100,000 
uN © il pening of the Pacific Railway it will be pe rformed westward | machines have been manufactured There are at the present 
Where H the horizcr i t t un ir mix > days. The calculation was inaccurate. The Peninsular | time 10,000 machines turned out annually, a supply far 
ver the diagram of forces by t polar distar and Oriental Company's time is—from London to Hongkong | below the demand. During the past year there were con - 
‘ $1 days, Shanghai 44 days, and Yokohama 52 days, including | sumed in this factory 25,000,000 ft. of lumber, 3000 tons of 
* H. FG—W1 .Ai N—moment of Wi about X all stoppages and intervals for transhipments, which occupy | pig iron, and 1500 tons of bar iron 
\ t about seven days The ste ppages oa transhipments on the emma 
H j rof W wt X San Francisco route do not seem to have been taken into Exersrerine i Inpia.— During the past year only 
: H. 4 l secount, although it may be assumed they will quite equal, , 800,000/. were spent out of the Government canal grant of 
th re HDI . moment x if they do not exceed, those by the eastern line | 900.0002. According to official announcement 1,400,0007. is to 
Thus t nu nt at « } t. X. of t b - | be borrowed for the execution of public works this year. 
ree r ed by the polar star ()m, im the dia Tne Lowr-Vanstrtart Prorstter.—The Lords of the | The lack of engineers in India, however, renders it proble- 
ren { forees acting at an arm equal to the length of the | Admiralty have officially expressed their satisfaction at the | matical whether two-thirds of this amount can be expended. 
cept, DE, between two mdesof the polygon. The rule, | results of the recent experimental trials with this propeller, | The lamentable results of the famine which will press more 
therefore, ie—tmeasure the polar distance on the seale of tens, | which has been fitted to H.M.S. Cadmus. Even better re- | heavily upon the country this year, render a loan inevitable. 
and ¢ tereept on the seale of feet; then the product is | sults might have been obtained had not the screw, which is | Probably the money will be subscribed in the country, but 
t ng momer t tor 16 ft. in diameter, been fitted to a “ Griffiths” boss 4 ft. *4 in. | no steps will be taken in the matter before May. ‘ 
This re t may aleo be obtained by comsidering Ac A’ A n diameter. Fortunately the experiment has proved a very | — 
A. A, a8 « girder, and applying the method of sections eneficial one to the untiring Inventress, as it has enabled | Tae Macuive Suors or Cutcaco.—The iron interest of 
The nstruction here pr | for three weights can « her to show that the Lowe-Vansittart propeller could be | the City of Chicago (which thirty years ago was little better 
tly be exte it ny number; ite advantage consists | adapted to the Griffiths boss with a very marked advantage | than a wilderness of swamp a 15,000 men, to whom 
mainly im the fact that the position of the pole, O, in the ver all other screw propellers. Much honour is due to|is paid annually the sum of 2,400,000L for their labour; 
lingram of forces ws entirely arbitrary, and can, therefore, | the Lords of the Admiralty for assisting the persevering | 3,000,000/. is invested in the manufacture of iron, produ- 
as uw t ately any convement conditions. | efforts of the Inventress in bringing this propeller into| cing a return of 5,000,000/. per annum. The number of 
Suppose we require the stress on each bar of a half lattice | practical use, as the total absence of vibration, which was | machine shops and foundries in the city amounts to one 
girder loaded im any war, it + be convenient to choose a | one of the marked features of the recent ¢ xperiment, leaves | hundred, which are engaged in the manufacture of .iron, 
polar dostance menreniiy equal to the depth of the girder | nothing more to be done in this direction by any future ex- | boilers, engines, derricks, farm implements, tools, mining 
for ti the ercepts corresponding to any point read off | perimentalist machinery, and a host of smaller industries. 
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SWING FOOT BRIDGE AT THE GRAND SURREY DOCKS. 
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In the course of an account, which we recently gave (vide | 
page 566 of our last volume), of a foot drawbridge at the | 
Grand Surrey Dock, we stated that besides the rolling bridge, | 
then described, there had been erected two swing bridges for | 
the accommodation of the foot traffic. Of these bridges we | 
now publish illustrations. They consist, each, of two canti- | 
levers, having a horizontal projection of 32 ft. 6in. from the | 
centre of the swinging post; and when the bridge is closed | 
they meet over the midwidth of the lock, forming a graceful low | 
arch with a rise of 4 ft. 9 in., while at the same time the plat- 
form has a fall of about 12 in. from the centre towards the 
quays. The cantilevers consist of two continuous T-iron 
frames, each 4 ft. 6 in. deep at the fixed end, and 16 in- deep | 
at the loose end, with full webs of in. plates at both ends, | 
and a number of T-strute in the intervening space. The | 
bottom members of these frames consist of two T-irons, | 
4 in. X 4 in. X }in. in section, rivetted back to back, but the | 
top member consists only of one of these T-irons. The fixed | 
end of each cantilever is made into a complete box, about | 
3 ft. square by means of wrought-iron plates uniting the two | 
frames transversely, and each half of the bridge swings 
round a cast-iron t, 12in. in diameter, similar to that of | 
an independent jib crane. At the top, the pillar terminates | 
with a pivot 4in. in diameter, upon which the structure reste | 
by means of a brass bushed boss forming part of a casting | 
bolted to the top of the framing of the cunllaren, and at the | 
bottom the yy is transmitted to the pillar, and the | 
structure held in position by means of four rollers, 5tin. | 
diameter, revolving upon 1}in. steel pins, which are held 
fast in a hollow casting bolted to the bottom of the framing | 
of the cantilevers. 

A cast-iron balance box, 5 ft. Gin. long, is bolted to the | 
land end of each half of the bridge to balance the weight | 
round tee post whilst being swung open. The machinery for | 
swinging them round consists of a horizontal shaft worked | 
by an ordinary erane handle, which, by means of bevel pinion | 
and wheel, gives motion to a vertical shaft. A spur pinion | 
keyed to the lower end of this shaft gears into a toothed ring | 
about 6 ft. diameter, which is bolted to the foundation plate | 
of the swinging post. The first named portion of the gear- | 
ing is carried by two cast-iron brackets bolted to the web of | 
the framing, and the man who works the handle has to walk | 
round with the bridge as he swings it open. 

A wrought-iron saddle, 3 ft. 6in. high, consisting of a T- | 
iron frame with solid plate web, is bolted to the top of eath | 
of the frames in the e of the axis of the swinging post, | 
and upon these a light truss rod, 14 in. X j in., takes its bear- | 
ing, and is carried on the one end to as near the end of the 
half re as ible, and at the opposite end to within 
about mid-length of the balance box, where it passes through | 
a boss on the side of the box, and isdrawn up by means ofe 
nut, the rod being made 14 in. round trom the point where it | 
begins to take its bearing on the saddle. 

A eouple of 7 in. x 3 in. continuous scantlings are bolted to 
the top members of the main frames; and the platform, | 
which consists of half planks 2in. thick, with lin. spaces 
between them, is screwed on to these. A continuous half 
plank with moulded edge, however, is placed lengthwise on 
these scantlings along the faces of the bridge, so as to give it | 
& neat finish, and a light wrought-iron hand railing is fixed | 
along the edges of the platform on each side in such manner | 
as to leave a clear footway of about 2 ft. 10 in. in width. 

When closed the two halves of the bridge lock them- | 
selves by means of wedges fixed to the meeting ends of | 
them, and by means of palls or catches fixed to the top of the | 
platform. The bridge above described was designed and 
executed under the superintendence of Mr. H. Grisscll, at 
the Regent’s Canal Ironworks, London. 














CHEMISTRY AS A FIELD OF RESEARCH. 


Tere are probably notwo departments of industrial re- 


search more widely differing in their intrinsic natures than 
those of mechanical engineering and chemistry. In the one 
the results of a given conjunction of devices may be assumed 
or predicated, with tolerable a frate the chanastesieties 
of the elementary parts involved in the structure of an 
apparatus; in the other, no clue as to the nature of a new 
product is previously afforded by a knowledge of the materials 
of which it is formed. In addition to this the fundamental 
ideas involved in the construction of mechanism are, by con- 
stant familiarity with machinery very commonly in use, very 
easily and in many cases almost intuitively acquired, while 
to gain a correct knowledge of even the simplest phases of 
chemical science requires much study, the exercise of con- 
siderable judgment and earnest refleetion, and the expendi- 
ture of much time in apparently trivial but really important 
experiments. For these reasons, or rather from these causes, 
the rapidly increasing multiplication and efficiency of the 

hanical appli employed in manufacturing and agri- 
cultural operations have not been paralleled, in any degree 
commensurate with the real importance of the enbject. by 
novel and useful applications of chemical processes or the 
diseovery of new substances capable of utilisation in the arts. 

Notwithstanding the uncertainty, as far as immediate 
results are concerned, attendant upon any given line of 
chemical investigation, it cannot be gainsaid that the field 
indicated constitutes one of the most promising now open to 
enterprise and research. To substantiate this —— it 
is enough to refer to a few of the more notable of the instances 
in which chemical discoveries have been wrought into 
practical form and use. The vulcanisation of india-rubber, 
the manufaeture of Bessemer eteel, the production of aniline 
colour, the separation of glycerine from the acids of fat, and 
its utilisation for purposes varying from those of a healing 
unguent toa powerful explosive, and even the discovery of the 
manifold properties of carbolic acid, are all of them examples 
of the great and valuable results that may be secured by 
simple processes, called into being by chemical discovery and 
capable of widely varying applications to meet the require- 
ments of industrial art and science. 

It may be considered as something of an offset to the 
difficulty commonly experienced in securing a given but 
obscure end by chamieal agencies that most of the discoveries 
in this line, which have shown great utility in tice, have 
been marked by simplicity in their nature and have required 
comparatively little elaboration to bring them to a good de- 
should some of the standard problems 











of perfection ; and 
> iain chemistry —for instance, the extraction of 
sulphur and phorus from iron in the of smelting 
—ever be fully secured, it will doubtless by agencies of 


| such simplicity that nen will wonder why they were never 
| thought of before. The experimenter need not, however, 


confine his attention to problems which, like those just 
mentioned, have puzzled the minds of the great and the 
learned; inasmuch as there are many minor ones that if 
solved contain the quick germs of fame and fortune. 


In the utilisation of waste products of many different 


kinds in the ration and preservation of articles of food, 
in the manufacture of improved lubricating and siccative 
oils, in the providing of substitutes for rare or expensive 


materials used in the arts, and in many other matters too 
great in number to be enumerated here, the student of 
chemistry may find opportunity for extended research not 
less promising in its nature or less profitable in its results 
than the more tangible department of mechanical construc- 
tion.— American Artisan, 
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RECENT PATENTS. 

Tux following specifications of completed tents are a 
dated within the year 1868; and that year should be given 
in caleting Cnav eh SS canned FN 
Patent ( , Chancery-lane. 


(No. 1011, 10d.) James Warbarton, junior, of Sandal, near 
Wakefield, patents arrangements of rotary steam engines. 
As illustrated in the patent, Mr. Warbarton’s engine con- 
siste of a dise mounted on an axis, and carrying on ite 
periphery « piston which traverses an annular cylinder, this 
cylinder being provided at one point with a pegs Pg 
which is withdrawn to allow the piston to pass. Mr. War- 
burton claims, rather broadly, “the construction and em- 
ployment in connexion with steam engines of circular or 

} e ind. . and +. Pp bl er om — ” ! 

(No. 1013, Is. 6d.) William Buck, pper ing, 
patents counteracting the expansion and ple Soe 
f wires used for working signals by the employment of an 
additional or “expansion” wire in conjunction with the 
working wire and a compensating lever. The patent also 
includes arrangements of locking gear, which it would re- 
quire drawings to describe. 





(No, 1014, _ Thomas Lane, v3 — bom eae 
arran ts of pneumatic looms, which could not be clearly 
dleser bed without the aid of drawi 


(No. 1019, 10d.) William Richardson, of Oldham, ts 
improvements in those machines for burring or i 
wool, in which there is employed what is usually termed a 
fine Gomb cylinder, these improvements consisting in causing 
the material to be drawn to the comb eylinder by 
pressure. For this a fan or equivalent apparatus is 
arran in connexion with the interior of the cylinder, and, 
the air being thus exhausted from the latter, the wool is 


pa 
gement of stripping roller and comb for 
removing the adhering fibres from the cylinders of carding 
engines without it being necessary to remove any of the 
rollers, or to have reeourse to hand labour. 

(No. 1026, 8d.) Astley Paston Price, of 47, Lincoln’s-inn- 
fields, patents the use, for calcining ores, &c., of Siemens’s 
regenerative furnaces in combination with ordinary calcining 
furnaces, or with what are known as Gerstenhofer furnaces. 

(No. 1027, 4d.) Edwyn John Jeffery Dixon, of Deanficid 
Works, Bangor, patents planing slabs of slate on two sides 
simultaneously by passing them between pairs of brackets 
fixed to bed; , these brackets carrying cutting tools 
which act on the slate as it passes between them. 

(No. 1028, 1s. 4d.) John Thompson King, of Liverpool, 
patents the use, for ing millstones, of a revolving tool 
or drill, tipped with diamond or other hard stone. 
also includes machinery for actuating and applying 
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4 
- Paddington, patent various details in the 
m ® engines in the first ple they 
pr y a vertical butler containing a firebox the 
' shich is about one-third of the height of the boiler 
tre b tom of the latter The water space below the 
raversed by tabes ehout 6 in. in diameter, thes 
tubes : og the burning fuel, and being fitted at their 
~ eods with gratings to prevent the fuel from falling 
thr For aserndiog ieallees, the driving or coupled 
axles « be provided in addition to the ordinary wheels, 


with other wheels of emaller diameter than the latter, these 











a “ry 
ar cline they ran on @ tramway of w 1 or other suit 
material placed above the level of the ordinary ratis and 
ieptiy high to raise the ordinary whee ut of ntact 
. them t Another clarm . : susing tin 
ne t etuate cranked levers | r lower end 
pat ‘ t gry t je heme t 
ha plan are num “a ( 4 
propose to make the springs « “ ! ‘ 
having long ilinal « rrugetions, at t r gauge 
glasses w floats | hy 
‘a For the | ' 
ul floe 4t I t 
1 “ : ra >. an | 
ae ‘ ‘ we a n kent 
1 ” ng : na? 
t al P { rai'wey heart i 
N wi.) Mark lia : id Aller 
| ‘ nts peckir w! } 
j ‘ t , 
\ “ M wa ner 
: > tie netructi 
nen tr) in . rangem = 
‘ ged ter | “ fte to rise par 
to the ground ’ mo the ap} hon 
. arry tt yer nm advan f th 
yg. or pa 
tert th ‘ by t draug! 
t pater ’ 7) ngem 
} he dacha ‘ wr 4 r r 
t ar t ack 
hakl Ww Dew cif { Wortley 
pe rage t kilo i wz bricks, tiles, A« 
i - sola ng g fl mur sting a 
ey nd capable “ 
partia ed at both ene by suitable lo T) gor 
to be burnt are placed on trucks, and introduced at th 
chimney end of the flue. raila being laid in the latter 
wh the trucks can run Combustible gases generated 
separa a : nt ced into the flue by side open 
ngs, and these gases are ipet by air, which enters the mai 
m a emi furthest from the chimney ihe arrange: 
ent iss h that the heat t« greatest near the r idie of the 
eayth the flue. and the goods introduced at the chim: 


nd are thus gradually heated as they are moved forward | 





niti Vey reach the ¢ tral point ifter passing this point 
my give T thes meat t the entering «a und thue bh 
the latter, #0 that it aequires a high temperature bef 
being brought into contact with the mbustible gases I'he 
arran ent in an ier sone, and we vuld think 

a 1 give eo ‘ resulte 

(XN mM, 10 William Samuel Page and Richard East 


f Nine Kime Whar Nine Elens, patent an arrangement 


f separator for separating wat &¢., from steam on ite 
vmg withdrawn fror : steam boiler. and aleo a form of 
ibrieater; both these details would require drawings to d 





mt 


(No, 1042, ls. 10d.) James Lyall, of New York patents 





an arrangement of loom in which the propelling power is 
applied to the shuttle durnng the whol f ite travel across 
the fabric which is being woven 


iN 46, 10d.) 














Vountney-lane, patent rangements of steam pumps whicl 
t wouk! require the aid of drawings to rive ! " 
application of these pumps for working hydrau fts having | 
two tables which rise and fail alternately 
N J047, Sel.) leanne Pate md John Ta ” f Dukir 
field. patents arrangements scrapers for cleaning tl 
ternal ff sof Cormeh and other baler 
No. 1008, ls. 4d (i i i, of 1, Serle-street, Lin- 
b ; stents, as the ag Ferdinand M el Erne 
Nillus, of Paris, arrangement ble-evlinder marine 
engines for driving twin serew ihese engines would re 
ju u v apace t leseribe th n ean give t them 
and we shal r re merely re k that we 4 t greatly 
wimire the plans proposed 
ho. h id.) William BKdward Newton. of 66. Chancers 
: pater s the agent of Clar Ferdinand Lacombe, of 
‘ De-s “acne, an extraordinary arrangement of steam 
eng ’ the inventor nat the Lacombe tor 
and ¢ ect-og which we may make the same remarks as we 
ar tml ° las patent otieed 
\ * De. lid James Grafton Jone f the Blair 
a uf ‘ewport Trate * apparatus for } 
rae i sand for raising water. Ac 
ame ‘ gw mH rma by winding er 
the t tal rked by compressed air, this 








pil by « mpressing engine stuat 
I M } ses to Dia | 

wor # jet and t actuate them by a wate 
ngine the water for working this eng! 

Ru i or very high pressut 

‘ bode, Lud William Judson Addis. of Tauna. Bom 
bay Presidency. patents forms of wongitudinal iron sleepers 
for railways Mr. Addis proposes to bolt to the sides of the 


rails a pair of plates wh liverge as they descend. and the 








sot wh ) ited by a tiurd plate fhe three 
plates are alightiy curved inwards, and the form of the 
sleeper in sex is thus that of a triangle with concave sides 
Dhe plates Go bet extend continuously for the whok ngth 
the rails; but are placed at intervals, those situated at the 

' aT 7 2180 @8 piates 


ENGINEERING, 
1 (No. 1078, 10d.) John Henry Johnson, of 47, Lincoln's | 433. Geoner Rircuu, Folkest 
Inn-fields, patents, as the agent of Francis Ellershausen, 
Ottawa, Canada, a methed of manufacturing cast steel] and 
an arrangement of furnace to be employed in carryimg out 


which is divided by a bridge into two cham ' 
one chamber receiving a crucible in which cast iron is melted, 
whilst the other is a reverberatory chamber, and ss used for 
heating the wrought-trom scrap, 

with the east iron in the crucible. 


gett. Wiiiiam MANNeRs, Nottingham, “An irre 


Vitreous fluses are intro- 
erucible with the cast iron to protect 
and when the wrough 
have been mixed and melted together the 
lecrarible are drawn off as cast steel through a discharge pip« 


cele being arranged so that when the engine is | metal from oxidation 


be employed for the paddling process 


or remelting of metats y 








ss the carriage runs ba k. 


The patent includes coating 





of Provisional Protection for Six 








ls and mechanism t 








rollers and other purposes where the same kind of re 











An improved pocket tohaac 


























ornamenting metailic tubes and rods.” 
Newark-napon-Trent, 





engines and other vehicles 


‘An iinproved system and apperatus for registering the numbers 
' vn omnibuses and other convey- 





[Jaw. 8, 1869. 
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mpr: oe) pos 
tions suitable for being applied to woven fabrics and other 
surfaces.” 
saa Furrz Rossrt-Tasvrxa, Chaux de Fonds, Switzeriand, 
“ Laprovements in apparatas for winding end setting the hends 
of watches.” 
9839. AnTron Penay, Dartford, * Improvements in ightng or 
illuminating stained, painted, or coloured windows.” 


versifue pas- 





sengers’ railway danger signal.” 
Geoace HewkyY Benxsow, Staleytridge, and W AM 

Grones VaLentis, of the Royal College of Chemistry Im- 

provements in the generation er production of combustibir 

gases, und in the apparatus employed therein.” 

45, Faepernwx Hartr Ksevoirt, 3, San-court. Cornhil! nd 

Hexky Heesent Hazann, 2, Queen-street, Cheapsicie In 












p shutters and blinds for windows, doorwa: nel 
i in the meane for adjusting the sas 
t HaLLmosp, Esoumb, Bishop Auckland, ™ 
proved lubrieator, specially adapted for coal and other tals aced 
im nit erat d 

49. Jous Pouscy, Dorchester Improvemer nt 
tion of sor cohoured photegramh ic tol 

51. Epwarp Thomas Huenes, 128, Chaneery-ian 
ments im means and epparatus for redwecing the 
sesisting the fi sof + i‘ ‘ 
w iter 

2. Epwakp THom Hives 1298, ¢ nee - 
ments in tea and nd other 

ws, Jonw Wi Keo u Bure Y, Oldhan 
n machinery or apparatus for lf ta.” 

jot, Witutamw Frepraick 1 j Im 
in sewing wnach! ne 

9055. Jous Hoveses, ! ford. fi ¥ ik yey. 1 _ 
end Esha Cocknort, Odeell Moor, Bradford, «In semen 
iu apparatus employed in weaving.” 

sas PWARD Bal SL GAIFFITHS, Sheerne “Impr 
or tua for carrying anchor» in boar: after bein 

9957, Twowas Bache Satter and Jonn Strvestes A 
Broomwich, ° tmprovements in presearé or steam ¢% 

9988, Jons Epaies and Jozi Menxerr, Birmingham, ~ | 
ments in tinning pine and other small articles, and in mac! , 
or ratus to be used for that purpose.” 

oo. “Nancet firwiseros, lion, New York, “An ir ! 
method of manufacturing the shoe or breeebpiece fur ' 


loading firearm 
ga8?. Geonge Dawxerr Rosixson, 277, Gray's-inn-: 
provements in carriage» ” 

. Browne Pavy®, Par nd JA CLARK, Manet 
provements in the preparation or treatment of jute, china 
cotton, and other fibrous materials in the raw stats 
yarnée or woven into fabrica.” 

Joun Prt tochd end Witiiam Tromes Cur 
‘ ‘ under-Lyne impr vements in apparatus for war: 
Lpartments. conservatories, and vther structures, applical 


to evaporating pulps ses 

joeery B Y, Bieckburn Improved appara for 
the ventilation of sewers and drains, and thé 
caves therefrom. and for preventir 








uch gases to houses or buildings.” 

n Spent Newton Heath, “ lLayprovement 
manufacture of alum and aluminous salts 

m 














3872. Wiitiam Sragks THomrsos, Cheapside, * Improv 
ladies’ skirts.” 

$374. Geonce Merry Asker, Norwich, “ Improvements in t 

| brellas, parseols, and sunchades.” 

45746. Witt1am Ropexr Lake, 4, Southampton -haildin , 
provements in maciiuinery for cutting and working r 1 
other hard substances, chiefly de ed f mining. tu . 

nd other lik perations.” 

g78, Wintram F TA’ Y. Great Turnatile ‘Impr . ‘ 
in tt true fn } for ex ue frictional ¢ 

‘ f Epw ' ¥, 17, Chadw eet. ( 
“ Improvemer 2 machines for takit mdings (knowr 
Ma s nding machine 

a2. W iam Lew webu lmprovements in | 
for tilling land . 

84. Joun Scarisparck WALKER, Wigan Improvement 
machinery or apparatus f ting, ‘holeing,’ an itting 
eoal and other minera 

iSaé Evwarp ALFaurp ¢ VPE 6. Great George-street In 
I vementi on velocipeds » 

888. WiLtiam Pippin W alcot-aquare. Lmprovement n 
mechanism applicable to omotion 

semM) THEODORE BYROn Hepee tr, Easton-aquare, “ An imy ' 


ymatruction of bandage to be used by females 
92, Henry Woopckorr HamwoOny, 43, Princes-etreet. Man 





chester A spring pau) washer.’ 

, PikRRE GABRIELLE JARKE, 37, Boulevard Bonne-Nourille 

iris A hycdropneumatic pump.” 

3896. JOSEPH BREEDEN. Birmingham, “ lmprovementa in tar r 
valves for liquids, gases, and vapours.” 

sue Groner Krrenir. Fotkestone, “ lmprovements in constru 
tng parker te 

00, Linney PREST » 4 A 
St Helen's, I , ath 





Inventions protected for Six Months on the 
Deposit of Complete Specifications. 





M1. GeorGe TOMLINSON Bovsrieip, of Loughborough rk 
Improvements in steam valves and the sdjunet 
3350. W iM Roseret Laks, 8, Southampton-baildip n 
improved mechine for pegging boots and sh ” ‘ 


| Patents on which the Stamp Duty of £50 has 


been Paid, and Dates of their Production for 
Certificate. 





i376 Kobert Suirs, Higher Chatham-«treet, () riton.upon- 
Medlock, ~ Improvements in machinery for spooling cottor "an 1 
other yarns and threads Dated 30th December. 1865 

194, WitLiam Kine HALL, Sheerness, «Improvements in steam 
boilers.” Dated 20th January, i866 

12. Peren Senvyis Baorr, Ipewicl Improvemen in 
fastenings for the permanent way of railway Dated 2nd 


January, 1964 
4. Francis Warent. 38 Hich-street. Ky neton, “A ne 








paration of fruit beverages of at character i l 
LN6t 
skp Vickers, Sheffield Imy me ma 
ling hoops or tyres for wl ther pur ‘ 
Dated 4th January. 1466 
42, Eouunxp Waker. London-treet Improvements in wind 
lasses” Dated 5th January. 1866 
81. Witttam Eowarp Newros, 66, Chancery-lane In 


ments in shear r ecissors.” 


Patent on which the Stamp Duty of £100 has 
been Paid, and Date of its Production for 
Certificate. 


55, JOHN STENHOUSEH, 11, Upper Brunswick-terrace, Barnabury- 
road, “Improvements in rendering certain substances less 
pervious to alr and liquids.” Dated 8th January, 1562. 
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“yessr we ices. 
It is somewhat curious that the Paris, Seeaux, and Orsay 
Railway, a line which has recently been extended to Limours, 


is, notwithstanding its many striking peculiarities, and the | 


length of time which it has been at work, comparatively little 
known to English engineers. Brief notices of it have, from 
time to time, appeared in various English works; but, so far 
as we are aware, no complete description either of the line 
itself or of the ingenious, but complicated, articulated rolling 
stock with which it is worked has yet been published in this 
country. 

The articulated rolling stock designed by M. Arnoux, to 
the invention of which the Paris and Orsay line owes its 
origin, was first brought into notice in the year 1838. This 
rolling stock was intended to enable curves of very short 
radius to be traversed at a high speed, and a report made on 
it in 1839 by a special commission led to the authorisation, 
by the Government, of the construction of a short experi- 
mental line at St. Munde, near Paris, where the system could 
be tested. On the experiments made on this line a favourable 
report was made by a second commission; and in 1840 the 
Académie des Sciences awarded to M. Arnoux the prize for 
mechanics. Shortly afterwards M. Arnoux — to the 
Government for a concession for a railway, and on the 5th 
August, 1844, one was granted to him for a line from Mont- 
rouge, a suburb of Paris, to Sceaux. This line was con- 
structed with a gauge of 1.8 metres, or 5ft. 10jin., and it 
was —— in June, 1846. Unfortunately, the railway con- 
nected places between which there was but little traffic, so 
that whilst between the years 1844 and 1863 the line from 
Paris to St. Germain, a distance of 13 miles, earned 119,000 
franes per kilometre, equal to 76777. per mile; the Paris and | 
Seeaux Railway, with a Jength of 10.942 kilometres, or about 
6} miles, carned but 26,000 francs per kilometre, or 16761. 


; Limours the old station has been replaced by one of the 
| ordinary kind. At Limours the line aleo makes a circle 
50 metres, or 164 ft. in diameter, around which the trains 
eel but the station instead of forming an arc of aeircle as at 
aris and Sceaux, is of the ordinary form, the platform bging 
situated by the side of the straight portion of the line Just 
| before the circle is arrived at. 
| With the exception of the citeles above mentioned the 
| sharpest curves on the line are those forming the zigza 
| near Sceaux (see plan) which are all of 63 metres, or 207 ft. 
radius, except one, which has a radius of 51 metres or 
167 ft. 4in. Between Paris and Bourg-la-Reine the # t 
curve has a radius of 150 metres, or 492 ft.; but the last 
mentioned station is itself situated on a curve of 207 ft. 
radius. Between Bourg-la-Reine and Oreay the sharpest 
curves are two ares of 328 ft. radius, forming a §-curve 
near Palaiseau, while between Orsay and Limours the curves 
have all been made much easier, the least radius being 
350 metres or 1148 ft. It is in fact intended to some day 
— this line as an ordinary railway to the suburbs of 
aris ; and when this is done the gauge will be reduced to 
4 ft. 84 in., and that portion of the line between Orsay and 
Paris will be straightened. 

The gradients on the railway we are describing, although 
heavy in some places, are not exceptionally severe. As will 
be seen by the accompanying sections, the stee: and at 
the same time the longest gradient is one of 1 in 50, extend- 
ing for about three miles from St. Rémy towards Limours. 
Between Bourg-la-Reine and Sceaux also there is a gradient 
of 1 in 66, about three-quarters of a mile in length, and one 
of 1 in 90, about one nile long, the sharp curves forming the 
zigzag being situated on this latter. It was, in fact, to avoid 
making this ient steeper that the zigzags were formed, 








per mile. In 1852 an extension was granted from Bourg-la- 
Reine—a station between Paris and Sceaux—to Orsay, all | 
the works which had previously been carried out towards | 
making this line, and which were of the value of 2,000,000 | 
franes, or 80,000/., being made over to the company. But | 
Orsay was not a place of sufficient importance, and the ex- | 
tension proved to be as unprofitable as the main line to | 
Seeaux. Some time after arrangements were entered into | 
with the Paris and Orleans Railway Company, who purchased | 
the line, and now superintend its working. An exten- 
sion of the Orsay line to Limours was o in 1867. 

The course of the line at the present time is shown by the 
annexed plan. The system consists of the original railway 
from Paris to Seeaux, a distance of 10.942 kilometres, or | 
about 64 miles, and the line from Bourg-la- Reine to Limours, 
Bourg-la-Reine is 7.29 kilometres, or rather more than 44 
miles from Paris, whilst Limours is 32.5 kilometres from | 
Bourg-la-Reine, making the total length of the line from | 
a to Limours 39.79 kilometres, or rather more than 233 
miles. 

At each of the terminal stations at Paris and Sceaux, the 
line—which, as we have already stated, has a gauge of | 
5 ft. 10§ in—makes a complete circle with a radius of 26 | 
metres, or 82 ft., the platform and station buildings forming 
an are which partially surrounds this circle. This arrange- 
ment enables the trains, after discharging their passengers 
and receiving a fresh load, to continue their course round 
the circle, and thus proceed back again over the line without 
the engine being disconnected. Formerly a similar arrange- 
ment existed at Orsay, but since the extension of the line to 





a gradient of 1 in 90 being regarded as a much more serious 
matter in 1846 than it is at the present day. remaining 
gradients on the line do not require any special notice, as 
there are none of them steeper than 1 in 100, with the excep- 
tien of one of 1 in 83, and about a mile in length, near 
Limours. 

In a succeeding notice we shall illustrate and describe the 
articulated rolling stock by which the Paris, Sceaux, and 
Limours line is worked. 

Swepisn Sreeu.—The Germans now come into eom- 
petition to a great extent with the Swedes, and most un- 
scrupulously so closely imitate their brands, that no doubt 
the natives of the East are deceived into buymg German 
steel, believing it to be Swedish; this must be the case till 
the inferiority of the article is discovered. Rolled Swedish 
steel has also been largely shipped to the East, ard has 
tended much to keep prices below the average in those 
markets. 








Corovrixe Zinc.—Zine may be given a fine black colour, 
according to Knafil, by cleaning its surface with sand and 
sulpburiec acid, and immersing it for an instant in a solution 
composed of four of eulphate of nickel and ammonia in 
forty of water, acidulated with one pert of sulphuric acid, 
and washing and drying it. The black adheres 
firmly, and takes a bronze colour under the 


Brass may be stained black with liquid containing two 


rts arsenious acid, four bydro-chlorie acid, and one of sul- 


pa 
phurie acid, in eighty parts of water. 
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“RAMMING” BY STEAMSHIPS. 

Two very recent disasters, one of them attended with 
fearfully fatal consequences, viz., the loss of 220 lives, show 
to the naval architect what may become, as it has long 
been proposed, a tremendous agency in naval warfare. On 
the midnight of December 17-18, about forty miles from 
Smyrna, two steamers belonging to a Turkish company 
came in collision. The Gallioup, struck by the Charkeich, 
sunk almest immediately, carrying down with ber 220 out 
of 250 souls on board. A few days later two English 
steamers, the Sardis and the Thetis, the latter, we presume, 
the steamer originally fitted with Rowan’s first engines, 
struck at Gibraltar, and the Sardis went down in a few 
minutes, although, happily, all on board were saved. 

All the four steamers named, doubtless, bad iron hulls ; 
and these would be cf the usual thickness of plates. An 
armoured ship would no doubt stand a far better chance, 
yet the blow of a ship displacing 8000 or 10,000 tons, com- 
ing against another armoured sbip at a speed, not of eight, 
ten, or twelve, but of fourteen knots an hour, and that with 
a sword-fish beak under water might do fatal mischief. 








Gvuatamsta.—It is announced that a special commissioner 
is about to sail from Guatamala forthe United States and 
England to negotiate a loan for his state, the proceeds to be 
devoted to internal improvements and publie works. 


Wits 1t ne Mape?—An Act was passed last session to 
enable the Board of Works to make a new street on earth- 
work and arches from Whitehall-place to the middle of 
Wellington-street, Strand, running parallel with the Em- 
bankment-road, on an incline, at an estimated cost of between 
200,0001. and 300,000/.. This scheme, if permitted to be 
carried out, will practically cut off for all time the numerous 
and desirable communications that should be made from all 
the streets on the south side of the Strand to the Embank- 
ment-road. 
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Wuat Wit Be.—A clergyman, 
Mr. Wild, has been lecturing in Canada, 
subject “What the world is coming to.” 
these other things looming in the distance: 
insects will fill up the Pacific with solid habitable land ; 
eventually the will be all land, or at least there will 
no more sea ; is also to be ly equal day 
2 nana atvowiober deny tnaie mn mcd he yet Por 
aos Denaenge ees ughout the world, a 
: will be English.” 
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Alexandria with 1800 tons of coals in 
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W-PROPELLER 
jiriied and persevering 
ractically the ideas of her 

: inventor, sbe anneot fail t 
of all whe deserve to be called 
t own, awkward ae it always le 
wiens, that the paragraph which appeare 1 in 
« last week, headed the “ Lowe-Vansittart Pro 


was not written by any one ia or attached te our 


Much the same paragraph appeared in the Times | 


same dav, and porsibly from the «ame source. 
Lowe's propeller was carefally tried, in 1857, on MLS 
Kulltinch, in competition with Medwin's, Philp's, Hirsch’s, 








(priffithe « tried at criews times on the same veasel 
With the exception of Philp’s, the Lowe propeller gave the 
woret result of all. whi Griffith's gave the best. The 
Bullfinch ix bat 106 ft. long, 22 ft. beam, had an average mid 
hip section on all the trials of 132 square feet, a displace 
ment of 266 tons, and an indicated power varying from 
i to 241 As all the conditions of trial, just named, 
. | exactly the same in each, with the exception | 
in ited power, and revolutions of engines, the 
may t ta lated aa f w 
Ke i 
Prope ! LHI tions of _ Speed 
Sevew 
Knots. 
Meds fuly 8, 1869 196.82 | 149.0 8.073 
Phaly M LAO 225.00 175.5 | 7.249 
July 1, 1869 220.13 174.5 7.989 
this i) er 13, 1859 240.60 2711.0 8.015 
‘ the June 24, 1857 240.62 1915 8.4352 
Lowe's Sept.10,1867 ...| 222.67 175.0 7MA2 
Griffit 4 March 20, 1856 241.48 194.0 8.534 
rt screws, all two-bladed, varied in dimensions 4s 
‘ 
Na i ter I h Length Boss 
r ft in 
Medwin's t “ s 1 H f 05x10 in 
i r ; i 72 | Ohx Odin 
11 6 9% ] 4s | 94 in 
Lirect f 4 } 0 Bh 114xK16 in 
‘ ; l , v Lig j2t $> 2 In 
I 2 | ) : 10 io 
‘ 4 { i ; 1 OF \20 >} r 
All these particulars will be found in the third report of 
t Britiah Association Committee on Steamship Perform | 
ines nel | 
Mrs. Vansittart has applied biades of the form patented 
by her father to the Griffiths boss, not as a * bold experi 
nt,” but with what, to an engineer acquainted with the 
ect. would have been the certainty of advantage by 
so. A competitive trial of blades of the respective 


forms wpon the same boss of the screw of the Cadmus will, 
course, show what advantage, if any, the Lowe blade 


‘ 


has over that introduced by Mr. Griffiths 


Paseenore Trarric RerTween Frayce asp Exoiann.— 
The number of passengers to or from France and England 


by t four principal ports for that traflic, was as follows 

uring the year 1868: Calais, 142,221: Boulogne, 109,365; 
Dieppe, 35,577; and Havre, 10,207 

l'un Deumsoxp Leont.—The composition of the gas 

tadupted for the preduction of the Drummond 

y aml of the numerous substances whose refractory 


eter recorumends them ae fit substitutes for hme and 
1 in eometructing eviinders has been made a subject 


juiry by M. Caron He had noticed some time since 
that magnesia, when used as a cylinder, soon wasted away 
by tilimation, and aseribed this to the reduction of the 


for he found that the mixture producing the most in- 
t nvariably contained an excess of hydrogen, 

substances are substituted for magnesia the in- 

exercised by the reduction is still more apparent. 








Tue Otive Baancuss ov Screxce.—At a banquet given in 
York. in honour ef Professor Morse, of telegraphic cele- 
Vajesty's minister to the American Government, 

n,. C.K. eatd, m the course of a speech States- 

ys scientific men, and it was to science that 

for the meaus of communication. Steam 

t olive branch offered by science, The voy age my 

wk secross the ocean im @ ‘fast sailing vessel in 

y-five days is now accomplished m nineor ten. There 

» still more effecti olive branch, this wonderful 
legraph. Should | have the good fortune to live t 

age of the venerable Professor Morse, I still hope 

we sach improvement as will enable us to carry or 
onversation by means of the cable. We should 

t ‘ rchants on this side of the water discussing their 

ff with thove on the other, by means of the cable, at “so 
& minute We should hear, perebance, of some love- 
ken youth of London or Paris whispering soft nothings 
r the cable te one of those bewitching syrens of New 
I suppose it would be at so such an hour, she tempt- 

m all the while to throw himeelf upon the gulf which 
ates them. We shall then have statesmen—aye, and 
days of progress, stateswomen, too—secretly dis 

x international questions at so much a conference ; and 
we, poor, unhappy diplomatists, shall run a good chance of 





ENGINEERING, 
| THE CHICAGO SUBWAY. 
| Tex subway communication between the east and west 
| sides of Washington-street, beneath the Chicago river, is 
comapleted, and was opened for public traffic on the 1st of 
January. In the sixth volume of Excuveenine we illus 
l trated and described this work of Mr. Chesbrough, the 
engineer of the Lake Waterworks, Although the tunnel 
| ix nothing more than an ordinary length of covered way, it 
| js interesting as being the first work of its class that has 
| been completed in America, and will be followed by other 
similar subway to replace the numerous swing bridges 
| which at present alternately impede the street traffic and 
| the navigation of the crowded stream. 

The sulrway just completed is divided into three passages 

one for foot passengers and the other two for horse traffic. 
The footway is 10ft. 9 in. high and 10 ft. wide, covered 
| over an arched invert with wooden pavement, and approached 
from the ordinary Street Jevel by a flight of steps at each 
end The other ways are 15 ft. high and 11 {t. wide, 
covered with semicircular arches, and built with brick 
| inverts of 10 ft. in radius. The outsides of the side walls 
are carried above the springing line of the arch, to meet a 
covering of flagging which is laid over the asphalte outside 
the tonnel. This form of section extends for a length of 
110 ft. on each side of the centre of the river. At that 
distance the two ways unite in one arch 23 ft. 4in. wide 
and 20 ft. Gin. in height. This area is gradually reduced 
for a distance of 40 ft. until it is 19 ft. 6 im. wide aad 18 ft. 
Gin. in height. From this point to the tunnel face, a 
further distance of 269 ft., the section is unaltered. The 
approaches consist on the east side of 273 ft. of open 
cutting between retaining wall«, the greatest height of 
which is 25 ft, reduced to 5ft. at the street level, where 
they terminate in piers. On the western side the ap 
proaches are 49 ft. longer, owing to the difference of street 
level. The entire length of the covered way is paved with 
ithe Nicholson block pavement, so largely employed in 
Chicago, and bedded upon concrete and paved. The 
gradients of the tunnel fall each way towards the centre, 





made to receive any leakage or surface drainage. The 





| water from this well is lifted through a brick drain 4 ft. in 
diameter into another well built on the west side of the 
tunnel. An entrance house is built on either side of the 
river going to the steps that communicate with the passenger 
subway. Ventilation is obtained throughout | 
im the side of the arching communicating with a pipe which 
leads to a ventilating shaft in the entrance houses, and gas 
lamps, at intervals of 50 ft., illuminate the passage from 





fend to end. 
| 


The works were commenced on the 11th of October, 1866, 
but the failure of the first contractor incurred much delay, 
which was increased by the necessity of constructing that 
portion of the work beneath the river in two lengths within 
cofferdams one half the width of the stream, so that the 
navigation was not at auy time interfered with. 

fhe quantity of materials employed was as follows :— 

cubic yards. 


Conerete ... ote ose 6,000 
Brickwork ... ale oul 6,000 
Masonry 10,000 
Rubble 10,000 


Forty-four thousand yards of clay were taken to spoil, 
The total cost of the work amounts to 309,216 dollars. 


SALES ANNOUNCED 

Best pes the important sale of extensive Swedish mineral 
property to which we referred last week, the Basingstoke 
canal is announced to be sold by tender. It is 36] miles 
long. Particulars of Johnson and Wetherall’s, ‘Temple, 
The Carysfort copper, sulphur, iron, lead, and silver-lead ore 
mines in Wicklow are to be offered at the Mart, London, on 
the 3rd of March. The royalties comprise 16,500 acres, 
there are cight or ten shafts, and machinery at work. 
Boutland’s shipbuilding yard at Jarrow-on-the-Tyne, is 
announced for sale by auction on the 2nd of February. The 
frontage on the Tyne is 1177 ft. The Gresley-wood colliery, 
near Burton-on-Trent, is to be sold by auction at Derby on 
the 26th inst. The fine wharf, on the Grand Junction 
Canal at the corner of Harrow-road and Bishop's-road, Pad- 
dington, comes under the hammer on the 2nd of February. 
The fromtage on the canal is 100 ft. Slate quarries at 
Beddgelert, North Wales, are to be sold on the 22nd inst. by 
Mr. Reid, of Great Marlborough-strect, London, W. On 
the 2ist inst. the Stourmouth Brewery and Maitings at 
Wingham, Kent, are to be sold at the Mart, London. A 
manufactory, with 101 ft. frontage on Deptford Creek, 
Greenwich, is announced for sale to-day, being the late 
premises of the Granite and Hardstone Working Company. 
On Wednesday last, 15th inst., was announced a large sale of 
surplus plant and machinery of the East London Railway 
Company; and on ‘Tuesday last, the plant of the sawmills in 
Westbourn-street ; yesterday (4th), the works of the Photo- 
genic Gas Company, at Stratford, came under the hammer. 
rhe Belgian State Railways were to have sold on Wednes- 
jay last, at auction, at Brussels, 8000 tons of old rails, 
2500 tons of cast iron, and 250 tons of miscellaneous metal. 


Swepish Iron.—Ilt is much to be regretted that the 
Swedes are endeavouring to introduce rolled tren to super- 
sede hammered. It appears that it can only be produced at 
a very slight reduction ed the better article. Such being 
the case, their staple commodity will be put out of consump- 
tion entirely if they are to come into competition with Eng- 





being exploded altogether.” 


land or the large Continental manufacturers of rolled iron. 


where a well or sump, 10 ft. deep and 5 ft. in diameter, is | 
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THE SUN. 

Tuz year that has just passed from us will be for ever 
memorable in the history of science. It has given to 
astronomers a method of studying the physics of cur 
central luminary, the sun, at once so delicate and so search- 
ing, that a new era of observation has dawned ; it has, more- 
over, seen the settlement of a question which has puzzled 
mankind for a century and a half, and put us in possession 
of new facts of the highest interest and importence. 

The sun shining in louded and uneclipsed splendour 
is a sight familiar to us all, and, time out of mind, mankind 
has watched bis risings and settings, and poets have sung of 
the panoply of deol eas glory in which he then appears. 
In these ordinary aspects, however, the sun for the last 150 
years has been invested with comparatively little interest to 
the astronomer ; it is only when hid im dire eclipee that the 
feeble human eye can appreciate all the wonders of our great 
lightgiver—and total eclipses happen but very rarely 
Whenever the sun shines, the brilliant envelope, called the 
photosphere, is full of wondrous teachings; and the mar- 
vellous sun «pots, the discovery of which sent a shock as of 
an earthquake through the minds of the schoolmen at the 
beginning of the 17th century, are among the most striking 
and stupendous effects of force which it is given to man to 
witness. But these are now but ordinary phenomena; we 
are familiar with them; and we are apt to forget the scale 
on which the changes rendered visible to us by our telescopes 
are made. This is not the case with the different class of 
actions which, though for ever going on, are Only visible to 
us when, during eclipses, the moon shields our eye, and, 
by interposing herself exactly between us and the sun, 
Fh us to inspect the sun's atmosphere with perfect ease. 
Then new glories are rendered visible, which make the 
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| moments of the totality as precious to scientific men as they 


are terrible and awe-inspiring to ordinary beholders. One 
seeros in a new world—a world filled with awful sights and 
strange forebodings, and in which stillness and sadness reign 
supreme; the voice of man and the cries of animals are 
hushed ; the clouds are full of threatenings and put on un- 


| earthly hues—dusky livid, or purple, or yellowish crimson 


tones chase each other over the sky irrespective of the 


| clouds. The very sea is responsive, and turns lurid red. 
| All at once the moon's shadow comes sweeping over air and 


earth and sky with frightful speed. Men look at each other 
and behold, as it were, corpses, and the sun’s light is lost. 
And then? Then the astronomer at his telescope sees 


| the edge of the moon, which hangs like a black ball in the 
| heavens, suddenly, as if at the call of a magician, bedeckt 








here and there with strange-looking tongues of red flame, 


|and at those parts where the edges of the sun and moon 


by openings | 
¥v opening 


most nearly fit each other lower ridges are seen, lying close 
to the moon's edge—or limb—and continuous for some 
distance. As the moon travels over the sun from west to 
east these strange “red flames,” still maintaining their 
shapes, vary their size, and then, just before totality is 
over, another line of ridges is seen on the opposite part of 
the moon to that on which they first.appeared. Then the 
sun appears again, and these strange things are lost to 
human eye till another total eclipse comes round with its 
glorious revelations.— The Times. 
= z- . 

Tue Bourst De.iusiox.—Marshal Vaillant, Minister of 
the Emperor's Household, and of the Fine Arts, has given a 
site on the territory of the Depét of Marbles, for the erection 
of the model of Boutet’s proposed bridge from Calais to 
Dever. This is much to he regretted, Because the model, 
when constructed will, of course, show sufficient power of re- 
sistance to give the plausible schemer foundation for an 
argument apparently strong, to those who, unable to com- 
pare small things with great, will jump at the conclusion 
that, because a structure, a few feet ooa, will support heavy 
weights, the strength of a similar structure, afew miles in 
length, ought to increase in proportion to its greater span. 


Hartiepoot Harsovr.—aAt the last monthly meeting of 
the Board the harbour-master’s (Mr. Dykes, C.E.) report 
was read. It dwelt at some length upon the results of 
soundings taken by him in the bay on the 17th of December, 
the most important matter being that the channel leading to 
the old harbour has become considerably narrower along the 
distance between the pier head and the ball buoy, and that 
the depth of water on the bar at low water, ordinary spring 
tide, has been reduced from this cause to 2 ft. 3im., being | ft. 
below the soundings taken last Uetober. By the copious 
use of the dredger the west harbour entrance bad been kept 
in better condition, there being now a depth of 3 ft. 9 in. at 
low water and spring tide, so that the level on the bar was 
about a foot above that of the eil!s of the dock gates, and the 
difference between the depth of water at the entrance of west 
harbour and the old harbour was | ft. Gin. in favour of the 
former. The extreme prevalence of southerly winds had 
caused the sand to accumulate at the ferry landing in im- 
mense en and this sand had washed down into the 
channel by the high tides to an eatent which seriously im- 
peded the working of the ferry between the two towns; and 
be hoped that the recurrence of northerly winds would tend 
to prevent a continuance of the deposit ; at the same time he 
pownted out that it conclusively proved the necessity of such 
works as were contemplated in the New Harbour Bill, which 
be hoped to find would permanently cure the evil complained 
of. The Works Committee's report, a very lengthy docu- 
ment, was next read. The report was adopted. It was also 
resolved to accede to Mr. Dyke's request to be allowed to ex- 
perimentalise in the Slake as to the power of the proposed 
tower breakwater, winch could be done at a cost of trom 2v/. 
to 50/., and, by calculating the difference between the force 
of the waves which only average to reach the foot, a close 
idea, he believed, could be formed of the effect on the full- 
sized towers by the sea outside. We illustrated the tower 
breakwater, proposed by Mr. Jaffrey, a long time ago in 
ENGINERRING. Mr. Dyke's experiment, if long enough con- 
tinued, will show if it can withstand the full fury of the sea. 
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NEW BRIDGES IN AMERICA. 
Tue rapid extension of railways in the Western Ameri- 
can States has given plenty of occupation to in 


the construction of bridges across the broad rivers of the 
Continent. Captain Eads, of St. Louis, Mr. Thomas C. 
Clark, at Quincy, and Mr. Chanute, at Ranms City, are 

Already 


taking the lead in the execution of these Works. 
tive bridges cross - Mississippi—one at Dubuq 
built of iron, and 1760 Ng i. 
long, crossing at. Rock i 
Clinton, lowa, 2500 ft, in J 
lington, Iowa, 2100 ft.; A 
pleted, by Mr. Clarke, vr 0 we 

Bolder than any of these “is three-arched bridge of 
Captain Eads, which is already in progress at St. Louis, 
and which has been fully described and illustrated in 
EXGINEERING. 










OUR IRONCLADS,. 
Tur following is abstracted from a 


Name. Guns. Tonnage. A —_ 
Warrior 32 6109 1250 356,990 
Black Prince 28 6109 1250 357,993 
Achilles -_ 26 6121 1260 444,590 
Northumberland 28 6621 1350 459,109 
Bellerophon 15 4270 1000 343,076 
Hercules 14 5234 1200 
Defence 16 3720 600 
Hesistance 16 8710 600 
Hector ... 18 4089 800 
Valiant 18 4063 800 
Penelope jo ll 3006 600 
Waterwitch ... 2 
Viper 2 

* Monarch 7 1100 


The above are only partially armour clad. The first cost, 
as given above, includes fittings, but is exclusive of establish- 
ment and incidental charges. 


Ihe following are fully armoured ships, and have iron 
hulls like the fourteen partly armoured ships above named : 
Name. Guns. Topnage. tL Cost. 
£. 
Minotaur 26 6621 1350 462,827 
Agincourt 28 6621 1360 446,115 
Scorpion ots $ 
*rince Albert ... $ 
Wivern 


eee 4 

the Vixen, with 2 guns, has her hull built of both wood 
and iron, and is only partially armour clad. 

Eight of the ships afloat have wooden hulls, but are wholly 
armour clad, viz., the Royal Oak, with 24 gune, 4056 tons, 
800 H.P.; Prinee Consort, 24 guns, 4045 tons, 1000 HP. ; 
Caledonia, 24 guns, 4125 tons, 1000 H.P. ; Ocean, 24 guns, 
M47 tons, 1000 H.P.; Lord Clyde, 24 guns, 40967 tons, 
1000 HLP.; Lord Warden, 18 guns, 4080 tons, 1000 H.P.; 
Favorite, 10 guns, 2094 tons, 400 H.P.; Royal Sovereign, 
5 guts, 3765 tons, 800 H.P. 

Six of those afloat have wooden hulls, and are only partially 
armour clad, viz., the Royal Alfred, with 18 guns, 4068 tons, 
#00 H.P.; Zealous, 20 guns, 3716 tons, 800 H.P.; Repulse, 
12 guns, 3749 tons, 800 H.P.; Pallas, 8 guns, 2372 tons, 
600 H.P.; Research, 4 guns; Enterprise, 4 guns. This 
formidable fleet of ironclads afloat represents in the ag 
gregate 520 guns. Out of the 34 vessels afloat, 13 are built 
on Mr. Reed's plan, and 5 on Captain Coles’s turres plan. 
The cost of some of the wooden vessels was: Lord Clyde, 
273.824.; Lord Warden, 316,8371.; Royal Alfred, 269,3701. ; 
Ocean, 258,8134.; Caledonia, 264,6581.; Prince Consort, 
226.9951. Of the ten ships building, seven have iron hulls, 
and are only partially armour elad, viz., Sultan, with 13 guns, 
5226 tons, 1200 H.P.; Captain, 6 guns, 4272 tons, 900 H.P.; 
Iron Duke, 14 guns, 3774 tons, 800 H.P.; Audacious, 14 
guns, 3774 tons, 800 H.P.; Invineible, 14 guns, 3774 tons, 
400 H.P.; Vanguard, 14 guns, 3774 tons, 800 HLP.; 
Hotspur, 2 guns, 2637 tons, 600 H.P. The Glatton, with 
2 guns, has an iron hull, and is wholly armour dlad. 
The Swiftsure and the Triumph have their hulls of iron 
sheathed with wood. They are to carry 14 guns each, with 
a tonnage for each vessel of 3893, H.P., 800 each. These 
ten ships represent in the aggregate 107 s- Two are to 
be built on Captain Coles’s plan, and eight on Mr. Reed's 
plan. The names of the four floating batteries, three of 
which have iron bulls, and are wholly armour clad, are the 
Erebus, with 16 guns; the Terror, with 16 guns; and the 
Thunderbolt, with 16 guns; the Thunder, with 14 guns, has 
a wooden hull, but is wholly armour clad. The first cost of 
these batteries is thus stated: Erebus, 82,030/.; Terror, 
80,7261.; Thunderbolt, 80,2302.; Thunder, 69,7764 The 
above 48 ships and batteries represent in the aggregate 
689 guns, and H.P. of 36,290. 


FIRgARMS IN THE Meyuicx Connection, Sours Kex- 
stveroy.—Firearms are displayed of every description. 
Here are matchloek, wheel-lock, and tricker flint-lock ; the 
snaphaunce, arquebuse, petronel, and caliver, the reenta- 
tives of the modern mrusket (also occasionally with its 
bayonet), and rifle, gun, and ftowling-piece, carbine, 
blunderbuss, Among the last named isone of about three 
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poper. Portmanteaued and coatpocketted 
surface variegated with various engraved and 
racters of a promissory significance, the financial 
eh 90 of many American lines haye performed in 
and feats little short of alchemy, for have 
often — their paper. into bectaed oma 
into : 

The general run of American rails have been from 56 to 
65 and a few of them 70 tb. to the yard. The section may 
be described as a bastard form of Mr. Vignoles’s rail. The 
depth until within a very few years—and we write with 
upwards of seventy sections before us—was seldom more 
than 3} in., nor the base wider than 3} in., while the stem, 
what there was of it, was 3 in, expanding into a balloon- 
shaped head, generally flat on the top, and altogether so 
siumpy and steep at the sides as to make any attempt at 
useful splicing quite out of the question. The rail was almost 
as easy to roll as square bar, it was almost always made 
from a pile but 6 in. square, the “draw,” or ratio of re- 
duction for a 60 Ib. rail being thus but 6 to 1, and such 
things as tests and wholesale rejections in case of defects 
were not thought of by the gentlemen who were only too 
happy to get rails of any quality in exchange for their 
terminable I. O, U.'s. The Americans have learnt better— 
indeed, they knew better long ago, but necessity knows no 
law of metallurgy or dynamics. They are ordering and 
| paying a better quality of rails, the cost being greatly 
enbanced by a heavy duty upon importations, and they are 
adopting forms of greater vertical stiffness, and which are 
better adapted for “ fishing.” Of course the nearly pro- 
hibitive duty favours a large home manufacture, and the 
Pacific Railway must, by an Act of Congress, granting it 
Government aid, be laid with home made rails—and capital 
rails we must honestly own they are—quite up to good 
Staffordsbire or Cleveland makes. Many American. rail+ 
ways, too, are largely, some of them exclusively, adopting 
the best material of all for rails, viz., steel. 
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AGRICULTURAL STATISTICS. 


Tae total number of occupiers of land owning live stock, 
and oceupiers of land only, in Great Britain in 1868 was 
520,971, viz., in England, 985,577 ; Wales, 55,283 ; Scotland, 
80,111. For Ireland the number was about 600,000. 

The leading characteristics of the returns of 1868 may be 
thus stated; Of the 56,964,000 statute acres of Great Britain, 
29,965,694 acres were returned under crops, bare fallow, and 
grass, against 29,727,047 acres in 1867. In En of 
$2,590,397 acres, 23,038,781 acres were under cultivation, 
again t 22,932,306 acres in 1867. The of acre- 
age under each bead in 1867 and 1860 ively were, 
corn crops, 32.3 and 32.6; green erops, 11.7 and 11.2; bare 
fallow, 3.3 and 3.5; clover, &c., 10.8 and 10.3; permanent 
pasture, 41.6 and 42.1. In Wales, of 4,734,486 acres, 
2,603,646 acres were under cultivation, against 2,415,139 in 
1867. In Scotland, of its 19,639,377 acres, 4.413.267 acres 
were under cultivation, against 4,379,562 acres in 1867. There- 
sults for Ireland arethus stated: Of the total area of 20,322,641 
acres, 15,575,270 acres (including 206,446 acres under flax) 
were under cultivation in 1868. The results for the United 
Kingdom, including the Channel Islands and the Isle of Man, 
are as follows: Of a total acreage of 77,513,585, 46,652,546 
acres were under cultivation in 1868, against 46,387,066 in 
1867, showing an excess of 265,479 acres in the year under 
Teview. 

Thea gate acreage under corn and nm crops in the 
United aaa in 1868, as compared with 1867, hee the 
following results: In corn crops there has been an increase of 
227,000 acres, andin green crops, exclusive of potatoes, a de- 
erease of 170,000 acres. The acreage under potatoes was larger 
in 1868 than in 1867 by 84,000 acres, of which 50,000 acres 
were in Great Britain and 34,000 m Ireland. In each division 
of the kingdom the acreage under wheat was larger in 1868 
than in 1867, The total increase amounted td 310,000 acres. 





went: pee + ea Photo-relief Printing Com- 
, recently established, are earrying into use 
tear semey stabbed, xy conrying te sreeiad ee 
page 36 of vol.i. of Exemvurnine. It is based upon the 
fact that gelatine sensitised with bichromate i 

becomes insoluble on exposure to light- 
fore, after having been exposed under « negative, and 
treated with water, presents a ow in relief, in which the 





inches bore; the arm with a dragon figured at the j 

from which the modern “dragoon” derives his name. But 
the most remarkable peculiarities of the firearms will be 
found in the proofs they afford of the antied of man 
modern inventions. Prototypes are shown of the double- 


barrelled gun, the principle ot rifling, including the oval bore 
of Lancaster, and even the th-loading revolver. The inven- 
tions proved unavailable for general use owmg, to the 


imperfections of old gunsmiths’ work, and, still more, te the 
fouling, slow-combusting nature of the compound formerly 
known as “ gunpowder.” 


y | varying tones are expressed by 


P are shown by i 

dissolved, and the high light of the photegraphs are retained 
by the hardened gelatine. Between these two extremes the 
a graduated thickness of the 





plate. Such a surface forms a matrix for a soft metal sheet, 
aoe Mier -crlacwne ere Dil nal ph Wo ten 
press, receives a i ion of the original. From the 
piate so 


an pumber of impressions be printed 
a an acetaney fined prose. The tak-englopel samy be of 
any colour, and if desired may be toned.so as to reproduce in 
each impression the natural hue of a photograph. 
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temperature 

60 ft., 80 ft., or even 100 ft. hig’ 
land. Only give the stone “a chance” by developing its 
heat absorbing surface, and a ton of stone broken into half 
inch cubes presents eight times the surface which it would 
if broken only into 3 in. cubes. It is only the incalculable 
extent of interstitial heat absorbing surface which fiuid 
melted iron possesses that permits of its being converted in 
a few minutes into steel by blowing air through it from the 
bottom upwards. We cannot conceive the magnitude of a 
single indivisible particle of iron, but supposing, for the sake 
of bringing it within the compass of the mind, that it was 
a cube one sixty-fourth of an inch square. .We know that 
it is almost infinitely smaller since it is perfectly easy to 
detect the presence of a single grain of iron in a hundred 
gallons of water. But taking the imaginary cube ~,th inch 
on a side, and a 5 ton charge, say, 24 cubic feet of iron in a 
Bessemer converter, the iron } 18m. deep, equal to a 
block 4 ft. x 4 ft. x 1.5 ft.==24 enbic feet, and having a super- 
ficies of 56 square feet only. Divided into cubes a. gigth in,, 
the whole surface would beeome 110,592 square feet, or 
more than two acres aod a half. In reality, the heated 
surface thus acted upon in 5 tons of melted iron ig mere 
probably many millions of acres. And the greater the heat 
absorbing surface the quicker the action of the hot gases 
rising among it. 

The only practicable means of breaking ironstone on the 
large scale, and at a low cost, is afforded by Blake's stone- 
breaker, an invention which, properly recognised and em- 
ployed, would be of incalculable value to the iron industry 
of the kingdom. Even if it cost 4d. a ton to break the stone 
into small fragments—and the cost is not more—and taking 
this as 1s. a ton on the pig, the saving of coke, by lowering 
the temperature of the escaping gases, would in most dis- 
tricts be much greater, while the height of the furnace 
might be lessened with a cousequent saving in first cost, 
interest, and repairs, besides the saving in hoisting, say, 
5 tons of materials for each ton of pigs through the addi- 
tional height saved, 

Of Aitken’s mode of calcining ironstone in clove kilns, 
especially the carbonaceous stones, much may he said, aud 
we shall have more to say hereafter. 





‘ Univensat Exniesrion a2 Viexsa, — The Austrian 
overnment has decided on organising a grand international 
exhibition at Vienna. The site to be devoted to the purpose 
is « large park, which will afford accommodation for a build- 
ing with surrounding on a very extensive scale. Full 
particulars will be available shortly. 
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THE INSTITUTION. 

Tuer short experience which the Members of the Institution 
of Civil Engineers have had of their new building has been 
ample to prove to them thet nothing has been left undone to 
provide the hest secommodation, and—short of refreshments 

to supply all the requirements of a club. The separation 
of the library from the newspaper and writing room is of 
great advantage both to the lounging frequenters and to those 
who came to consult the volumes, now re-arranged, in the new 
hook-cases which line the walls of the former. The temporary 
offices are now resigned, and the various officers are now 
established in the new building, although everything is not 
yet in order, We publish an illustration of the exterior of 
the Institution and also of the theatre, both of which are 
taken from photographs by Mr. F. York, of Lancaster-road, 
Notting -hill 


THE METROPOLITAN DISTRICT RAILWAY. 
At the last meeting of the Metropolitan Board of Works, 
charged with the construction of the Thames Embankment, 
the completion of which is being indefinitely delayed by the 
inability of the Metropolitan District Railway Company to 
carry forward their line under the Embankment, the follow - 
ing notice of motion by Mr. Shaw was considered 
That he will ask the Board whether the Metropolitan 
District Kailway Company have kept faith, and acted “p to 
the terms of the agreement entered into with this Board on 
the 15th of May, 1865—lIst, in regard to the payment of 
the interest on the 200,000/. owing to the Board, due on the 
lst of January; 2nd, whether the company commenced the 
railway (as agreed) on the Ist of July last, with a view to its 
completion (aceording to agreement) as far as the Temple, 
by the 15th of July, 1860; rd, the expense, directly and 
indireetly, inflicted on the ratepayers of the metropolis in 


consequence of the delays and non-fulfilment of promises | 


and agreements by the railway company.” 


Mr. Shaw said that the public was greatly inconvenienced, | 


and suffered serious injury through the delay of this railway 
company, who had broken every pledge they had given. The 
Board had the power to exact penalties for rh amy but in 
their liberality they had not done so, but allowed the rail- 
way company to do just as they pleased 

Mfr. Richardson asked the solicitor if the interest on 
200.000, due on the let of January had been paid. 

The Solicitor said it had 

Mr. Shaw then put the first two questions to the engineer 

Mr. Bazalgette, the chief engineer, in reference to the first 
question, said he did not think the interest had been paid 
V ith respect to the second, he said the works were not com- 
menoed on the lst of July, but at the latter end of August, 
and they were now at a standstill. 

Mr. Newton said it would be better for this subject to be 
sent to a committer of investigation 

Mr. Bazalgette said it had been said that the work could 
be completed in six months. Now, he had no hesitation in 
saying that if they went on at the present rate they would 
not be oomy leted in Gx years. 

It was at length agreed to refer the subject to the com 


mutter of investigation 


Desraverion or a Founpry wy Fire.—On Monday 
night a fire broke out at Melville Foundry, Montrose, result- 
ing in the total destruction of the main building, with the 
machinery therein, besides an excellen! collection of patterns. 
The fire # supposed to have originated from a spark of 
molten lead from the smelting furnace hav ng lodged in the 
pattera loft 





Evotren Osx—Tas Woopen Watts or Exoiayp.— 
The timber-built unarmoured screw frigate Sutlej, is now 
having her machinery taken out at Portsmouth, preparatory 
to being broken up. It was only in October, 1860, that the 
Sutle} made her first speed trial as a new ship over the 
measured mile, when Po attained a mean rate of 13.076 
knots. She was then considered one of the handsomest and 
ewiftest ships afloat. She is now a striking illustration of 
the short lite and costliness of a wooden-built ship of war. 

Bver or Me. Roperr Narier.—A movement was made 
at the Dublin meeting (1865) of the Mechanical Engineers to 
present the then president, Mr. Robert Napier, of Glasgow, 
and West Shandon, with a marble bust of himself The 
movement was wholly distinct from the Institution of Me- 
ehanical | ngtneers in its official capacity, having been con- 
fined to the private co-operation of the members. Mr. 
Napier kindly consented (o sit to an eminent sculptor, Mr. 
E. W. Wyon, whose labour, inspired by a high order of 
genius, was singularly saceessful. The bust was afterwards 
exhibited at the Royal Academy, at the Conversazione of the 
Institetion of Civil Engineers, 1867, and at the late Leeds 
Exhabitior It has now, we understand, been presented by 
the subseribers’ committee to Mr. Napier, and is now in his 
residence at West Shandon 

Tae Mite-Loxe Viapver across tae Sotwayr.—The 
Solway Junction Railway, which has been for several years 
ia course of construction, is now so near completion that it 
is expected that next month an engine will be able to run over 
the entire line from Kirtiebridge t> Brayton. | he iron viaduct, 
which is a fine specimen of engineering, is now finished. It 
is formed of a suceession of 30 ft. bays. Between the English 
end of the viaduct and the shore an embankment is in course 
of erection. Some difficulty has been experienced at Bow- 
ness Moss. The moss is about two miles across. A con- 
sulereble portion of it, however, was drained some years ago, 
and the remainder is now being drained, and it is expecte 
that it soon will be sutliciently consolidated to carry the rails. 
The river Wampool is crossed on a viaduct of seven bays. 
The viaduct is similar to the one over the Solway. A bank 
of i) yards connects the shore with the viaduct. The 

tr in a forward state. The engineer of 


remainier of th 
} t Railway is Mr. James Bruniees, C. E 
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We illustrate, above, a new and very simple form of, 
counter, designed by Mr. C. P. Wileox, of Glasgow. It con- | 
wists of a ease traversed by an axis, d, on which are placed | 
the series of outer and inner wheels, a and 6. Referring to | 











| the views of these wheels in Figs. 4 and 5, it will be seen | 
| that each outer wheel, a, is recessed on one face, and that it | 
| is provided on that side with an eccentric boss, on which the | 
| next inner wheel, 5, is placed. The inner wheels are pre- | 
vented from turning round relatively to the case by the | 
links, ¢, which extend from a stud in each inner wheel to a 
|bar, «. The inner wheel at the unit end of the series is | 
carried by an eccentric on the axis, d,and as that axis re- | 
| ceives its motion from the shaft of which the number of | 
| revolutions is to be counted, this wheel is carried round, and 
communicates its motion to the first of the outer wheels. | 
The inner wheels have nine teeth and the outer wheels ten | 
| teeth each, and the first outer wheel is thus moved through | 
one-tenth of a revolution each time that the first inner wheel! 
| is carried round by the eccentric on the revolving shaft. | 
The second outer wheel being driven by the second ener | 
wheel, which is placed on the eccentric boss of the first outer | 
wheel, thus makes one revolution for each ten revolutions of | 
this latter wheel, or for each hundred revolutions of the axis, 
d. Inasimilar manner the third outer wheel makes one 
revolution for each thousand revolutions of the axis, and so 
on. The outer wheels are each marked on the periphery 
with the numerals 1, 2, 3, &e., and as the wheels revolve, 
these numbers are brought successively into view through a | 
slot at one side of the case, as shown in Figs. 3 and 6. Whilst 
speaking of this arrangement of counter, we should state that 
| the arrangement of epicycloidal train used in it was, we 
believe, first designed by the late Mr. Richard Roberts, and 
| we have now in our possession some models of differential 
| gearing of this kind made by Mr. Roberts himself many 
| years ago. So far as we are aware, however, Mr Roberts 
never applied this gearing for the purposes of a counter. 

In our engravings, Figs. 1, 2, and 3, are respectively an | 
end elevation, side elevation, and plan of one of Mr. Wilcox’s | 
counters arranged for general purposes. The case may be | 
made to open so that the wheels can be slipped end-ways or. | 

‘the shaft, out of gear with each other, and the index wheels | 
| thus readily adjusted to zero. Fig. 6 shows a portable | 
counter specially adapted for taking the speeds of machinery. | 
in this case the central spindle, d, 1s provided with a socket, | 
having the triangular point, 2. [his socket is secured by a | 
set screw, i, and it can be fixed to either end of the spindle, d. | 
| Lhe counter can thus be used for ascertaining the speed of | 
shaftang running in either direction, it being merely neces- | 
sary to apply the triangular point, x, to the centre of the | 
end of the shaft, and keep it in contact by a light pressure | 





OUNTER. 





Futoratiow To New Yors.—The total number of immi- 
grants arrived at this port during 1868 was 212,959 ; total 
namber arrived during 1867, 242,731; fallin, off in 1868, 
29,772. 

Coysumption ov Gas 1s New Yorx.—New York city 
consumed 215,877,847 cubic feet of gas during November. 
Were this rate maintained for the whole year the con- 
sumption would amount to 2,500,000,000 eubie feet. 

Tas Great Luxempune Rarewary.—It is ramoured that 
the Great Luxemburg Railway of Belgium is to be amal- 
gamated with the Pastern Railway of France, the latter 
company working the Great Luxemburg system 


Tue Cosarp Fiset.—The fortnightly service to Boston, 
New England, discontinued some time since, is not only to 
be resumed but’ is now to be made weekly, the steamers 
leaving Europe every Wednesday. 

Toe Ceyreat Pactric Raitway or Catirornta.—On 
the 29th ult., the Central Pacifie Railway had been con- 
structed 471 miles east of Sacramento, thus leaving little 
doubt of the completion of the whole line across the Conti- 
nent by July 1, next. 

Derrromp axnp Wootwicn.—lIt is understood that Mr. 
Childers intends to effect the large economy which will ensue 
by closing the Royal dockyards of Woolwich and Deptford 
with as little delay as will be compatible with the exigencies 
of the service. 

A Spanisn Transatriantic Capie.—The Spanish @onsul- 
General has announced that tenders for a submarine cable 
between the Islands of Cuba, or Porto Rico, Canaries, and 
the coast of Spain in the of Cadiz, or its neighbourhood 
will be received at the Colonial Office (Ministerio de Ultra- 
mar) Madrid, prior to the Ist of March next. 

Tar Laxe Tunset, Cutcaco.—The first temporary in- 
terruption to the water supply of the city of Chicago since 
the completion of the waterworks by Mr. Chesborough oc- 
eurred on the 25th of December. examination of the 
timber crib, which stands over the well at the end of the 
tannel, and through which the water passes, it was found 
that the openings had become choked with “ anchor” ice, 
which had formed around it. 





Music anv Parxtorisu.—Mr. Sims Reeves is carrying the 
point for which, with true artistic feeling, he has long been 


applied to the opposite end of the spindle at 0. Altogether | struggling in his own interest, no doubt, but not less in that 


the counter is of a very compact and useful form, and it is 


of the singing world. Mr. Hallé, among other celebrities, 


capable of a vast number of applications. It is being | has given in his adhesion to the roposed reform. The 
introduced by Mr. John Chadwick, of Victoria-street, Man- | English Fitch is to be lowered to the French standard. But 


chester. 


| Guayo.—By the latest advices from Peru we learn that 
the Government will eventually yield to the terms of the 
guano consignees abn increase of 2 

tuon for three years, and the exchanged of five sols to the 
pound sterling. 





be 
| A Warer Car.—The Bombay Builder announces that 


Mr. W. B. Livingstone, Head Master of the Collegiate 
School, Dacca, has tiled a patent for enabling passengers and 
merchandise, &c., by means of buoyant wheels or ot hollow 
cylinders, to move over water in a manner similar to that ia 

| which carriages and locomotives move over land. What on 
earth—we beg , on water—does Mr. Livingstone ex- 
pect to gain by such a contrivance ? 





Tas Harpware ayp [row Taapes.—Some signs of im- 
provement have been observed in the hardware trade during 
the week, and advices from Birmingham say that the new year 
has opened favourably, as far as that town is concerned. 
Orders have come to hand a week earlier than usual, and in 

| most branches manufacturers are fairly engaged. A mode- 

| rate amount is being done in the foreign trade; but the 

| American trade is quiet, and the agitation in regard to the 

| new tariff has unsettled it to some extent. The Australian 

| trade is healthy, but the Continental trade is dull. the re- 

| suite of stoek-taking have been so far favourable. The iron 
trade of South 5 re is quiet, and a large number of 
the works are going—some two-thirds and some only half 
tune. This is not to be wondered at, considering the time of 
he year. An improvement is looked for next week. 


per cent., with a proroga- | 


{never shall the English Tar bow before the standard of 
| France. Jammy, Mounseer. ‘hat we are adamant about. 
—Punch. 


i 


Tue Socrety or Enerxeens.—We understand, in the 
absence of official information, that Mr. F. W. Bryant has 
| been elected to fill the presidential chair of the Society of 
| Engineers, succeeding to Mr. Baldwin Latham, whose year 
| of office has been marked by great personal energy and de- 
| votion to the interests of the Society. Mr. Bryant has long 
| been a valued member of council, and will, we are sure, 
| prove a most able presiding officer. 





Maus to AMERica—A memorial from merchants of 
| London has been presented to the First Lord of the Treasury, 
drawing attention to the new arrangements for the maiis to 
the United States. Those existing in 1868 for the despatch 
| of the mails on Monday by the Bremen boats, on Wednesday 
| by the Inman boats, and on Saturday by the Cunard boats, 
| have been continued for 1869, but the Post-Office has not 
| renewed the contract with the Hamburg-American Company, 
| whose boats leave every Friday, and which are among the 

fastest afloat. They have concluded a new contract 
with the Cunard Company for a mail by their slow cargo 
boats on Tuesday. If these latter were capable of perform- 
| ing the voyage with anything like reasonable speed, there 
| would be nothing to be said on the subject, exeept that the 
| sum paid for the service is exorbitant, being some 30,000/. a 
| year (in addition to the sum paid for the Cunard New York 
| service); but when this large sum is given for the convey- 
| ance of mails by alow cargo boats, it is a scandalous waste of 
public money. 
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THE LAST OF THE P ADDL E WHEEL! 5. 

Os the coceasion of the recent discussion at the French 
Société des lngénieurs Cieils, apon Messrs. Normand and 
Malict’s important paper on marine engines, the honorary 
president, M. Eugene Flachal, consulting engineer to the 
Compagnie Générale Transatlantique, gave the following 
, artioulare of the experience of that company in connexion 
with its large Havre and New York mail steamships. 

The Europe, paddle wheel steamer, of 3200 tons and 
0 horse power, burnt 1158 tons of coalon her passage, 
which was performed at an average speed of 10.74 knots 
with 13 revolutions of the engines. The Saint Laurent, a 
~crew steamer having a hall and boilers identica! with those 
of the Karope, burnt 1045 tons, aad averaged 11.9 knots, 
with 35 torns of the engines aud 61 of the screw. 

[he Washington, a large ocean paddle sieamer, averaged 
but 10 knots and burnt 96 tens of coal per 24 hours. Since 
changed inte a twin screw steamer, but with no alteration 
in the hull or boilers, it averages 11.8 knots with a con- 
sumption of 43 tons of coal daily, ‘The Lafayette, built, as 
was the Washington, by Messrs John Seort and Co, from 
Freach desigas, is to be changed also to a twin screw, The 
engines of the St. Laurent and the twin screw engines of the 
lafayette have been made at Creasot. Those now in the 
Washington were made by Mesers. Napier and Sons, of 
Glasgow. 

The Napoleon LIL, the largest ship of the fleet, was built 
ind engined in Leadon, from French designs. She made but 
10.58 knots, on a consumption of 115 tons in 24 hours. 
The company have aceepted Randolph, Elder, and Co.'s 
offer te put in thelr system of engines and boilers, with 
twin screws, the contractors engaging to obtain 12 knots 
with 70 toms of coal daily. 

rhe eompasy are having built three large steamers to 
pavigate the Paeifie, and these will be fitted with high 
pressare boilers, twin screws, and light engines working at 
66 revolutions, and having steam-jacketted cylinders, sur 
face condensers, and superheaters. M. Convert, a French 
engineer, has charge of their constraction, which is being 
carried owt at Mazaline’s at Havre. 

Kandolph and Elder's high pressure boilers and double 

ylinders have heen adopted, along with twin screws, for 
the Royal Mail Company's fine steamers, the Seine and the 
Shannon, formerly paddles, and no less than seven of its 
eight iren transatlantic paddle steamers have been, or are 
about to be, changed to screws. The Cunard Company 
— but « single ocean paddle steamer, the Scotia, the 

Persia having been sold for one-tenth of her cost (the latter 
160,0001), and transformed into a trausport with a large 
spread of canvas, and an auxiliary screw of 200 horse 
power. The Scotia, it is now understood, is soon to be trans- 
formed also. M. Flachat paid « high compliment to M. 
Normand, who has done much towards establishing a system 
soiunewhat the saine as Randolph and Elder's in France. 


Tue Faewcm Mart Sreamens—By the aot of the 
Douro we learn that the French mail steamer Washingtin 
was ten days overdue at St. Thomas, while the outward 
French mail steamer from St. Nazaire had been hailed with 
ber engines broken down. 

Rareway Faxes axp Coancrs Aproap.—It from 
statiaties obtained by the Board of Trade that average 

vipts from passengers on State railways in Prussia, not in- 
uding the annexed provinces, wasin 1564 9.70d., and in 
Lati6 0 57d. mile, and for goods in 1464 1.01d. per ton 
per mile, and in 1966 U.94d. On the lines of Prussian com- 
panies the average receipts from passengers was in 1864 
U.77d. per mile and in ines 0.00. per mile, and from gore 
io LNG 127d per ton per mile, and in 18667.19d. These 
very low receipts arise from the ion of fourth-class 
assenger fares of 0.87d. charges for goods 
« undergone considera wetuatliba in recent years, for 
on the Cs logne and Minden Company's line, for instance, 
the rate in 1848 was 188d. per ton per mile, but was reduced 
to ld. per ton per mile in 1865. 

bi newoRks,—Major Trevor Clarke, in a letter to the 
iimes, says of — Firstly, 
mixte ures of chlorate of potass, sulphar, and black oxide of 
copper are almost certain to ignite — or later, at un- 

-n periods, after mixing, and withou' pongo an 

na. Secondly, mixtures of ehlonete off goteas, potass, su 

{ nitrate of stromtian, in quantities larger than Bn an 

will frequently take fire within a few hours after 

mv made. When nitrate of barytes is substituted for 

a the hiability yen as great. When sulphuret of 

sony or charcoal iw the liability ia greatly lessened, 

probably not entirely done away with. Thirdly, when 

‘these compomtions have become damp and ineffective 

rou the deliqueseent of the ealts ed, and are 

submitted to too much for the them, 

hey will sullen « and sudden a hallowed 

'y actual ignition. In the second ease mentioned decom- 
sihon is by the evolution of @n orange-coloured 


gas = hangs as a choad or vapour over the 
"seca i the salt ha ten thorough 2 





1 the ganar vapour 
ar which emells both of chlorine and nitric-oxide, 
’ ‘The artion is probably catalytic, and imluced by 
tie sbeorption of moisture from the air. 
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‘SEM APHORE AND TEL EGRAPH. 

Proresson Morsr, who claims for himself the invention 
of the electro-magnetic telegraph, was lately entertained at 
a complimentary banquet in New York, at which Her Ma- 
jesty’s Minister to America, Mr. Thornton, C.B., was present. 
Professor Morse, in the course of a speech, drew a fine distinc- 
tion between the words semaphore (onpa,a sign, and Popew, 
to bear) and telegraph (TyA¢, at a distance, and ypape, 
to write). His mational lexicogr. 
such and says, furthermore, adopting the defi- 
nition of the Eucyclopsedia, that a telegraph is “a machine 
for communicating intelligence from a distance by various 
signals or movements previously agreed on,” and, farther, 
that “ this machine was invented by the French about the 
year 1793 or 1794, and is now adopted by other nations.” 

In his speech the Professor said that he “ claimed for the 
United States the position of having given to the world 
the modern telegraph. The instrumentalities for the pur- 
pose of intercommunication at a distance which have been 
used from time immemorial are naturally divided inte sema- 
phorie and telegraphic, the former conveying a signal 
evanescent in its nature; the latter permanently recording 
asign. The English system, elaborated in 1836 and esta- 
blished in 1837, through the energy and skill of the 
ingenious Mr. Cooke, subsequently aided by Professor 
W heatstone, was a semaphore, In 1882, on board an Ame- 
rican ship, the Sally, on her voyage from Havre to New 
York, the first telegraph was conceived, and its essential pe- 
culiarities brought forth and elaborated. In 1835 it lisped 
its first accents (?), and automatically recorded them in 
New York city. In the winter of 1837-8 it was presented 
before Congress. Whether the telegraph had or had not 
in its composition anything in common with the so-called 
telegraphs in Europe, but which were simply electro-mag- 
netic semaphores, and not electro-magnetic tclegraphs, it is 
evident from the dates that the American telegraph could 
scarcely have derived anything from them, since they did 
not practically exist till some years subsequently to the 
conception and planning of the telegraph on board the ship ; 
nor did the first English electro-magnetic semaphore exist 
until after the first practical operation of the American 
electro-magnetic telegraph in New York city.” 

When, does Professor Morse suppose, was the first mag- 
netic-electric “ semaphore” conceived and planned? Quite 
as early, certainly, as 1832, if that is of any consequence. 
And does not the Professor know that most of the Morse 
instruments in the States, so far from recording any signals, 
are read by sound alone? The printing telegraph, we need 
hardly add, is not bis at all. 


Tus ARETHUSA 45D MEK ‘Beoure— The unarmoured 

screw-frigate Arethusa, 36 guns, 3/41 tons, 500 horse power, 
has been paid off at Sheerness. Her engines (Penn's) are 
said to be in excellent order, and very free from wear. It 
is not thought likely that the Arethusa will ever again be 
commissioned as 4 sea-going ship; indeed, there is a rumour 
that some of her timbers are so rotten that the cost of re- 
pairing her would be too great to incur, when measured by 
the results that would accrue. 

American Rattway AmatGamation.—Another import- 
ant i has been effected by the Erie and Atlantic and 

Western Railways, with the view of securing for 
themselves the traffic of the West and South-Western States. 
This en, nt is described as the natural complement of 
oh lease by the Erie of the Atlantic and Great Western 
ves an unbroken gauge from New York to Cinein- 

Soil Clovelend, and to the great oil and coal districts of 
Pennsylvania. Within the next six months the work will 
be completed of connecting the Atlantic and Pacific coasts 
by railway, and with a view to this an agreement has now 
been made which gives to the Erie and its ally direct com- 
munication with Chicago and the Mississippi, and extends 
the existing continuation for about 600 miles beyond the 
terminus of the Atlantic and Great Western, thus giving 
to the Erie, under one uniform working, a eae system 
of over 2,000 miles. The line now secured is Columbus, 
Chieago, and Indiana, formerly known as the € and 
Great Eastern, and the Columbus and Indiana Cen 


Tur Issrttution ov Cry, Exarneers.—At the 

of this Society on Tuesday evening, the 12th inst., Mr. 
Charles Hutton Gregory, President, in the Chair, fou fourteen 
candidates were balloted for and declared to be duly ~~ 
ineluding two members, viz.: Mr. William Anderson, 
sident of the Institution of Civil 5 we of Treland ; fan 
Mr. Frederick William Kitson, ‘and twelve As- 
seintes, viz,: Mr. p Bley oy Leicester; Mr. 
Edward Norton Clifton, East India Avenue; Mr. Thomas 
sg Engineer to the Port and Harbour Commisioners of 
est Hartlepool; Mr. Richard Massy 

beur Engineer to the Marine 

Customs’ Service of China; Mr. * 

Mr. Anthony Henry Kessner, late 

Union Pacilie Railroad ; Mr. Vronce La lenatord O'Cal 

If | Executive Engineer, P. W.D. of India; Mr. Wilson W: 
Phipson, Adelphi; Mr. Lewis William Pritchard, Engineer to 
the Western Gas Light Com ; Mr. Warwick Stevens, 
Darlington Works, theatk Bes road; Mr. William 
Henry Treverton, Surveyor to the Lewisham ‘District Board 
of Works; and Mr. Major Vidler, “ove Engineer to 
the Meee = ye oY of ee Tt was also an- 
pounced that the following candidates had recently been 
admitted by the Couneil Students of the Institution: John 
Addy, John Baumann, John Brunlees, Alpin Grant Fowler, 
Oliver Claude Robson, Robert Sharland, George Stevens, 





aud Joseph John Stiles. 








GREENOCK AND JERSEY HARBOUR 
COMPETITIONS. 

Ir is seldom we have to record a competition responded to 
by 176 competitors, who sent in nearly 300 designs, so fairly 
adjudicated upon as that for the New Harbour and Graving 
Dock Works at Garvel Park, Greenock. From first to last 


apher, Webster, makes no | jadges, and 


competition) 
than twelve months 


those by Mr. W. BR. ipple, 
: . A. Giffard. on the 13th May, 186s. In 
ee nas Pare as well 
i well qualified and aequainted with 
po gpg the question for many years, 

are printed in a 2s oe in 

ite och ace been 


has produced a 


~ Plage side, 


pie for a 
the Albert Pier 


weed Hermitage Dock, 
and especially for the wil utilisation of the main breakwater {or 
landing purposes, giving at least 15 ft. depth at low water, 
and accommodation for six steamers, at an absolute saving 
of 150,0001, on the -_ eost of works on the eastern six de, 
where it is not possib! ore than 91 than one good berth for 
a steamer Freed ay more t 





AITKEN’s Inomstows 1 Kiuxs. —In our recent notice of Mr. 
Aitken’s close kilns for eal ironst Seer 
inadvertently alluded toa “ group’ " of furnaces in place « 
the single = to which the estimated saving of 2200 tons o f 
coke yearly applied. 





Tus New Sreamsnre Live taxovon tue Sreairs or 
Maeeiian. — Messrs. Randolph, 3 = Co. have 
launehed from their yard, near Glasgow, the Magellan, a 
screw of 3000 tons builders’ measurement, and 600 horse 

wer. The engines, which are being fitted by Messrs. 

tandoiph, Elder, and a are constricted upon their patent 
es principle. The M has been built to the 

order of the Pacific Steam Navigation Company, and is in- 
tended foe fl the company's direct mail line wane og 
and Val Messrs. Randolph, Elder, and Co. have « 
the stocks three other steamers of the same size for the same 
service. They are to be named respectively the Patagonia, 
the Andes, and the Cordilleras. 


10-1xcu Armour Piates.—The 10-inch rolled armour 

lates for protecting the four 22 ton 600-pounders which will 
be mounted in the two turrets of the ironclad armoured 
turret ship Monarch, 7, 6102 tons, 1100 horse power, have 
— at por ogy regen cond from Sheffield. The plates are 
the | operated upon at Chatham dockyard, 
each bein 19 fe i P i length aad and weighing rather more than 
12 tons, has been carried 
out by means Utreeteoed and and Baits powerful hydraulic 

bending machines, each plate having been bent to the 
are of the circle it is to oecupy on the turrets without giving 
signs of the flaw. sant _ will lose about two 
tons each Gorse Bore 4 paces upied by the 
turret gun-ports being eut from fare w *y are smoothed 
to the most perfect fineness. 

Fall oF A a aA er, nearly 100 ft. 
high, in of a way wa builder's in Glasgow, 
fell on Sonday las, killing two mie. The stalk had been 
deemed imsecure, and the men killed were employed, with 
two others, in lightening the structure by taking 20 ft. from 
the top. For this purpose cross stays were erected inside 
the stalk, by means tag the men ascended to the top, 
wheré they removed the bricks, them down the 


inside, whence they were removed removed by tier men through 


of about 5 ft. high and 
3it. wide. While they were so ed the stalk suddenly 
gave at the bottom. The was that the men aloit 
wer both Killed, but a ee bottom escaped without 
inj to have been oecasioned 


¢lpewnrmed at the bottom of the stalk, and 


parly by te 
irily.by th Weigin of Gm men working ot the top. 


Tar Preven Artantic Teteqraru.—Two Aets of the 


Ss tr bth York granted to ©. ©. Leigh 
the exelusive right to lay tele- 

to i of the waters, reefs, 

This 

te the soupy for the eonstruc- 

for ¥ 0007. ; 3 } shen oa instrument 

stipulated that 20001. should 

the payment of the remaining 

eo ee arbitration as to whether 

t monopoly conveyed, such as 

exclude rival lines that might 

claiming — under 
Congress or the State of New York, or 
the shores of the State. The arbi 

of the aoe monopoly 

oe og exception, 

120 miles in length, the State of 

miles of sea-coast, and the sup- 

were any 

bordering on the Atlantic or Gulf 


s7Ty 
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THE INSTITUTION OF CIVIL ENGINEERS. 
January 12, 1869. 

Cuariss Hvurrox Gesaory, Esq., President, in the Chair. 

Tux paper read was “On Coal Getting Machi as 8 
Substitute for the use of Gunpowder,” by Mr, C. J. Chubb 

It was remarked that the improvements now needed in 
the art and practice of coal mining might be thus specified, 
first, to ensure greater safety to the men employed in work- 
ing, and, secondly, to obtain the coal in better condition, 
and, by preventing as much as possible the loss arising from 
waste to make more fully available all the remaining re- 
sources of the coal fields. It was contended that the use of 
gunpowder and the operation of blasting must be altogether 
abandoned; and the problem to be solved was, what force 
could be applied which should be equally effective, and at 
the same time break the coal in a more perfect manner. 
The author thought some more simple and practicable means 
of getting coal by mechanical power could be devised than 
the costly, but skilfully contrived, coal eutting machines. 
His first idea was to apply wedges, acted upon by hydraulic 
force, but he was induced to abandon that system, owing to 
objections to the use of wedges, and to adopt instead an ap- 
paratus consisting of twelve plungers, set side by side in 
a steel bar, which plungers, when acted upon by water, from 
a hydraulic pump, would separate the bar in which they 
were set from another bar, formed in the shape of a cover 
upon the plungers. The pressing apparatus was 26 in. long, 
and it was attached to a hydraulic pump by a tube 2 ft. in 
length, so that it might be inserted into the coal to a depth of 
about 3ft.6in. The apparatus, with the cover on, was 4j in. 
in diameter. . When, by the action of the pump, the plungers 
had reached their limit of 24 in., and further expansion was 
needed, the plungers were readily brought back to their first 
position, by opening an escape cock for the water, when-a 
liner could be inserted between the plungers and the vover} 
and this process could of course be repeated. Ip i 
however, it was found that the first expansion to Bjin. was 
more than sufficient. It was stated that the collective area 
of the plungers was 24 square inches, and as the pump could 
éxert a pressure of 12 tons on the square inch, a total pressure 
of 288 tons could be brought to bear on the coal. 

| his apparatus had been tried ia the South Wales district, 
where the coal was of the most varied description. It was 


observed that:/by the present system of blasting it oceupied. 
on an average, two men tem hours to -break and fill 
into trams 4 to & tons of coal, of which 20 cent, was 


‘small,” and the remainder much shattered, On the other 
hand, with this apparates, two men could ily break 
down 20 tons im one hour, which eoald be fil when 
loosened, at the rate of 10tons per man per day, the whole 
of the coal so obtained copsisting ef Jarge solid pieces. 
(gain, by the present systsm, in order to break down 
0) tons of coal a day from a “ four-foot” seam, a “face” of 
cOO yards was required, whether as “pillar and stall,” or as 
“long work;” whereas with this apparatus the same 
quantity could be worked from 300 yards of “face.” In 
this way there would be less #pace requiring to be ventilated, 
the working operations could be coucentrated, and facilities 
would be afforded for effecting economy in other respects. 
The diseussion -waé ‘then resumed upon Mr. liidder’s paper 


in conjunction with Mr. Chubb’s, and not concluded it 
was announced that it would be continued at the next meet- 
ing, when, time ee ing, the following paper would be 
read: “ On New Perry and New Briguton . by Mr. H. 
H oper, Assoc. Inst. C.E, 








Forres Comprtition.—A contract for twelve locomotives 
for the Grosswardein line, in Hungary, has been let to a 
Bavarian house. At a recent letting of contracts for plant, 
&c., required for a Belgian line, Messrs. John Brown and 
Co. (1 imited), of Sheffield, tendered, but unsutcessfully, for 
a lot of 698 hammered buffer pistons for goods trucks for 
i34/., and fer a second and siniilar lot at 4992. 





Tue Ratcway Busgveret Lystirvrton.—Of the 14,000 
railway servants who added, each, his shilling contribution, 
making 7002, to the funds of this institution year, it 
appears that no less than 400 were compelled to make claims 
upon it for,aid in consequence of injuries. Only 5i. can be 
granted in any single ease, and had this been granted in all 
20001 would have been absorbed. 

“A New Fov-rrar.”—-Under the above heading, two 
weeks ago, we reprinted an impudent circular, concocted by 
one Pidding, who at present dates from Waleot-square, 


Lambeth. . ‘This person, while, modestly estimating the 
value of his “invention” to be 40,000,0007. per annum at a 
minimum, is eogtémt to sell shares of it for 61. On reference 


to the Patent Offiee, we find that Pidding has filed since 
- 1446, when he fitsttook to inventing (tave the mark!), forty 
applications for patents. Some of the ones arrived at 
maturity; but for many years they ve always stopped at 
the provisional ification stage, or the same has been offi- 
cially refused. “The bulk of “ Pidding, gentleman’s,” inven- 
tions have reference to. boot hedls,-eolfee wrappers, and 
needle threading, For the former his improvements consist 
in making eells nthe leather or gutta-percha, of which the 
said heels are made, and filling them with oil, or other light 
substance, to teduct their weight. » His éousist of 
gelatine or other substances a slabs 
of tea or coffee; while the needle-th invention is the 
brilliant idea of waxing the ends of threads, so as to bring 
them to a point. There is not in the whole of the Patent 
Office records such a set of worthless trash, so full of preten- 
sion, and bad grammar, as these specifications, But there is 
something mysterious in the a i va 
tions filed by this person, with sue =a uent ti t 
they seem caiganay calculated to catch unwary. Is 
there any Suse Of the Patent Offico here? If so, it is a 
great one, “and should be-iiquired into. At all events we 


NOTES FROM THE NORTH. 
Giasaow, Wednesday. 

Glasgow Pig-Iron Market.—Firmness has characterised 

the local pig iron market during the whole of the past week, 


and prices have gone up very considerably during that time. 
A week ago bt. Ot Se Od ash, and id. fo Ste, 10h. 
one month, were the prices offered and taken; yesterday, 
on mewn ve 6d. cash, 55s. 8d. one month, and 
bs. 9d. six 


weeks, and a large amount of business was done 
at these rates; and to-day, 55s. 7id. to S5s. 9d. eash, and 
55s. 10}d. one month, have been paid. The quotations for 
No. | Garteherrie and for No. 1 Coltness are @ls, $d. and 
61s. 3d. respectively. 

Purchase of the Dundee Waterworks.—As already men- 
tioned in these “ Notes,” negotiations have been going on for 
some time past in Dundee, with a view to the acquisition of 
the Water Company's works by the Corporation, on behalf 
of the citizens. On Monday, another meeting between the 
directors of the Water Company and the committee of the 
Town Council was held. The directors again submitted the 
terms of their offer of sale, which were 10 per cent. on 
110,0001. of old stock, and 6) per cent. on 50,0001. of new 
stock. The Council committee stated various reasons why 
they thought the company should ask less than they did, but 
to this request the directors refused to agree, representing 
that the company was paying at present a dividend of 8) per 
cent. on the old stock, and 64 per cent. on the new, and that 
mext year they would pay 9 per cent. on the old stock. The 
directors were also quite willing to show their books, in order 
‘to satisfy the Council committee of the justness of these divi- 
dends. In the course of the discussion which took place, a 
letter was read on behalf of the Gas Commissioners, stating 
that it would be injudicious to agree to purchase the water- 
works before the gas arbitration was finished. The eases.are 
quite different, however, and the one does not affect. the 
result of the other. After some conversation i¢ was wnani- 
mously agreed fhat Mr. Kerr, on behalf of the town, and Mr. 
Shiell, on behalf of the Water Company, should draw up an 
arrangement according to which the works might be trans- 
ferred, based, of course, on the terms proposed by the Water 
Company. T understand that a slump percentage of 81. 18s. 
on the whole stock is to be proposed, but it will rest with the 
Town Council ultimately either to approve of the proposal or 
reject it. 

Purchase of the Gasworks at Hamilton.—This purchase 
ay now be regarded as complete. On Saturday last the 
pe ~ Anatol Mr. Andrew Bannatyne, Dean of the Faculty of 
Procurators, Glasgow, gave his final decision, This was the 
same ashe had handed in some three weeks ago, natuely, 
12,1487. 6s. 3d. for the whole works and plant of the gas 
company. An arrangement was made at an early stage im 
the negotiations by which the Corporation entered into 
possession on the Ist of June last, since which time they 
have been engaged in the manufacture and supply of gas to 
the community. The opposition company formed at the, 
commencement of the dispute, and known as the Corporation 
and Consumers’ Gas Company, is defunct, arrangements 
having been made for the forma! windiag up of its affairs in 
November last. This final settlement ef a question which 
has been before the publie in varices for more than 
two years will no doubt be received with satisfaction by all 
concerned. tks o 
PE wal Fleeming Jenkin on Fe en oe 
rofessor of engineering in the a of Edinburgh 
has oak lost much time in appearing among his professional 
brethren in the Royal Scottish Society of Arts. He was 
resent at the ordinary meeting of that society, held on 
ke night last—Mr. David Stevenson, C.E., presiding— 
and read a very elaborate address on the subject of “ Techni- 
cal Education.” He referred at length to the following 
topics :—Elementary seientific instruction; the importance 
of hanical drawing to the mason, ie, carpenter, 
joiner, engine-fitter, erecter, &c.; how elementary instrue- 
tion is to be improved; what ought to be taught in a 
i school ; the higher grade of scientific education and 
undesirableness of having special cc ; the need for in- 
stituting a recognised degree ; and a hof an ex 
tion for an engineering degree. It was mentioned at the 
termination of the address that on the motion of Mr. R. W. 
Thomson, C.E., the firm of Messrs. T. M. Tennant and 
mechanica! engineers, Edinburgh, had unanimously 





to grant a free pupi once in three years to the most 
meritorious t of the new mechanical engineering class 
in the University. This, Professor Jenkin said, he 


was brought before Sheriff Veitch at the instance of the 
Procurator - Fiscal, eharged with having contravened the 
Mines Inspection Act, in so far as, on 25th December last, he 


did culpably and disobey orders given to him 
the vnc mesg vapoese Pa in ape of Greenfield Col- 
, the property of the Hamilton 


7. 
ing or having a piece of ignited abe mg 
ye the sad pit and those 
sheriff found the charge proven; but bei 
penalty; fling payment 2 
to IL; i t, 21 s 
ohn Smith and David M‘Nair, miners, for a 
were fined—the former, 1/., or 21 days; the latter, 1%, 10s, 
or three weeks’ imprisonment. This is the proper of 
treating colliers who will recklessly endanger the lives.of 
their fellow-workmen ; but employers should also be looked 
after, so that by the ventilation of the pits the danger 
' ob | to tid lowest possible siete” 








Tus Yorxsuize Excise Works, 





have said enough to show that this person is not hkely to 
realise the modest prospects held out in his cireular. 


books to keep the works well going for the next twelve- 


Suerrirnn.—These 
‘orks il the it 
papier pngbep en mironstrreniae 4 Bye gor 


The 
ing, including all works, land, special rolling stuck, 
and contingencies at 

Pailure of the Canel Embankment at Trafford Moss.— 
Early on Tuesday morning is was discovered that a portion 
the embankment on the left side of the Bridgewater Canal 
at Trafford Moss, near -upon-Irwell, had given way. 
The eseape of water which was only slight at first soon in- 
creased in quantity and force until it carried away a large 
portion of the embankment and rushed with great velocity 
over the adjoining fields of the Trafford Moss farm, doin); 
considerable damage to the young wheat and other crops. 
When the breach was temporarily repaired, it was discovered 
that the bank had given way at a place where a culvert has 
recently been constructed, which passes beneath the canal 
anddrains the Moss. It was feared that the culvert had been 
i; but that appears not to be the case. Soon alter 
was given the sluice gates, which have been 
at Trafford Moss for the purpose of confining the 
water at that point when , were raised, and were 
with timber to enable them to resist the 
of the water erg Stretford = Jhe 
ordinary heigis t between 
Manchester. The navi; fon of the 
: The engi 
. Peds aga gM ired try 
‘Thursday hight or morning, large 

nusaber of aranded boats in motion a wrt 
n proposed 
of working the 
+ fhe Wallasey 
per cont. interest 
w invested, and to retain the power of paying 
at the end of by. giving six mouths 
Trade The amelters have 
advaneed the price of wi. Ws. per ton, 
making present prices of best se’ 831, 10K. per ton, and 
tough cake and ingot, 614. 10s, Even at these quotations 
there have *been transactions for immediate delivery, 

ard it is not impossible that priecs may even yet advance. 


+ 


to form a 


* 





Antiutery vor Eypra.—India is to be provided, or to 
provide herself, with » new field artillery, and the guns are 
a on As yet this new gun is undetermined both in 

and 3; it will, however, when decided, involve a 
large order, and a corresponding billon the Indian finances. 


Tus Coxexers Batvex.—The concrete » which 

the open of the district railway near Kar!'s 
Crast-mnede and which was recently tested with so good 
results, is G00 Sethe deubled ta width, tha dhewbecks for the 
abutments being already in place. 


Eovrriaw Aentcuttvaat Commiaston.—Tho Viceroy of 
Egypt has Colonel Muchir to travel in 
France Belgium, and Pruasia, in order 


to study t and implements of ture in the 
ei bande i those countries, present sepeste 





om the su : 
errs 
Exrtormenr ov Womes tr Betoas Mixes—A com- 


mission on the (of the Royal Academy of 
Medicine im am inquiry into the propriet 
of employing mines, has sent in ita report, which 


to be exeluded from 






the opinion that females ought 

Basxise by UR: the Bank of England, says 
the Cit, pode er ‘sixty folio voltimes, or ledgers, 
are daily fille writing in keeping the accounts! Tv 
produce ‘volumes, the paper having been previously 
manu ' ap ers dg Presses, and 
two hand-presses, are’ kept going within the 
Bank. In the Wepartments, 28,000 
bank-notes are is the 


so necurately 
purivin a sing! 


ie note 


to 








montis. 


. 


es 8, While as regards 
application wo are hodsande of miles, 
At re al e, might be 
prorter nA nuners tn@iocers would buses. 9 
, ond ean « y 8 
patent, : at a ior ma dy wey 3507. per 
mile of aa ’ ; a practica @xpericue: 
oon ' ot an ¢ énie, and Many nines >» 
; at fe “mtely Gisadvartage | 
reason of ex: e would be glad to adopt a 
mineral tramway thst would be chesp and eleetual.” 
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The circulation of ENGINEERING exceeds that, collec- 
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journals, of the same price, now published in London. 
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week later than 5 r.u. on Thursday. The charge for edvertise- 
wents is three shillings for the first four lines or ander, and eight- 
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tamped copies at three miles away from the General Post 
Office, ia Li. 12s, 6d, If credit be given, the charge is 2s, 6d, extra, 
subscriptions being payable in advance. 

Cheques and movey orders to be made payable only to Mr. 
Charies Gilbert. 

Office for Publication and Advertisements, No. 37, Bedford-street, 
Strand, W.C, 











ENGINEERING is registered for transmission abroad, 
NOTICES OF MEETINGS. 

THe InstirvTion Or Civm. EnNoinesens.—Tuesdsy, January 
19th, at 8 P.M, renewed discussion on “ Mechanical Appliances for 
Getting Coal;” and, time permitting, the following paper will be 
read: “ New Ferry and New Brighton Piers,” by Henry Hooper, 
Assoc, Inat. C.E. 

Royal Usrrep Service iwerrretion.— Monday evening, 
January 18th, “ Captain Inglefleld’s Hydraulic Steering Apparatus, 
as being fitted toH M.S. Achilles,” by Captain E, A. Inglefield, R.N., 
¥.R.S.; Lieut. Arthur H. Gilmore, R.N. will exhibit his new ex- 
panding plug for stopping shot-holes, and new sponge for artillery 
pra tice. 
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FRIDAY, JANUARY 15, 1869. 


THE IRISH RAILWAY COMMISSION, 

IRELAND, with an area of 32,500 square miles and 
a sparse, and chiefly pastoral population of about five 
and a half millions, has a railway system embracing 
rather more than 1900 miles at work, besides about 
250 miles under construction. The total cost has 
been nearly 28 millions, or, in round numbers, 14,500/. 
per mile. Yet even upon this by no means great cost 
the gross earnings, which average less than 19/. per 
mile per week, do not amount to as much as G} per 
cent., and the ratio of working expenses is, from 
various reasons, high, while, also, the interest upon 
nearly eight millions of loan capital diminishes the 
nett return upon share capital to a very small per- 
centage ; indeed, more than one-fourth of the mileage 
of all the Irish lines does not pay interest even upon 
the loan capital expended upon it. The fares and 
rates of freight are not high, nor are they low. The 
average fares per mile are 1.8ld., 1.35d., and 0.87d, 
respectively for the three classes, and the goods 
charges are in proportion. 

The Irish Railway Commission, consisting of Sir A. 
Y. Spearman, Mr. Mulholland, Mr. Fowler, C.E., Mr. 
Seymour Clarke, and Mr. C. Johnston, in their second 
report, just issued, and made in compliance with in- 
tructions from the Treasury department "of the late 
Government, express the opinion that $8,000/. of Irish 
railway interest now payable might be saved annually 

the Government to guarantee the debenture 
, and that 32,000/. more might be saved by con- 
centration of management, and a better use of rolling 
stock. These opinions appear reasonable enough, tie 
debenture holders being naturally willimg to forego 
someting of the interest promised them for the sake 
of better security, while the boards of direction, and 
staffs of managers, secretaries, engineers, accountants, 
&e., would be greatly diminished in numbers were the 
disjointed and often competing lines of the island 
merged into a single system. 

Beyond these meaus of economy the Commission 
recommends a wholesale reduction of fares and rates 
of freight amounting to upwards of 40 per cent, upon 
present. rates. The proposed fares per mile are 14d, 
id., and $d. in the respective classes. 

As a bold experiment for the development of Irish 
industry and trade, this reduction, for which the 
nation would have to pay heavily for at least some 
years, might succeed at last, but it is hardly less than 
a waste ot time on the part of the Commission to have 
considered it, as they did, upon the artificial analogy 
instituted between the Irish and the Belgian railways. 
Belgium has a small, highly populous territory, great 
industries, a great through transit traffic to and from 
Germany, and large, not to say immense, stores of 
iron and coal. ‘The country is practically without 
water communication. Ireland, on the contrary, has 
a comparatively large territory, a sparse, chiefly 
pastoral, and largely indolent at discontented popu- 
lation, few industries, no “through” traffic, little iron 
or coal, and a great extent of water communication. 
‘The Commissioners’ recommendation, is made in a 
hopeful spirit, but it is not the less a bold one. 
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THE SUEZ CANAL. 

Tur English representative of the Suez Canal Com- 
pany has announced that their great work will be open 
for general navigation on the Ist of October next. 
It will, he ises, be open to its fall intended 
width of 328 ft. at the su , 740. at bottom, and 
26 ft. deep. It will be seen that the slopes below 
water are very flat, nearly 5 to 1. 

‘The Suez Canal is about 90 miles long from sea to 
sea, and its 3 gee. to the above dimensions involves 
the removal of about 96,000,000 cubie yards of exca- 
vation. Of this more than two-thirds were disposed 
of several months ago, while the aid afforded by the 
water, as it follows up the work, has enabled the con- 
tractors, MM. Borel and Levalley, to dredge and tip 
the enormous quantity of two and a half million cubic 
yards per month, machinery of great originality and 
power (illustrated in EnGinernine in September, 
1866) being employed for the purpose. 

Except as a work of magnitude the Suez Canal will 
have presented no single engineering difficulty, further 
than as it may be thought difficult to contrive ma- 
chinery for the execution, on a great scale, of the 
simplest mechanical processes—those of dredg ng and 
tipping earth of the easiest working qualities. None 
ean study the machinery employed without admiring 
it, qe none can fail to see that the real difficulties— 
and they appeared insurmountable at one time—bhave 
been those of finance, organisation, and administration. 
These have, however, ans long since surmounted, 
and it is now a little mortifying to Englishmen to 
know that-one of our most distinguished engineers 
(one who has been dead for some years) once pro- 
nounced the work impracticable upon engineering 
grounds alone. Mr, Hawkshaw’s report, made in 
1862, was, we need hardly say, diametrically opposed 
to this singular assumption, and that gentleman has 
the credit of being the first English engineer of 
eminence to admit the entire practicability of the 
canal, earefully withholding all expression * opinion 
as to its financial results. 

The ultimate eost of the canal cannot at present be 
known. The International Commission, appointed 
about twelve years ago to examine the subject, esti- 
mated that it would cost 8,000,000/. Mr. Hawk- 
shaw, after a good deal of work had been done, esti- 
mated the final cost at 10,000,000. It is not un- 
likely that the ultimate cost may be carried to 
12,000,000/. or more—possibly to 15,000,000/. 

But will the canal, when open, be largely availed of b 
shipping? The Dufeh Government commission, whic 
examined this question in 1858, as concerning Duteb 
commerce to aud from Batavia, estimated that sailing 
ships of S00 tons could make the voyage fromthe Lizard 
vid the Cape of Good Hope to the Straits of Sunda in 
844 days, while vid the Suez Canal, notwithstanding 
the much shorter distance the average time would be 
904 days, the excess being due to cvlms in the Medi- 
terranean and Red Seas, and in the Indian Ocean. 
The return voyage by the Cape would occupy 944 days, 
and that by Suez 110 days, giving an excess of time 
of no less than 15 days by the shorter route. For 
clipper ships from the Lizard to the Straits of Sunda 
794 days out, and 894 days back were estimated by the 
Cape, and 904 out and 110 back by Suez. Fora 
2400 ton stexmer with 200 auxiliary horse power only, 
714 days out and 77 days home were estimated, vid the 
Cape, aud 57} days and 60 days pe tt by Suez, 
thus showing a cousiderable gain. For large steamers 
of 600 horse power, 66} days out and 71§ days home 
rid the Cape, and 57§ days out, and 60 home vid 
Suez. ‘These various estimates do not appear to us 
to be in all respects reconcilable with eacu other, yet 
they are the estimates of a commission whose ex- 
perience eutitle them to great weight. 

It is not likely to be disputed that it is steam vessels 
mainly which will avail themselves of the canal whea 
open. Nothing has been announced as to tolls, nor 
even as to whether steamers will be permitted to 
through under their own stcam. But it is pro 
that the Canal Company will expect some returu upon 
their money, and 600,000/. per annum can hardly be 
supposed more than suflicient to work and maiwtain 
the canal, and to leave a fractional dividend, This 
would require that nearly 1400/. were earned daily, 
and the rate per ton of shipping to yield this retura 
would depend, of course, upon its amount. M. de 
Coninck, of Havre, writing as long ago as 1559, gave 
17s. 6d. per ton register of the ship as the return 
rate to be charged for going and returning, and even 
this high rate would require that 1600 tous of ship- 
ping passed through daily each way. Commercial 
men, Whatever they may say to such a rate of itself, 
would probably agree that, supposing it much lower, 
more than 1600 tons of steam shipping would, afier a 


each for ae but it is hardly to 

; is necessary 
Seliola bn ai elaborate speculations upon this point 
at present, he work is si a pert gg 
as we may, its openi i year, 
Oy eS 
tainly the highest order of talent in financing, organisa- 
tion, and administration, and in these respects, it is a 
proud monument of the genius and singular energy 
and perseverance of its originators. 
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; GIBRALTAR OR CEUTA? 
tean hardly be supposed that an itieal con- 
sequences whavever me result from pager corre- 
spondence (for hardly any other term can be appli 
to it) now going on in the newspapers as to the cession 
of the rock of Gibraltar to Spain, a country not yet 
emerged from a revolution, and having no settled 
Government, and therefore incapable of giving any 
national guarantees whatever, It might almost as 
well be proposed to cede an English port, or fortress, 
or even a county, to a foreign power. It is needless 
torefer to the probable future importance of the occu- 
pation of a position hke Gibraltar, and as needless to 
refer to the English valour which won it, It will be, 
for all time, the key to the Mediterranean, and it was 
fairly won by ourselves. It is not merely that the 
rock is lofty, weil fortified, and impregnable, but 
there is a magnificent harbour to the west, and, also, 
a wide anchorage ground io the east of it, which to- 
gether would perfectly shelter any fleet, however large, 
commissioned to sink a hostile squadron in its attempt 
to pass either in or out between the ancient pillars of 
Hercules, ouce the western boundary of the kuown 
world, . 
The rock of Gibraltar forms the termination of a 
narrow peninsula of Andalusia, a peninsula extending 
4 or 5 miles due south from the mainland. On the 
eastern or Levant side there is good anchorage ; on 
the west there is a magnificent bay, forming a bar- 
bour nearly 18 square miles in extent, It is nearly 
5 miles wide from east to west, and about the same 
in length from north to south. Its northern extremity 
is nearly semicircular, like the head of a graving dock, 
but more to the south its sides are approximately 
parallel. It affords excellent anchorage, and for more 
than half a circle it is sheltered from all winds. It is 
commanded, too, by the guns of the “rock.” The 
guns of the Spunish fortress of Algeciras, across the 
bay to the west, and at a much lower level than those 
on the “ rock,” also command much of the anchorage 
ground, but, supposing, even, that in any event they 
became troublesome, and could not be conveniently 
sileneed, a squadron could lie in safety to the east of 
Europa Point, the southern extremity of the peninsula, 
on which the “rock” rears 1400ft. above the sea. 
Indeed, it is less the protection of the guns on the 
rock than the shelter afforded by the harbours to the 
east and the west that would be essential toa squadron 
watching the movements of an enemy attempting to enter 
or leave the Mediterranean. From Europa Point at 
the southern termination of the peninsula of Gibraltar 
it is 14 or 15 miles across the Strait to the Moorish 
coust at Ceuta. The channel is as deep as 960 
fathoms, with a current of from 3 to 6 miles an hour 
always setting into the Mediterranean to compensate 
for its great evaporation, and two parallel currents 
ebbing aud flowing east and west according to the 
rise and fail of a 5 ft. tide. Ceuta is built upon a 
short, peninsula extendmg edstward from a sort of 
horn of mainland, the base of which may be said to 
form one of the western gate-posts from the Atlantic. 
The harbour of Ceuta is small, incommodious, and un- 
safe, aud uiless ships of war, stationed Shere, were 
always cruising, any enemy could enter the Mediter- 
ranean by the middie of the Strait, or go out on the 
Gibraltar side. Ceuta is a poor town, of which half 
the inlubitants, except the Spanish garrison, are now 
convicts, and it is provisioned only from the Spanish 
shore at an average cost of upwards of 60,000/. Even 
could we hold both Gibraltar and Cwuta, it might be 
much better to leave the Spaniards in undispated 
ion (unless disputed with the Moors) of the 
(ister, but in no case could any sane Eoglishman 











dream of ing the latter in exchange for the 
former, Gibraltar bei "g in itself one the most 
penesaent landmarks of British power on the face of 
t * 





ai Pag sic be erage a 

more the performauce Hereules is ex- 
amined, both with reference to her own dimensions 
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the Ist instant appear. Comparatively a short 54/p 
in pt portion » ber beam, she is nevertheless the 


t 
fastest tronclad frigate ever constructed, and she is 


also ot the handiest Bat all the expectations | than ever 


r her have been more than surpassed 
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ENGINEERING. 


NITRATE OF SODA STEEL. 


Tue lengthened discussion which is still going on re- 


specting Mr. Heatou’s steel appears to be less conclusive | 
li he is actually making what he professes to | 


| make, the process is so rapid and cheap, the alleged ex 
leellent quality of the product so easily tested by any 
smith, and the profit, in the cage of auch excellence, so con 
| siderable that there should br this time be large quantities 
Who is using it? 
on interested in pushing the patent have given 


} 

lin use. Dut where is it? 
The oe 
no references to any purchasers whatever. Nor has the 
We are told on the 
me hand that the commoner irona, melted at the rate of 


name of any licensee been announced 


pe rhape “x or more tons an hour im & Binge « upola, are 
onverted, charge by charge, of perhaps half a ton each, in 


ry few minutes, and that the crade product needs only | 


to be heated and rolled to become the finest bar iron. But 


' if the fini 


shoul 
brands of pigs to convert them even at a cost of 50s. or 
even 2/. for nitrate of soda for each ton treated. Yet no 
, as far as we can learn, is doing this. Again we have 
nical tests of the so-called excellent nitrate iron 

h show an even excessive amount of some of the 

| worst imparities to which iron ie subject—tests which, 
ll chemical evidence is to go for nothing, are com 

’ pposed to the alleged s gth and extensibility 
| under strain claimed for the new material. 
we are told that these very qualities have been proved upon 
the unquestionable authority of Mr. Kirkaldy. Can it be 
unquestionably shown that the samples which he has tested 


Sut yet again 


| soda process? It is unpleasant, nay, more, it is painful to 
feel such a doubt, but it is a doubt which has occurred to 


. . ‘ nor , tf 
ibic foot of evaporation for every 30 | more than one practical mind among those best acquainted 


of heatiue surface, the latter being. im the | 


case of the Merrimack, 12,537 square feet, while the 


steam discharged per hour into the condenser, the 


having been calcalated from the indicator cards 

was equal to but 4 34 cubic feet It s true 

his was fourteen years ago, but the same class 
lers is still en ployed in the American navy. 

results attained by thi 

the attention, and « ipy the 

ne envimmeers in all ts of the 


THE PROPOSED NEW LINE TO BRIGHTON. 


Inu public are now paying forty millions yearly to the | less to sav that there is every inducement to wish for its 


railwaye—a som not far from half that levied apon them 


annually for all the expenses of the Government, including 
ment of interest on the national debt This forty 
u like ail large sums in English currency, 4 made 
e and halfperice, levied in this case somewhat like 
toll, at from a halfpenny to two, three, or mors 
r passenger per mile, and in some cases even six 
mile per ton of goods 
that of Belgium, Prussia, and the United States 
ves that the whole passenger and goods 
railways of the United Kin 


nN as well, i 


gdom shouid 
all respects, as now, 
nty-five millions annually Thus 

and working expenses entailed by our 

of railway astruction and management 


; : 
«n to twenty millions vearly in excess of what 


What would be said of a Chancellor of the | 


propoged to add such a sum to the national 

long would the Government of which he 
But what would be said 
lor of the Exchequer who could and would, 
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remain ih power fr 


f national dignity or advantage, diminish 

that extent 7 
ulmost every vear upon the 
down the pri by so many 
thousand, and sending up the illuminating power 
Many stan candles; and yet a large body of 
tailors, enjoying almost unlimited parliamentary 


lare that we shall never have gas cheap 


But what is the load, represented 
as compared with our railway 
y millions a year? Is it that, like the 
the subject is too vast, or is it too well 


1 enough 


is grievance 


rreat parliamentary railway interest to be | 


Are we to go on for ever, out of re- 

interests, paving through the great promon 

nan countenance, because clever and well- 
mgineers, in early days, underrated the capa- 
mer ve abd the requirements and resources 

© proposed competing railway to 

of many of the same kind which will 
before Parliament, and which Parliament cannot | 
onsider. It is the question of free trade in rail | 
oppeesd to vested interests. Our railway service 
pertormed at half the j 
for the 


esent cost, if powers be but } 
purpose Even the example of sanctioning a | 

upeting line, and, what is more, the example of its | 
ertain success, would act as a warning to otber railway | 
ud possibly lead them to write off their wasted 
capital ‘ work their lines upon sounder commercial 
principles for the future, thus rendering competition un- 
becessar’ 


upanics, 


Hercules must, for a} 


The experience of other | 


with the qualities and composition of iron. It would be a 


|mest daring imposition to obtain the authority of Mr 
Kirkaldy by sending him specimeus of, say, Swedish iron 
as samples of that made by the action of nitrate of soda. 
| Even the known anxiety of the inventor and his friends to 
sell his patent outright could hardly be supposed sufficient 
| to induce them to take such a course, nor will we suppose 
| it, bat we cannot the less adhere to the opinion that, until 
much that is inconsistent is cleared up, they must be con- 
tent to rest under some suspicion of the kind in many well 
informed quarters. It is not only the facet that there are 
lapsed patents for the use of nitrate of soda for the same 
purpose, but that repeated attempts have been made in 


| Cleveland to so use it, and with no real success, It is need 


und none more than ourselves would welcome this | 


really sound improvement in the ‘iron manufacture. 


our columns are freely open to any practical 


either way, we 


|} our honest doubts that the success asserted has as yet been | 


really attained. 


rHE STEAMSHIP HIBERNIA 


Tue exact cause of the loss of the steamship Hibernia, 


and consequently of so many of her passengers, engineers 


and crew, who put off from her in boats, is never likely to 


be known, unless, possibly, one of the boats somewhat 
| vaguely reported to have been picked up by an outward 
bound vessel contained the chief engineer, now supposed to 
| be lost. The evidence given on the occasion of the Board 
| of Trade inquiry, held in Glasgow on ‘Tuesday, is, here and 
| there, a littl maddy, probably in reporting, but the super 
intending engineer of the Anchor line, to which the Hi- 
bernia belonged, declared, after all the evidence given by 
| the captain, second officer, and carpenter, “ I cannot come 
at it at all. I cannot understand how it occurred.” Nor 
| do we think this was said merely as a matter of policy in 
the iaterests of his employers, Messrs. Handyside and 
| Henderson, for we, no more than Neil M‘Dougall, “ cannot 
come at it at all.” 
| The Hibernia was, we believe, a composite ship; at any 
| rate she had iron frames. Her dimensions were 278 {t. over 
| all, 33 ft. beam, 22 ft. depth, 1615 gross and 1317 registered 
tonnage, and having ordinary inverted screw eugines of 
136 nominal, capable of working to 750 ac tual horse power. 
Her screw shaft, forged by the Lancefield Forge Company, 
of Glasgow, from the best iron, and 94 in. in diameter in- 
side the stern tube, the intermediate shaft being a} in., 
broke on the morning of the 24th November, within the 
tube. In twenty-four hours or more afterwards the ship, 
| abandoned by all on board, went down, the 133 souls who 
| bad embarked in ber from New York to Glasgow, having 
| taken to four of the five lifeboats ; and of these unfortunates, 
more than fifty, if not nearly a bundred must have perished 
in the sea far west of the Irish coast. 

The evidence of the builder, engine builder, captain, 
second officer, earpenter, and the Board of Trade surveyors, 
is consistent in respect of the care originally taken to make 
the tunnel or screw alley water tight in case of the inflow 
of water, from any cause, through the stern tube. The iron 
bulkhead aft the engine-room had a tight-titting sliding 
door; the tunnel had an iron deck immediately over it, as 
staunch, according to the testimony of a Board of Trade 
surveyor, as it could be made, and except through the sliding 
door in the engine-room bulkhead, access could be obtained 
to the tunnel only through two manholes made in the same 


i product be iron it cannot compete with steel ; | 
snd yet, if the iron be of the superior quality alleged, it | 
i be greatly to the profit of all makers of ordinary | 


vith such good results were really made by the nitrate of 


must, for many reasons, express 
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The shaft, after breaking, was partly withdrawn, say 
| 24 ft., and it would appear from the captain's evidence— 
which is a little indistinct in respect of the engineering 
aspect of the case —that it even came through the stuffing- 
box. Even in that case the outer end of the shaft still 
remained in the outer end of the stern tube. The rash of 
| water was not so great, at any rate, as to immediately 
drive the officers and men out of the tannel into which 
| they had gone, and in which they worked for at least half 
an hour, with the result of movieg the shaft Zin. or so 
back towards its place. From the carpenter's evidence alone 
| it appears that one of the manhole doors of the tannel had 
been off, although those who went into it did so through the 
slide door of the engine-room bulkhead, and he, the car 
penter, shored down the loose manhole door by means of a 
piece of wood braced with its upper end against the iron 
deck above. This, of course, would be a scanty fastening, 
bat, even then, it does not appear that the gland had been 
removed from the stern tube; and even had it been the in- 
flow, unless the stern bearing was greatly worn, could 
hardly have been beyond the power of the bilge pumps for it» 
removal. Whatever may be said, this horrible disaster shows 
| the necessity of greatly increased pumping power on board 
|} steamships. Inthe new frigate Hercules, the circulating 
| pumps for the surface condensers, and driven by indepen- 
| dent engines, can force 120 tons of water a minute, if taken 
| from the sea, and a large, although less, quantity if taken 
; from the bilge. With such means of clearing a ship of 
| water, the opening of the whole area of the stern tube. 
12 ft. or more below water, ought not, even were there no 
bulkheads, to cause the foundering of the ship. 
| 
BLAST FURNACES. 
Wtra ironstone containing 40 per cent. of iron, one ton 
| of good 
make nearly three tons of pigs, or, in other words, the 
consumption of coke, so far as its known heat of combus 


ke should, theoreti ally, smelt as much as would 


tion and the requisite heat of fusion of the stone ar 
| concerned, ought not to exceed 7}ewt. per ton of pigs ; 
whereas it is now seldom less than three times that quantity 
Much of tie heaf, of course, escapes in the gas from the 
furnace top, whether that be open or closed by a “ bell ;” 
but Mr. Charles Cochrane, of Dudley, who has given the 
subject the closest consideration, estimates that the tempe 
rature of the waste gas might be brought dowr to hordly 
more than 100° by adopting furnaces, say, 102 ft. high, 30 ft. 
in diameter in the boshes, and having a capacity of about 
47,500 cubic feet ; but, even then, about 18 cwt. of coke per 
ton of iro: made would be required. What becomes of the 
| difference between this and 74 cwt. theoretically required ? 
Could any “ regenerative” system diminish the consumption 
still more? With gas taken off at 100 or 105*, probably 
not to any extent worth considering. But the waste heat 
of combustion must go somewhere, and what does become 
of it? Is it, to any great extent, dissipated in radiation ? 
If so, it may be found necessary to further surround furnaces 
with non-conducting coatings, of which many kinds may be 
But would these do mach good, even when 
applied to furnaces presenting 10,000 square feet or more 
of external surface to the open air? 
heat is in the sow and pig bed—in turning off the melted 
iron at a temperature of 2000*% or more, and allowing its 
heat to be wasted in the evaporation of moisture from the 
casting floor, and by radiation. To heat a ton of iron from 
50° up to 2000° is the same, nearly, a5 to heat the same 
| weight of water from 50° up to (under pressure, but with 
out evaporation) nearly 225 Still, this will not account 
|for the Joss of heat. It is a problem worthy the clever 
talent of Mr. Siemens, if he have not already too many 
| “irons in the fire ;” and it may happen that either here, or at 


| 


| mentioned 


One extensive loss of 


the Mechanical Engineers at Birmingham, the week after 
| hext, he may give us some new views upon it. Let them 
|) say what they please, the metallurgical world does look to 
} men like him for new facts and new ideas. 

} 
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Eroquesce.—The following lines conclude some two 
columns of high writing, introducing the readers of the 
Chicago Times, to a description of the Washington-strect 
tunnel: “ The Washington-street tunnel is the carnation 
of progress, and its benefits will be enjoyed by the living 
when the names of its progenitors and builders will be sound- 
ing along the corridors of time.” 

Tus Frevcu Attaytic Caste.—The first instalment of 
this eable—125 miles in length—has arrived at Sheerness. 
It is expected that the whole of the work on this side of the 
Channel will be completed by June next, and that the Great 
Eastern will be ready to sail from Sheerness for Brest (the 

port of departure from the French coast) some time during 
ithe same month. We understand that the command of the 
Great Eastern has been given to Captain Halpin, who was 
first officer under Captain Sir James Anderson while laying 
the 1865-66 Anglo-American cable. . 





Sranxpise Oxpers: Hovse or Lerps.—Yesterday, the 
4th inat., was the day for the payment of Parliamentary 
deposits upon Railway Bills, and by the new standing order 
of tse House of Lords in relation to the question of the 
return of deposit moneys, the restoration of these amounts is 
no longer a matter of course, but is made contingent, in the 
ease of entirely new projects, on the hne being opened for 
traffic, or on one-half of the capital being subscribed and 
a, poys Otherwise they are to be applied so far as they 
Wi 


1 go to provide for a penalty of 50/. a day for non-com- 
pletion, or e 





maoner as boiler manhole doors. 


to the satisfaction of the claims of landowners 
or others. 
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FRENCH MARINE ENGINES. 

Ir was not to be expected that MM. Normand and 
Mallet’s paper on the comparative utilisation of weights in 
French and English marine engines would escape a sh 
fire of criticism at the French Société des Ingénieurs Civils, 
M. Belleville, at a recent meeting, took up the subject 
warmly, but, curiously, on a point upon which the authors 
of the paper had hardly touched, if indeed they had 
touched it at all. According to M. Belleville, all our 
English progress in naval construction has been due to 
French initiative; not, certainly, in the construction of 
marine engines, but in the construction of ships of war 
considered, each, a8 a complete structure. The Napoleon, 
launched in 1851, was larger than any screw ship of war 
we then had in our navy. It may be justly owned that we 
immediately built a ship, the Agamemnon, of nearly 
identical dimensions, and followed up our work with the 
Conqueror, Duke of Wellington, James Watt, Marl- 
borough, Orion, Royal Albert, &e. It is true also that the 
French were the first to construct, in La Gloire, the first 
armoured frigate, and that we took the hint, and followed, 
in due course, with our Warrior, and a few other vessels too 
well known to require that their names be given bere. It 
is not the less the fact, however, as MM. Normand and 
Mallet pointed out that the French engines weigh more 
than twice as much for their indicated power as those made 
in England, and they consume as much, if not much more, 
coal. M. Dupuy de Léme, the imperial naval constructor, 
who designed the engines of the Friedland class, exhibited 
in the late Paris Exhibition, gave to the French Academy 
their total weight with boilers, water in boilers, and chim- 
ney as 804 tons, and their indicated power as 4000. We 
last week showed how, in the Hercules, engines, boilers, 
water, and all attached parts, weighing 1095 tons, had 
given out 85283 horae power, 

But as M. Belleville did not go into these questions, it is 
ieedless to pursue them here. The point he raises is that 
the French ships of war are superior in dynamical efficiency 
to English ships of the same dimensions, and driven by 
the same power. In other words, that the French ships 
steam faster—indeed, very much faster. The. Napoleon 
and Agamemnon are contrasted—ships of almost exactly 
the same dimensions, and the former, driven by 2602 in- 
dicated horse power, is alleged to have gone 13.15 knots an 
hear on trial, while the latter with 2206 horse power is 
said to have made but 10.31 knots. It is disficult to be- 
lieve what is contrary to the wide observation of competent 
observers, and hence we refuse to believe that the Napoleon, 
264 ft. long over all, 55 ft. wide, having upwards of 1100 
square feet of immersed midship section, and displacing 
5287 French tons, was ever driven 13.15 knots an hour, in 
still water, and without sails, by 2602 indicated horse power 
of her engines. It was several years afterwards before any 
screw steamship whatever, in the British navy (excepting 
the little, narrow, light-draught Fairy) had attained such 
a speed with any amount of horse power—and we write 
with the Admiralty tables of trials before us. Even the 
Mersey and Orlando, long, fine frigates, of much less mid- 
ship settion, considerably less displacement, and driven by 
ipwards of 50 per cent. more indicated power barely at- 
tained such a speed, as late as 1859. It is not so long 
since M. Dupuy de Lome himself asserted, in a letter to 
the Times, that the Solferino, displacing 7020 tons, having 

1 immersed section of 1152 square feet, and driven by 
3720 indicated horse power, had made 14 knots. 

These assertions are either untrue or else the French 
engineers of the imperial marine have a shorter measure 
of the knot than we have, or, perhaps, they try their ships 
by a single run with the tide, or under sail. The forms of 
their ships are perfectly well known to us, and the lines of 
more than one of them are in the possession of the Ad- 
miralty. ‘There is nothing whatever peculiar in their forms. 
\s for their serew, we have tried, and are perfectly ac- 
quainted with their Mangia and other forms of screws, and 
we know that we can do better with Griffiths’s. We only 
wish that, to settle the point, a challenge might be offered and 
accepted by the Admiralty, to race any one of their 
steamers against one of ours of the same size up the Medi- 
terranean. Prince Napoleon, not Jong since, had the pluck 
to offer such a challenge to the Viceroy’s yacht Mah- 
roussé, built by Samuda and engined by Penn; and the 
consequence was, that shortly after the race commenced, 
His Royal Highness was left literally “nowhere”—miles 
out of sight, if not out of mind. 

But M. Belleville, as M. Dupuy de Lome had done before 
him, sets down the Agamemnon as a 10.31 knot ship; 
whereas, on her trial, on May 3rd, 1853, she made a mean 
of 11.243 knots in Stokes’ Bay, and, excepting only the 
Fairy and Flying Fish, built expressly for speed, there was 
not then another screw stem vessel in the navy to beat her. 
It is hardly worth while to deal further with M. Belleviile’s 
statistics, although we find the same pretension to French 
superiority maintained in reports of the performances of 
later French war vessels, contrasted, however, with a state- 
ment, mach more nearly correct, of the actual perform- 
ances of a portion of our own ironclad fleet, a portion, how- 
ever, inclgding some of the slower and excluding some of 
the fastest ironclads we have. We append M. Belleville’s 


comparative tables, having ourselves converted the mid-} since the 


ship sections from square metres into square feet. We bave 
left the indicated horse power at the French standard 
of 32,550 foot pounds per minute, this being very near our 














own standard. het» oor our in the al- 
leged performances of h vessels, if tried under the 
same circumstances as our Own. 
Faescr Inoscian Sutrs. 
3| 
Name of ! Date of ? EP : s f 
Ship. Trial. a5 § : £ 

zt i : 

ot i 
Gloire... --« May 11,1861 ...' 1052 | 2548 |} 13.50 
Normandie ...|Mareh 26, 1862...' 1049 | 3253 | 13.30 
Couronne ... ..| April, 1862 1116 | 8012 | 13.00 
M mta ... .. Oetober, 1863 1184 | 3500 | 16.90 
Solferino ... ... Oetober, 1863 1164 | 3631 | 14.00 
Invincible... ...| May 3, 1864 ...| 1044 | 8332 [13.21 
Provence .,. --» February 14, 1865) 1068 | 3601 | 13.04 
Flandre +++) May 26,1365. ..., 1002 | 3861 114.42 
Heroine - Suly 11, 1865... 1163 | 8148 | 13.04 
Magnanime vee| May 16, 1866 .... 1087 | 3222 | 14.17 
Savoie ue ... December 18,1866 1065 | 8138 | 13.62 
Revanche ... --- August 5, 1867... 1087 | 3392 | 13.54 
Guyenne ... -. August 13, 1867 | 1064 | 8536 | 13.95 
Gauloise -» August 22, 1867 1070 | 8895 | 14.32 
Valeureuse .-- August 81, 1867 | 1003 | 3627 | 14.27 
Surveillante --» October 23, 1867 | 1189 | 3828 | 13.32 

Exewisn Troncuap Fierr. 

Warrior ... December 29,1860, 1184 j «» } 14.856 
Black Prince .. February 27,1861) 1197 | | 13.604 
Defeme ... .-+ April 24, 1861... 1028}... }11.618 
Resistance + April 45,1861 «..) 1079 | ©... 11.834 
Valiant... Ovtober 14, 1861 | 1054 | 12.633 
Royal Oak .-- Sept. 10, 1862 ...; 1080 js | 12.530 
Prince Consort ... June 26, 1862 ...) 1008 | 13.120 
Royal Alfred _... October 16, 1864 | 1091 13.040 
Royal Sovereign ... March 8, 1864 ...| 1008 11.000 
Zealous ... -. March 7, 1864 ,..) 1130 | 12.600 
Lord Warden... May 27, 1865 1123 | ... 18.460 
Hector .-- September, 1866 | 1069 | 3266 | 12.860 
Achilles ons j | 1184 | 6722 | 14.882 
Caledonia ... ‘4 1119 | 4662 | 12.940 
Ocean ws sa ..| 1098 | 4244 }12.896 
Lord Clyde is | 1128 | 6807 | 18.812 
Pallas ‘ ‘“ | 818 | 3606 | 13.068 
Bellerophon 1065 | 6966 | 14.227 


Some of the dates assigned as those of the trials of the 
English ships are wholly wrong, the Valiant, for exa:aple, 
not having been even launched as early as October, 1861, nor 
indeed until October, 1863. We have not checked the 
midship sections, indicated horse power, and speeds of the 
English ships; but, from a cursory examination, they 
appear to be nearly correct. Our readers must judge 
whether, under the same circumstances of trial, and with 
less engine power, the large French ships named actually 
do make a mean speed of 13.718 knots, where the English 
ships, driven generally by a mach greater power, make an 
average of but 12.939. If these statements be correct, it 
behoves the ofticials of the Admiralty to amend the lines of 
their ships, and, if possible, to discover better screws; for 
no other means of improvement seem indicated in these 
alleged comparative results. 


THE LATE MR. JOHN CLARKE. 

Tue late Mr, John Clarke, for five years engineer to the 
Municipal Council of Shanghai, ¢ ed his professional 
career under the instruction of Mr. Charles Underwood, an 
architect of Clifton. After a short engagement with Mr. 
George Aitchison, he was employed by Mr. Vignoles on the 
Frankfort, Wiesbaden, and Cologne Nailway, and subse- 
quently he served for five years upon the Great Northern 
Railway ; for the last two years of this time his duties 
were equivalent to those of the principal resident engineer. 
He assumed his post at Shanghai in 1864, and during 
the five years he occupied the position of municipal engi- 
neer, he was engaged upon various drainage works, river 
embankments, timber bridges, and piers. Mr. Clarke was 
elected a member of the Institution of Civil Engineers in 
January, 1867. He died in October last, aged 37. 








Aw AoricvLtvraL Imptemeyt Factory Boryrp.—A 
destructive fire occurred last week on the premises of Messrs. 
Picksley, Sims, and Co. (limited), agriealtural im ent 
inakers, near Bolton. The upper portion of the building 
was gutted, and much working material was destroyed. The 
loss 1s roughly estimated at 20,0001, 


Gvuewnes’s Gas Apraratus.—The Monarch ironclad turret 
ship, preparing for sea in Chatham, is ordered to be fitted 
up with Gurney’s gas apparatus, every portion of the vessel, 
between decks, being intended to be lighted by gas, which 
will be manufactured on bosrd. The estimated expense of 


fitting up Gurney’s apparatus is about 3007. 
Eve.isn Macurtyveny ty S1am.—English ope is 
: Siam. 


being largely employed the natives of 
Siamese doe! 





very considerable 
the East. 


' SMOKELESS COAL FOR LOCOMOTIVES. 
| Yeersepar week wre 


the engines are traversing the 
and during this time the 
extent by a moderate use of t 
Before the Hirwain coal was used on 
the Metropolitan line it was tested for some weeks on a few 
engines, and it has been regularly and exclusively 
on the North London Railway for more than twelve months 
t. There is no doubt that, if proper care is exercised, 
itaminous coal can be butat in locomotives without the 
production of smoke ; but it ia difficult to secure the proper 
care in practice, and with trains making frequent stops, 
especially, smoke is, as a necessary result, frequently evolved. 
Under t circumstances it appears to us that many of the 
railway companies might, with advantage, follow the 
example of the North London line, and adopt anthracite coal 
as the fuel for their engines employed in working metropoli- 
tan traflic, whilst it is also a question whether such coal 
might not in a number of other cases be profitably substituted 
for the bituminous varieti The demands upon our space 
this week will not it us to enter more fully upon this 
question ; but we intend to say more about it on an early 
occasion, when we shall also point out the differences of 
treatment which the two classes of coal require in order to 
obtain perfect combustion. 








Wuite Leap—In Girard’s new process for the manu- 
facture of white lead, the granulated metal is placed in a 
rotating cask, with one-fourth its weight of water, and a 
stream of air is sent through it for two hours and then a 
stream of carbonic acid for four hours, when the process is 
complete. 


Amecicay TetecRarus.—A Bill is now before the United 


Ste Soreeee the of the 
pare fo Government. The telegraphic in the 
United States is by more than 60,000 miles of 


line and 120,000 miles of wire. It equals nearly the com- 
bined systems of all the Continental Governments of Europe. 
During the current year it is estimated that it will transmit 
13,000,000 , which, as far as present returns show, 
amount to ome double the number of messages trans- 
mitted in 1866 by all the Governments of Europe. The ar- 
ran t under which the press of the United States is 
served by the telegraph is peculiar. There are local and 
— combinations of the press, which, separately or com- 
ined, operate under a co-operative system. News is 
thered from all parts to common centres, whence it is 
Svtributed toall sections of the country, Under this ar- 
ran mt the Western Union Pom a we Company, during 
1868, delivered to the press of the United States more than 
360,060,000 words of press matter, which, divided by 20, the 
unit of messages would make more messages were 
transmitted by all the lines of Europe during the year, their 
compensation being in the neighbourhood of $8,000,000, and 
that 7 the American Company from the press being about 
$300,000. 


Gon-Corrox.—An interesting practical exhibition of the 
newly-discovered i gun-cotton when fired by 
concussion instead of by the direct applicati 
heat was afforded at Woolwich on y- The huge 36 in. 
Mallet mortar, pugiing tons, which was Peers in the 
marshes in 1857, and designéd to fire a shell of 2548%b. 
(empty), has for some time past been sinking in its t 
wooden bed, owing to the gradual decay of the wood. It 
was thought pene aneredind the = —_— oe 
isi lea it ition. weights 2 
moved Se To esect chvoretand 


Under these 

ee thd te ce ee 

bed and i the fall mortar. Four ¢ 

Fyn go of 6 oz., and <ne of 8 oz. (total 48 oz.) were 
laced on the wooden bed and exploded by sages  Gihing 

uzes charged with detonating composition. The materia 


: 


tons eannor 


being rotten was unfavourable for the exertion of 
explosive foree—for the force had, 80 to nothing to 
act . But what could be done was ) The huge 
bed was skattered, and particles flew in all direetions. 
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THE QUINCY BRIDGE. US 
Tun vew railroad bridge recently completed by Mr 

Thomas Curtis Clarke for the Quiney Railroad Bridge 
Company, is the longest of the numerous bridges yet con 
stra¢ted acroms the Mississippi. It spans the river at a 
place where its width is 3250 ft,., the channel available for 
navigation being, however, only 800 or 900 ft. broad. In 
conmexion with this large work is a length of 1400 ft. em- 
bankment across an island formed by a narrow branch of 
the river, which is spanned by a second bridge, 615 ft. long, 
followed by 2200 ft. of embankment, while 2500 ft. of bank- 
ing forme the approach to the long bridge from the 
Mississippi shore, making, together, a total length of 9965 ft. 
The rails are 10 ft. above the highest known food, and 
30 ft. above the lowest water level. The large bridge is 
divided into seventeen spans of these dimensions : 

Two spans of 25/0 ft., truss 26 ft. deep, 

Thre , MO , BM 

Riven . 187 , 2 w 

Draw-span of 360 36 
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THE “MONTIGNY” SLEEPERS. 

Tus rapid decay of wooden sleepers in tropical countries 
has led te the substitution, on # large scale, of cast-iron 
bearings for tway. Mr. Greaves’s pot sleepers did 
not answer the anticipations of their inventor, as an uneven 
bearing on the ballast constantly resulted in fracture. Mr. 
De Bergue inverted these pots, placing the chair on the 
concave side, so that a fair bearing was obtained over the 
whole area of the sleeper, instead of over the rim only ; in 
both these systems, however, the tie which connects the pots 
does not prevent any uneven settling of the permanent way. 

A sufficiently ingenious arrangement of wrought-iron 
sleeper was experimented upon some yearsago. It consisted 
of a beam rolled to shape, with strips cut out of the top table, 
and turned up to form a chair for the rail. These strips, 
however, yielled under the passing of trains, and being of too 
slight material, fractured. 

FiG.t 





The latter truss, tarning on a pier 40 ft. wide, gives two 
clear openings of 160 ft. for the passage of vessels. The 


smaller bridge is divided into four fixed spans of 85 ft. each, | 


and one swing of 190 ft long, giving two clear openings of 
80 ft. each 

The piers and abutments are of first class rock-faced 
ashlar masonry, backed with béton, and resting upon piles. 
For the piers a timber curb, 18 ft. by 45 ft., was sunk by 
dredging into about 10 ft. of mud; the piles were driven 
within this area, and sawed off to the proper level bv a 
circular saw driven above water. The heads of the piles 
werd surrounded by 2 ft. thickness of béton formed of one 
part of hydraulic lime, one part of sand, and four parts of 
stone, broken to pass through a 2) in. gauge. This was 
lowered in a box and levelled by divers, to form the bed 
ding for the masonry. 
caissons, and the remainder on timber grillages lowered by 


acre ws. 


The pier of the «wing span is differently designed. It | 


rests on four cylinders of wrought iron, 14 ft. in diameter, 
and } in. thick, sunk through 30 ft. of water, to a depth of 
20 ft. below the bed of the river. These cylinders, filled 
with béton, are protected by a timber curb 40 ft. wide and 
80 ft. long, also filled with béton, The cylinders were sunk 
by dredging, effected by an ordivary bucket dredge. The 
time oceapled in this part of the work occupied one month 
to each cylinder. 


The superstructure of the bridge is entirely of wrought | 
n, except the upper member of the fixed spans, and the | 
caps and pedestals of the vertical struts, which are all of | have recently patented an arrangement of marine engines 
The trusses are of the design shown in the | for serew propulsion, an example of which we illustrate on 


caet won 
diagram, the ties arranged with double intersections, and 


are adjustable from the upper member by means of screws | communicated from the piston to the crank through the 


and puts 
weight of 24 tons per square inch, and all the links, ties, 


The stonework was set partly in | 


Se 


’ al 
See Se ae | 
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The system advocated by Messrs. Ridgway and Belleroche, 
under title of the “ Montigny ” sleeper, has the advantage 
of being a continuous beam, and of having no loose parts 
rivetted to it to form the chair. 
| The rail rests on a fixed stop outside the rail, and on the 

inside it is secured by a cramp tightened with a cottar or a 
bolt, as shown in the section. This system is being adopted 
to a considerable extent on the Continent; the Lyons Railway 
Company are replacing 100,000 of their old sleepers with 
new ones of cast iron, and the Société Générale d’Exploita- 
tion has given large orders. For the Egyptian Railway also, 
80,000 sleepers are being supplied. 
| Twenty-four of the “ Montigny” sleepers have been laid 
| down for trial on the up- Windsor line, of the South-Western 
Railway, near Vauxhall station ; the arrangement of fasten- 
| ing the rails and the section of the sleepers is shown in the 
| accom pany ing engraving. 


MARINE ENGINES. 


Mr. Esenezex Kewrand Mr. Henry Gourlay, of Dundee, 


ge 47. The main feature in this design is that the motion 


NEW BRIDGE AT ZUTPHEN, HOLLAND. 
Tur bridge now being constructed across the Yssel by the 
Dutch Government, under the superintendence of Mr. Kalff 
of Zwolle, a States engineer, will complete the railway be- 
tween Arnheim and Leowarden, a town im the north of 
Holland, and within a short distance of Harlingen, on the 
Zuider Zee. 
The bridge is divided into ten spans, the largest of which 
nearly crosses the Yasel, with an opening of 321 ft. 6 in. ; 
the remaining width of the river being spanned by a swing 
girder S51 ft. Gin. long; the other eight spans form a 
viaduct, of which the six principal openings are 93 ft 5 in. 
One smalier span of 55 ft. 3 in. is next to the swing-bridge, 
and another of the same length completes the viaduct. The 
total length of this bridge, between abutments, is 1167 ft., 
of which 1074 ft. are clear openings, 93 ft., and are occu- 
pied by the piers, the general width of which are about 
9 ft. lin. ; those two, however, on which the large girder 
rests, and upon which the swing bridge turns, are 15 ft. in 
width, The piers are of masonry on concrete, protected on 
each side by sheet piling, and covered with loose rabble. 
The bridge is designed for passenger as well as for railway 
traffic, and is carried on lattice girders, the depths of which 
vary with the spans, giving little promise of an harmonious 
general design. 


DUTCH RAILWAYS. 

Raw.wayrs in Holland, under the fostering care of the 
State, are rapidly increasing in extent, and its various 
towns are being linked one by one to the commercial centres 
of Belgium, and so through to the whole of Europe. From 
the north-west, and north-east, the lines converge towards 
Utreteht, to be extended southward to Endhoven, where 
the railways meet from Venlo on the Meuse, westward, and 
Bergen-op-zoom eastward ; thence Liége is reached direct, 
with the great system of Belgium lines. Favourable as 
the flats of Holland are for the construction of railways, 
the intersection of innumerable water courses, and the 
several large rivers, give plenty of work for the State's 
engineers, who have designed some of the largest bridges 
yet erected. The huge structure over the Lek at Kuilen- 
burg, which we illustrated and described some weeks since, 
has recently been completed, and forms the chief work on 
the line, southward from Utretcht to Endhoven. A second 
at Bommel, over the river Whaal, a little to the south of 
Kuilenburg, on the same extension, is now being made in 
the shops of Messrs. Harkort, of Duisburg. Again at 
Creveceeur, a bridge is in progress across the Maas, making 
the third large structure of its kind on the extension ber 
tween Utretcht and Endhoven. 

The contract has just been let to Messrs. Von Viessingen 
and Von Heel, of Amsterdam, for the construction of a 
large bridge crossing the Hollandch Diep at Moerdyk, one 
of the marshy inlets of the North sea. This bridge with its 
fourte®n openings of 328 ft. each, wil’, when erected, com- 
plete the railway communication between Endhoven and 
Rotterdam, A third at Zutphen, over the Yssel, a short 
distance north of Arnbeim, is also in hand, and will join up 





| 





| intervention of a beam so arranged that the stroke of the 


The wrought iron was tested by a breaking P 
vf ‘ | piston may be more than double the radius of the crank, In | 


the particular design we illustrate the piston rod, 2, is bolted 


and rods in the structure were submitted to a strain of 15 |to the air pump plunger, 3, the air pump, 4, being in the 


tous per inch before erection. The greatest load which can 
be brought apon the bridge is about 164 cwt. per foot run, 


same axial line as the cylinder 1. The piston rod, 2, is con- 


nected by links, 5, jointed on a cross pin fixed in the top of 


whieh throws a tensional strain upon the wrought iron of | the plunger, to a pair of plate levers, 6, having a fulerum 


i} tons per square inch, and 4 tons of compression upon | pin, 7, carried in bearings on the framing. 


the cast iron. 


The lateral 
| movement of the links, 5, being very slight, the piston rod 


The weights of the different spans per foot are as follows ; does not require more guiding than is afforded by the stuffing 


The 250 ft. span per foot run ... 14.6 ewt. 
The 200 ft. ,, ms om 119 
The 157 ft. _,, ” oa ae 
The 360 ft. swing span... .«. M46 


This latter span reste upon a turntable of 30 ft. span, and | 
ie fine weather it can be fully opened by two men in two | 
The situation of the Quincy bridge is, however, | 


minutes, 
so much exposed that, in heavy winds, eight men can with 
difficulty effect the same work. A steam engine has there 
fore been erected on the pier to work the draw, which is the 
largest as yet erected in America. 


| boxes and pistons of the cylinder and air pump. The pair of 
| levers, 6, has fixed across it, at a point nearer the fulcrum 
| than the points of connexion of the piston rod links, a pin, 8, 

on which is jointed the upper end of the connecting rod, 9, 


- The levers are prolonged beyond the fulcrum, 7, to 
work the feed and bilge pumps, 12. The engines are repre- 
sented as provided with surface condensers, 13, which are 
very conveniently arranged in a part of the framing support- 
| ing the steam cylinders, and the cooling water may be forced 
| OF drawn through such condensers by one of the pumps 
| opposite the steam cylinders, the other being in that case 


incy Railroad Bridge Company was organised in| made large enough w serve as an air pump for both 


The & 
Novemlr, 1866, and in the same winter the surveys were | cylinders. 


made, and the site of the bridge decided upon. The extra | 
inary floods which prevailed during the following spring | 

caused considerable delay, and the first stone was laid as | 

late as September, 1867. On the following September the 

bridge was opened for traffic. 

The total cost of the bridge, including cost of land, plant, 


A Puussian Saut Mine.—Now that the accident at | 
Wieliezka is threatening to destroy the largest salt mine in | 
Europe, the Prussians are looking, successfully it would | 
seem, for another to supply its place. Five leagues from | 
Berlin, there is a little bill called Sperenberg, where gypsum | 


| had been got from time immemorial. As early as the days 


that transmits the power to the crank, 10, of the main shaft, | 


the lines in the north, to Zwolle and Leuawarden. Far 
| to the east on the Dutch boundary the Maas is to be-again 
| crossed at Venlo, carrying the railway westward. 

The Rhine and al) iis puzzling tributaries, winding 
through Holland in a labyrinth of waters is finding great 
eccupation for the Dutch engineers, as well as for the 
manufacturers, who have virtually a monopoly of State 
work, although all these large contracts have been hitherto 
offered for general tender. 


BLENKINSOPP’S RACK RAIL, A.D. 1811. 
To rue Eprrok or EXGINsKKING, 

S1r,—Much has been written lately on the Mont Cenis 
engines. I should like to hear what weighty arguments 
there are against the use of the old idea of the rack rail. I 
fail to see why a wrought-iron rack could not be rolied and 
used instead of the present smooth central rail with a corre- 
sponding spur wheel fixed to the engine to work therein. 
The greatest difficulty to me is where one rail may cross 
another. 

Other lines might be worked this way, and heavy engines, 
coupling rods, slipping, &c., would be no more. 

I am, Sir, yours, &., 
PHILOMATH. 





Ratiway Prom Hot to Hartieroor.—A preliminary 
survey is being made between Hull and Hartlepool with a 
view of a direct railway. 


and transport of stone for # distance of 130 miles, we | of Markgraf Joachim 11, of Brandenburg, the popular| -Tue Teuroraru 1x Corswatt.—Nearly half a dozen 


1,500,000 dollars, curreney, or about 215,000L, a small 
amousct when the wages paid to the various artisans are 
taken ynto consideration, the masons employed having re- 
ceived 4.560 dollars per day, the carpenters 3 dollars, 
and the common labourers 2 dollars. 


Gas Exprostox.—Gas explosions have occurred more than 
once ia connexion with the street signal post at the inter- 
secthon of the great thoroughfares in front of Palace-yard, 
Westminster, and which we lately illustrated and described. 
It is supposed that the gas, escaping from worn-out main 
ot service had found ite way into the hollow of the 
sigual-post, and that the opening of the door of the pi 
below had caused the reduced light at the top of the pillar to 
ignite the column of , and henee the explosion. The 


rumour was current that salt was to be found underneath 
that gypsum. He commenced experiments, which, however, 
came to nothing, because the “skilled borer,” whom he had 
obtained from abroad, ran away with the cash box, which 
disgusted the old monarch. In August, 1867, the matter 
was brought once more before the Government, and up to 
Suteiee < ine poss adept of 2080: tnd Seen in 
the gypsum. On that day a momentous change appeared. 
Unmicakable symptoms of the salt made their appearance : 
bet up to the 3ist of August of next year, when a depth of 
ith eh toute dae stratum had not come to 
ight, in use proving ineffectual for 
further labours, new and more powerful instruments had 
to be ordered. The is now to recommence without 
& moment's delay, and to be pushed on 

igour. The existence of the salt is unquestionable. The 
only doubt remains as to whether the quantity will prove 





gas fittings of the pillar iteelf were all found in perfect 


condition 


towns in Cornwall that do not enjcy railway communication 
will, in the course of a week or two, participate in the 
advantage of the electric telegraph. 

Tue Institution or Mecnanica Excrxeers. — The 
Twenty-Second Anniversary Meeting of this Institution will 
be held in the Lecture Theatre of the Midland Institute, 
Paradise-street, Birmingham, on Thursday, 28th instant, at 
Four o'clock. 

Tas Trs-ptater Trape—The quarterly meeting was held 
at Gloucester on Thursday last, under the presidency of Mr. 
Woodruffe, of the Machen Works, Monmouthshire. There 
was @ fair attendance both of manufacturers and buyers. 
Stocks in makers’ hands were said to be small, and not more 
than sufficient to meet the ordinary requirements of buyers. 

advices are encouraging, and a good spring demand 
from the United States is expected. It was resolved to ad- 








quite as large as anticipated. ° 


vance the price of tin-plates 4s. per box. 
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KEMP AND GOURLAY’S MARINE ENGINES. 
(For Description, see the opposite Page.) 
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rHE AMERICAN STEAM BOTLER. 
To rae Evrron ov Exsornerntse. 
Sie In reply to the letter of Mesers. James and Frederick 
Howard, published in your journal of last week, allow me to 
tate, first, if the boiler illustrated in your issue of December 
th appears to Messrs. Howard as unlike as anything can 
be to the boiler patented by gue, and bears so strong a re- 
semblance to their well- know fault is. not mine. 
The American boiler is strictly a Spal ve up of 
unite cast in one pices; unite are of two kinds, one 
wming the firebox, with ite Po pov Be y pes down Ar 


em number side Kn thevother, of uired 
number, forming ona rom an the boiler ; it is 
lentieal ln opery veneeas wie deotel nan 
spec fications, and shown im the re 
The boiler referred teas being by Mesars. Howard, 
and of whoee ideas | am ef having availed mayeelf, is 


« componite boiler made up of wrought-iron tubes and cast- 
‘ron pipes, and is in all respects like Green's economiser and 
hoiler, exeepting the three ements claimed as the in- 
ve a of Howard Bousfield in the said patent, 
: First, weketting the tubes, a, a, in the transverse pipes, 
i "* ‘end these trans pipes together, so as to 
tomm erntiauces S tor a tapen Gi in the manner set 
forth. Second, the ase of the vertical transverse screens, 7. /. 
for deflecting the curren$ at heated gases, and allowing the 
at to act upon the upper part of the sections of. tubes for 
the purpose of super the agam contained therein. 
Third, applying ¢ ence pads the tube sockets in the 
transverse pipes, as above . — the purpose of 
making the pants ste am and 
hat the boiler (lustented by you Mm no wise infringes any 





f these claims must be apparent Bs age end my 
heensees cogincete Gi the hag hest respecta- 
tility-——have fully satis Guamsesbotiae to the patente held 


by Messrs. Howard jor emer s » ted Mr. Howard's 

assertion, at & persor nal interview, that on their 

patent 
In eonel n let me state oScen® red to de- 
od my rights, and that i ae 


depends for its 
in thie country 


W knowing how di a co to the 
readers of your journal, look to it as a source of seientific 
nformation. allow me to suggest to Messrs. Howard, if they 
still refuse to see the difference between their and my boiler, 
that they should allow the matter to be placed in the hands 
of disinterested engineers for arbitration. 


yours, 
Jossru A. Miter. 
Bosmere-lodge, Tulse-hill, January 9, 1869. 
— eee 
MORTON'S EJECTOR-CONDENSER 


To rue Eprron ov Evortrerarna. 


Sin,—It is right that your readers should be informed | 
that the diagrams engraved along with the report of the pro- 
ceedings of the Institation of Engineers, in Scotland, at | 


which the ejector-condemser was discussed, are not those on 


which my calculations are based, but were taken by Mr. | 


Morton during his subsequent experiments. Through an 
versight in writing the tables, the diameter of the cold 
water nozzle is stated to be }jth of an inch instead of 4. The 
area, however, of that orifice is computed from the true 


diameter of * in; and all the calculations based on that area 
are correct 
l am, Sir, your most ohedient Servant, 
; W. J. Macqvors Rayxtye. 
Glasgow, January 4, 1809. 


LocomoTrvrs t! Aversassa.- It is stated to be the inten- 
tion of some of the ironfounders of Ballerat to tender for 
the supply of the locomotives likely to be required by the 
Austrahan Governinent. 


Coat ror Ramwarsa.—The South-Eastern Railway Com- 
pany, whose smoke consuming arrangements are not fully 
eq’ ual to Northern coal, are ardvertising for a limited supply 
200 tons a week for a yéar, of South Wales Coal. 


Tor Tirme Rewt-cnares- The following are given as 
the corn averages of the last seven years to ( amr > 1868 : 
d, 


Wheat, per imperial bushel 6 co 
Barley, ditto a ~ 4 oF 
ata, ditto 2 
And the following are the-worths of 1000. of ab tithe rent- 
ge 8 wr each of the years named : 
£adé £ «. d. 
1862 - ol 6 1866 bse 97 7 
IsHi3 107 ; 2 1867 ove 013 3 
1X64 103 3 10g i868 = ws, «00:18 8 
TSS os 15 104 1aeo - 1086 6 B 
The gene ‘ral average value of 1001. tithe rent ame for 
the whole perind of 33 years since the paseing of the Tithe 
Commutation Act is foundto be 1001, 178. 74d. 


Teexx Ewyouves.— There is no doubt that the trank 
engine, although open to some theoretical objections, is one 
which gives excellent practical results, the trunk sapporting 
and gun ldieg the piston pertectly. True, the engine defies 
the combined action of high velocity and superheated steam, 
a combination whieh has Gogh to grief most of the large 
modern engines, the pistow rings and cylicders having worn 
away at a terrible rate. *... prevent this latter evil some 


engincers are carrying the rod (which is very large 
through the back cover, an a slipper guide, while 


others are, in the double piston eo. engines, using a small 
trunk at the back to act as a tail guide. As Messrs. Penn’s 
trunk agus are usually worked, the angular strain on the 
conn g rod helps by lifting the piston, but these engines 
have heat iriven the reverse wey without getting into 


trouble 
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THE SAFETY OF STEAMSHIPS. 
To Tue Evrror or Exotyagrina. 
Sr, —We ane to con 


ing for want of means to pump out the bilge with sufficient 


“in mpport of the sugges 
of the suggestion that a steam jet is well 
adapted for forcing the sti ed overboard, Raw | 


poseneg te ghey So an apparatus to all our 
that practice hae ved answer 
adaurably. 

It has one great im addition to its extreme 
simplicity, viz., sa Rees pag + Rel ge Ae the 4 
sip» de (ough water is delivered overboard) 
the steam will leading from the 
bilge, and clear ee tal 1 substances which 


may at any time choke up the perforated pipe below. With 
pumps of whatever kind they be, there is no means of doing 
this readily, and it is obvious the security it gives to be able 
to depend upon the suction being clear. 
We are, Sir, yours obediently, 
Yaruow asp Hevuey. 
January 11, 1869. 


Isle of Dogs, Poplar, E. 


CONCRETE BRIDGES. 
To tae Eprrog oF epenanane. 

Srr,—In the article on “ Concrete Bridges” in your issue 
of December 25, 1868, you state: “The utter use ess of 
inferior concrete was shown by the failure of the bridge 
which was previously ereeted on the site of this present one, 
which yielded under its own load when the centres were 
struck, whilst this, made with Portland comet laid with # 
the care the contractors could exercise 
~ ial piece of work.” In Pango pony “The Metropolitan 
Railway,” same issue, in pratlsepey Lote et batten & | is stated s 

‘It is the second has been erected 
on this site. The decd vos completediio Decors ber 1867, but 
failed from the imperfeet manner im which it was made.” 

Permit me to correct the errors, that the first bridge was 
made of “ inferior concrete” im. imperfect manner,” and 
— therefrom ; i  openey bridge was “ laid 

sibel hamentineinnakll enn &e. 

The facts are ag follows: The first bridge was made with 
well screened gravel and blue lias lime, carefully and properly 
mixed, 6 to 1, and tipped on to the centering, the work being 
completed, in 16 hours, on. the morning of December 18, 
1867, and it was in every lar equal to the concrete 
now standing. During the pight of the 18th a sharp frost 
took place, and, although ions were taken to guard 
against its effects, it was found, on examination a few days 
- r, that the concrete was frozen throughout. It is, there- 

fore, evident if the concrete set at all, that it would be a 
| work of months, and as it was impossible to leave the centres 





|} im for that time, the concrete was removed and used else- 
| where, in a position where time could be allowed for it to set. 

The second (and present) bridge is made of similar gravel 
to that used in the first bridge: Portland cement, 6 to 1; 
mixed iv) a navvy gang in precisely the same manner as the 
first bridge, the whole being tipped on to the centering in 
same time as the first, viz., 16 hours, and completed oa 
morning of Febuary 15, 1868. The extremely fine w 
during the remainder of the month being favourable for the 
setting of the concrete, this bridge susvel successful. 

P. 


Our correspondent naturally regards this question from a 
pejedionts or contractor's point regards Th = absolute facts 
—ees Se failure of the first bridge are these: After 
heaving been set in place upon the and within the 
boarded sides the mass ef concrete was 


wedges were drawn, failing at the Saedee anit nondhaie 
sound in the centre. On examination, the concrete wailibund 
to be set for a considerable distance from the surface, the in- 
terior remaining unhardened, and— whatever was the cause— 
the mass aspongy appearance, and a thorough want 
of homogeneity 3 at least one-fifth of the effective sectional area 

was reduced in this way. The frost, in fact, had nothing 
ehetrest to do with the failure, which was unavoidable, con - 
sidering the nature of the concrete. Of course the present 
structure is much stronger than the previous one, as cement 
was used instead of lime, If, as our correspondent asserts, 
the concrete of the broken arch was utilised elsewhere, we 
think he should have kept the information to himself, as it 
was ostensibly carted away to waste, and would not have 
been again employed with the een sanction.—Ep. E.} 


Tus New Natiowan Gartery.—On Monday the first 
—— in reference to the new National Gallery 
before special juries, under the presidency of Mr. 

Under 8 Sheriff Burchell, at the Sheriffs’ Court, Red Lion- 
square. The viear and churchwardens of St. Martin’s-in- 
the- Fields, for the library and school of Archbishop Tenison, 
were — 99002., and the governors of the parochial 


Coat tx THe East. —Aavions fr from Labuan now give poos 
gr of the working of the coal mines at that i 
nder the new management t is already a steady out- 
turn of coal, and attention ie being paid at Singapore and 
elsewhere to its valuable peculiarities for steam and gas pur- 
At the same time the w even on its present 
seale has been brought to yield « over expenses. The 
latest accounts confirm the impression that the quantity 


available is practically inexhaustible. 








CLEVELAND IRON. 
It is not improbable that the Cleveland ironmasters, in 
virtue of their admirable mineral a 
costs them a high figure) and their superior blast furnace 


| construction and working have done extremely well during 


the past year when the general depression of trade is con- 
sidered. 


The stock accounts for last year have been published. 
These show that the production of Cleveland iron has 
increased 80,000 tons In 1868. The total make of 
the s been 1,233,600 tons, or about one-fourth of 
tne total quantity produced in Great Britain. Prices are 
firm, at No. 1, 464.; No. 3, 45s., nett cash, Makers are 


well sold, and #@ do not care to book erders much in ad- 
vance. Rails are in fair demand, and the whole 
tone of the thy. 


Perens 


“ MECHANICS MAGAZENE. 7 
Eprton or Evoxegrisa 

Sin,—Permit us, as 
correct — which oceur in a pik meer on 





ft ato, me ony inert ee asa 
Lar st ag te that the tah pope wen ned to the pro- 
pnt Be Engincer for one year, term expired at 
last. It is now, however, in our own hands, and 
Se ee ana Sapient you 
have paid it in the past when you observe that once 
oo gee with much ability.” 
2. Original engravings of new invemtions and modern 
3 | machinery have never failed to ap week by week in the 
Mechanics’ Magazine, although it — rfectly true that 
during the past year blocks from The Engineer have been 
used, and, as we think, with advantage. 

3. The error in the description of Messrs. Kitson’s engine 
is plainly that of the printer, a perfect lire having been 
transposed in making up the paper, as will be clear to you on 
referring to the article in question. 

By inserting this explanation in your next issue you will 
oblige, 

’ Yours faithfully, 
Rosertsoy, Broomay, anv Co., 
Patent Agents, 


Jan. 13, 1869. 166, Fleet-street, London. 


SHerrre_p.—The ironworks are moderately well employed, 
particularly the armour plate and rolling mills. In the steel 
rail and railway branches generally the men are working 
overtime. 

Teraer Surpsvr.pixe oy Tue Tuames.—In addition to 
the double serew iron armour-plated turret ship, Cerberus 
250 horse power, illustrated in EyoiygeRine many months 
ago, and just completed at the yard of the Palmer Shipbuild- 
ing Company, Jarrow-on-Tyne, for the defence of Mel- 
bourne, the Government has ordered two other armour 
plated turret ships—the Abyssinia and the Magdala—to be 

for the defence defence of Bombay both being built 


from the same | and patterns as the Cerberus. [he 
contract for Abyssinia has been taken by Messrs. 

of Pople, eens by the 
Thames Iron Shipbuilding Company, Blackw; 


Tue New Law Covnrs—Mr. Tite, MP., has just an- 
d his intention of bringing the following notice of 
motion before the Metropolitan Board of Works, and, 
them, before = Govornment :—* Mr. Tite, M.P.’ 
Sa it appears by certain documents emana- 
from the Commissioners for ing the New Courts 
of ustice that the actual cost of the site in the 
Strand will] amount to 785,000/., and that the additional land 
now proposed to be purchased, ing to Mr. Pownall’s 
estimate, is 668,0002., so that the total cost of the nd will 
be 1,453,000/., and the expenditure on apt fuildings 
together, as ap from the same t, will be 
ewillicns of which bh 1,385,1501. ig proposed to be advanced 
by Government at 4 cent. en ie metpity of a redeem- 
able annuity: and whereas the Equity, Common Law, and 
other Courts could easily be aecommodated on the site 
already purchased by the vere camps that the Probate 
Court, 7 Saster’ s and Registrar's offices could be placed on the 
site afforded by the Thames Embankment, with such supple- 
mentary acquisitions as the epee Ane! saree building 
agg require, by which means a reduetion 
be effected in cost of the land to be taken, and a position 
would be obtained su pe ped to any in regard to free circula- 
tion of air, unimpeded light, ont in the facility of access by 
road, river, or rail—that it be referred to*the Works Com- 
mittee to consider the extent ed ‘Sane sug; .o 
— 3 the — at present at gor 
what itiona ee Bene would uire tte be ke taken, ade- 
ey d to provide for t I ofices offiees enumerated, and 
_ the committee be atrd to conferwith Her Majesty's 
vernment as to t willingness to negotiate for the ac- 
uisition of such a site for the above indicated.” 
a letter to the Times Mr. Tite adds:>—“The storage of 
wills requires 350,000 cubic feet.. The area at present 
acquired by the Commissioners ia about 326,000 square feet, 
267,800 are asked for in addition, The area required 
for all the Courts and accompanying offices, according to the 
instructions, was 191,506 po "leet, and for those depart- 
ments which, I am informed, may be conveniently separated 
is 148,742 ft. The area which may be os, pro- 
vided on the Thames Embankment, after widening and im- 
proving the Strand, Essex-street, and the adjoining street, 
could be well found.” 
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“RECENT PATENTS. 
Tue following specifications of completed are all 
dated within the year 1868; and that year be given 


ordering them, at the annexed prices, from the Great Seal 
ses Office, C wih 3 ser hee 
(No. 1085, Is. 2d.) John Jordan, of Liverposl, patents 
various forms of firebars. Mr. Jordan's claim “the 
construction of firebars with « series of @tepay 
downwards from the front towards bridge. . 
‘air spaces in the vertical faces or ‘ pred 
“ zontal faces being either solid or perforated, 
“ eurved, or angulated.” 

(No. 1089, 8d.) James Sinclair, of 
shaping the blades of screw propellers 80 
lesser pitches near their fore and after ‘nt their 
middle part. We strongly doubt the of . om 
which greatly resembles that patented stn eo gy the 


late Mr. ng . 
(No. 1095, Is. 44.) Henry Bessemer, of & 
place, Cannon- sel patents methods of D 
and steel, which we could scarcely describe briefly 
of which we shall give a notice om an early oc¢asion, 

(No. 1104, 8d.) George Davies, of I, 
as the agent of Marc Reichenbach and Samuel 
Paris, forms of centrifugal ventilators oF 
brushes composed of tufts of horse hair, 

ther substances are substituted for the ordinary vanes 
arms 

(No. 1116, 10d.) Henry Lafone and James Nicholas, of 
Liverpool, patent arrangements for burning hydrocarbon oil 
in a combustion chamber which is supplied with air under 

ressure. 

(No. 1119, 84.) James Napier, of Glasgow, patents the 
arrangement of balanced rudder, which we illustrated on 
page 515 of our last volume. 

(No. 1123, 2s. 6d.) James Stead Crossland, of Man- 

vester, patents several more or less complicated arrange- 
ments of three-cylinder engines, which we cannot spare the 
space to describe. 

(N 1128, &d.) Cyris W. Baldwin, of Boston, U.5., 
patents a form of water meter, consisting of a circular case 
divided into two parts by an elastic diaphragm. The liquid 
to be measured is admitted and released from the opposite 
sides of this diaphragm alternately, the bulging of the 
diaphragm from one side to the other being made to work 
the registering mechanism, &. We are far from certain 

at this arrangement is new, whatever the details may be; 
and we, moreover, have strong doubts whether such an 
ipparatus could be made to measure with any approach to 
accuracy under varying pressures. 

No. 1130, 1s. 6d.) John Henry Johnson, of 47, Lincoln’s- 
inn-fie Me ls patents, as the agent of Francis Ellershausen, of 











in 





Ottaway, Canada. a somewhat curieus method of making 
malleable iron and cast steel direct from cast iron. Accord- 
ng to this plan curled- -up sheet iron is to be placed in a 


mstruction and raised to a white heat, 
this temperature until it has 
come completely oxidised. Melted cast iron is then to be 
oured upon the “ curlings,” when it is stated by the 
vatentee that the oxygen of the oxide of iron will combine 
vith the carbon of the east iron, and as a result cast steel or 
alleable iron will be produced 


rnace lar ex 


‘ 
of partiet 
nd is to be m 





ntained at 





THE PATENT JOURNAL. 


Grants of Provisional Protection for Six 


Months. 
6é4, Josuva Jgavons, Atlas Works, Sheffield, and CHARLES 
MARTIN, Chancery-lane, * Improvements in the manufacture of 
ron for plating vessels ard fortifications, and the fastenings 


nnected therewith.” 


%, Epwarxp Cortazzi, 1, Park-terrace, Brockley-road, New- 


s,“A new system of suspended iron roads or ways, and 
rr of vehicles to be used in connexion therewith.” 

4 Jawes Parker, 6, Lilford-road, Camberwell. “Further im- 
ments in apperatus for obtaining motive power for engines 
by means of a combination of steam and air, for the prevention 
f racing in steam and air marine engines, for a condenser ap- 

pl le to steam and air engines, and for: ther purposes,” 
rt Nky CowrnG, New Orleans, “ A steam land locomotive 


tion engine and its attachments, which make it a aniversal 

whine for agriculture and other purposes, which attachments 

1 »pplicable to horse or ox power as well as steam, and may 
called # steam plough and machine of all work.” 

ARCHIBALD, Edinburgh, “ A new method 

reaping corn apd other grain 


4‘. SAMUEL GRORGE 
and improved apparatus for 


pon an improved method to that usually practised.” 
loan Berger Srence and Ricuanv Rorer Keity, Man- 
chester, “ A new manufacture of pigments,” 


1}, Wellington-street, “ Im- 
or preparation of artificial 


4. Wriitiam EpWAkp GEDGR, 
vements in the manufacture 


q Rosert Scott Burew, Manchester, and EDWARD SAMUEL 
EYLAND, Bristol, “Improvements in the construction of con-~ 
vatories, glasshouses, and structures in which capebility of 
ntraction and expansion may be desired.” 
FREDERICK RANSOME, Queen-street-place, “ Improvements 
preserving and hardening stone, brick, cement, and other 
uliding materials.” ¢ 
tla. CLirroxp Erenes Wieey and Freperick CHARLES WINRY, 
Cardiff, “ Lmprovements in the means and mode of signalling 
railways for the purpose of preventing collisions between 
trains, more particularly trains following each other.” 
21 Epwarp Dixon and Frepenick Dixon, 39, Clipatone- 
street, “ The better, more securely, and quickly packing bottles 
every description; such invention is adaptable to bcxes, cases, 
nd refrigerators,” 
i46, Antromns JULIEN DEBLON, Five-ls-Lille, 
expansive condensing and rotary steam engine.” 
Dinnis Burns, Edinburgh, “Improvements in chemical 
myx unds to be employed in treating diseases of the generative 
rgans 
29 «FREDERICK DANIEL SUTHERLAND, 
improved cravat holders or fasteners.” 
RICHARD ANGELL GREEN, 82, Strand. “ A new or improved 
ovthod of ornamenting articles of plate, jewellery, watch-cases, 
studa, buttons, and other ornamental or useful objects.” 
676. Lovis JULBS MARECHAL, 43, Bishopsgate-street Without, 
‘ Improvements in locks.” 
88. HENKY ROBINSON Bridge Mills, Lewisham, “ Improvements 
u dressing millstones, an<l in apperatus therefor.” 


“An improved 


King Wiliam-street, 


wo 


‘wire, or | 


safe 





Wriusas 





3717. means for } 
the mnowy, frosty, a 


Semen erm raed 
ae Se pag 











of 
iy is to} mee 
amon Bas fanny in or Wa wieatthe of copper and 


avi, THowas Wannen, Glaegow, “Improvements in gines 
provements. rling igs hamyton-buildings, “ Im 
ook "Giomny Momus tgs " og pent n ag Ae 

lor dressing 


3096 Becnne Bes, sspup ar 
construction of 





Dosti eater ot preuscetaneee srr shor fing | open 


nas. Pe hb, * Toy ements 
‘thode of pha wry Io torsiog abe ot in an seuetenn 









ands, Pa in the 
" 


used there! em] of which improvements are also floors for malt ot drying m, 
appliesble for the v” ing of cylinders or caissons for other | 3937. ya Suan pee 4 baron og of the Naval and 
e Military Club, Piceadilly, “ — ye apparetus or means 
sth win WiiiaM Hexry Baitey, Albion Worka, Salford, “Im- for ooling oe fans. 


ok hee in apparatus for indicating and regulating heat,” 
Epwakd Hopson BAYLEY, 42, Newington Causeway, “ Im- 
provements in filter vans and carta, and in a) 
some of the said improvements 
filters in general.” 


3988. Benny CLIFvoxp, Greenwich, * Improvements in the 

manufacture of submarine te! enables,” 
3939. WIAIAM HENRY RIDGWAY and Fuepemce Wiiiiam 
in the man orne- 


and other ke articles, and in the 


ratus connected 
ing applicable to 





3774. Bursrow Hvuwt, 1, Serie-street, “Improvements in the | machinery or apparatus ; 
method of and —— for evaporating and cooking.” 890, ALFRED COLERICK James CHARLES HsL1, 
S81. CipTon TMB BROOMAN, 166, Fleet-street, “Im-| Newport, *Iny for obtu, motive 
Means or apparatus to be employed in diving or sub- er, appl le also to exhausting, fore- 
operations. , and com finide,” 







WILLIAM EXRHARDT, Birmncham, “Improvements in 


ENRAGHT SCRIVEN, Powerstown House, Mulhbuddart, | a942” 
ments in Tatus for heating the air in chambers,| watches.” 
ts, oF and for heating water, which ap- (3943. Hermany HILLeBRANDT, Birmingham, “ Improvements in 
ia ap for Turkish baths and other purposes.” Tepesting firearms.” 
JOHN MILty § pton, “ An improved method of heat- | 3944, CLINTON EpGCUMBE Lieolng 366, Fleet-street, * An im- 
ing press plates, proved portable jamp ar lantern," 











3823, OLIVE HOLAaNaWoORTH, 105, Hereford. road, Westbourne- 9946. CHARLES GORDON, * Improvements in the 





park, “An ¢ombined open and close carriage.” construction of breech- 
3829, Janus Manchester, and JoHN KEusn AW, Wads- | 3948. James Perey MILLA, 36, Bt. , “ Improvements 
“ ts in drying stoves and in machinery to be in the rest pins or weys , harps, and aj! other 
tsed t musical string ins' 
3831. PaReperick i West Bromwich, * Lmprovments in | 3952. CHARLES DewnOn ABEL, pton-buildings, “ Im- 
manufacture 


provements in the 


the manufacture of metallic lids for saucepans and other | 
the apparatus 


articles of hollow ware, and in machinery or apparatus to be | 
employed in the said manufacture.” 


t metal pipes, and in 


“ Improved 





3850, CHARLES LIEBERMANN and OWARLES Grazr, Berlin, | methods and gar, and 
“ Improvements in p reper colouring matters.” apparatus to r, and in treating 
3866. MakcUs BROWN-WESTHEAD, and ROBERT SMITH, of Man-| the products and increase their 
chester, “ Lmprovements applicable to thread or twine which is | commercial value.” : 
wound upon bobbins, spoee or other surfaces, 3956. Franco ALAKANIRE "gl MicHEL, Rae Servandoni, 
3869. Moses SAVERY MAYNARD and Ropexr Grime, Preston, Paris, “1 or pr m of 
“ Improvements in machinery for regulating the speed of motive printing su 


3958, Freperio Newron Gispounn, 445, West Strand, “Im- 
provements in mi¢ams or apparatus for giving motion to sewing 


power engines.” 


3871. JosErH JONES, Wolverhampton, “Improvements in draw- 


ing off the vapours from baths employed in my metals.” and other machines,” 
3875, JOHN Dicksoy, Leith, “Improvements in the arrangement | 9960. Grones SLATER, Lamb’ ae improved machine 
and construction of windows.” for plaiting or doubling strips or s of cloth, paper, and 
3875. THomas Wanwick and Axtuvr Borie, Birmingham, other materials.” 


3962. Richanp Hvenes and THOMAS Hveuns, New Cross, “ Im- 
provements in veloci 
3064 Sampson Fox, 


“Improvements in machinery to be employed in the manufac- 
ture and testing of the stretchers and ribs of umbrellas and 


parasols,” 1LLJAM Fox, and Joseru Rerrtrr, of 


3851. HeNR¥Y Granam Tnompsox, New York, “Improvements | Silver Cross Works, Leeds, and Gorge GRANGE, Pateley 
in the manufacture of carpets and other figured fabrics, and in| Bridge, “ Improvements in ase roe | or apparatus for cutting 
weaving machinery employed therein. and shaping wood or other materials. 

3883. IsHAM Bageos, High Holborn, “ Improvements in the manu- rotected for Six Months the 
Ee me oo of Complete 8 — 

3887. RichARD WHITAK&R, Wolverhampton, “ Improvements in 7 Sack ville-strest, Picon 
fastenings or locks, applicable to locks, bolts, latches, sashes, w™ vk asin bel cade ~~ . and gr wri 
shutters, bags, and all other purposes where fastenings are or malt and all other , fruits, - . eine wel baad 
may be required.” 23. HENRI ADRIEN Piccadilly, 


NNEVILLE, — Sack ville-street, 

“A new and im yr cowting al] sorte of articles 
with gold, silver, and ot eno eo  aailent of such metals 
as may be beaten tanto thin sheets or 

37. AARON WHITE Cook WILLIAMS, Deldgemert, US., “ Improve- 
ments in lawn-mowers,” 


Patents on which the Stamp Duty of + a .~ 
been Paid, and Dates of their Productio 


3889. JOHN WILKINSON, junior, St. Helen’s Mills, Hunslet, “ An im- 

pooree manufactare of saddle cloths and numnahs or cavalry 
jaukets.” 

3895. WiL.iAM Epwanp Gepex, 11, Wellington-street, Strand, 
“ Au improved construction of cock or tap.” 

3897. JosEPH CLAYTON, Preston, “ Improvements in apparatus 
for working the valves of steam and other engines.” 

3399, WriitaM RicHarp CLARK, 5, High-cireet, Forest-hill, “Im- 





provements in apparatus for « the pas- cate. 
senger and guard and engine driver of railway trains.” 43. Henry DUNCAN Preston CunnrsoHam, Bury, “Im one 
3902. CAPTAIN JOHANNES JENSEN, Bergen, Norway,” Reefingand ments ia working and in the service of guns, with ) Stings 





unreefing the mainsail and jib of veesels.” 
3904, JamEs PALMER, Sutton Coldfield, “ nprovementa in the 


in gun ea: 
menufactare of steel agricultural and horticultural and other 104. se ALE BEwRY Bens, * 
like forks.” 


Improvements 

tke in machinery ‘inn paper nid menace: 

3906. JOHN Henry Jownson, 47, Lincoln’s-inn-flelds, “Improve-+ tare * a, ont eneaty 166. acs stil 

ments in machinery or apparatus for the manufacture of sheaves | 5, emeens NEwror PENRICE, Witton House, Norwich, “ Im- 
in 


.”—Dated 5th January, 1866 
resham-street, 











or pulleys for hoisting hauling tackle.” ” ed orming tunnels and 
307, Frepeni Newron Grsponne, 445, West Strand, “Im- galleries in rocks,” — fing nuary, 1806. 

provements in means or apparatus for effecting the ex: lonion of 4. CHARLES BAKTHOLOMEW. D A ry ‘ 

torpedoes and other explosive charges, part of which improve-! 4 peed oal.”—Dated 11th Bs anny 1866. 

ments is applicable to electric telegraphy.” | 92. ‘THEOPHILUS ALEXANDER BLAKELY, Foshan , and JosiaK 
3903, SamU&L Smant, East End Boiler Works, Bromiey,“Improve-' Yayasseun, Southwark, “Im lectiles for 





ments in steam and other boilers | 

3000. Furepenic NewTon Gisponne, 445, West Strand, “Im- 
provements in means or apparatus for generating gas used for 
heating and lighting, and in means for beating by gas.” | Dated 13th January, 1866, 

8910. JouN SNAPE, Mountain Ash, “ Improvements in pumps or | 137, EpwAnp Movuniex Boxer, Royal Arsenal, Woolwich, “Im- 
apparatus for drawing and forcing fiuida, partioulasty appiienbie | poovemndass in cartridges for aie loading firearms and ord- 
to the ventilation of mines." ence.”—Dated 15th January, 1966 

3912. ALEXANDER SEZILLE, Paris, Freventox Joun Kine, 140, Leadenball-street, . * Improve. 
corn for panification.” ments in toon.” — Dated 12th January, 1866, 

3914, Josian Gtorok JenninGs, Palace Wharf. Lambeth, “Im-/jo9 Ropert Twiss ie B 
provements in apperatas for treating sewage, and for irrigating drying and cleaning grain, and in apparatus to be he used for eg 
jand with sewage and other waters.’ purposes,” Dated 12th January, 1866. 

3916. Wiitiam Epwaxp Gepge, 11, Wellington street, Strand. | 139. Conwexivs MOontarty, Nelson - street, Greenwich, “ Im- 

~ Lmprovements in the construction of floating docks j aj in the 

for raising and careening vessels, and aiso for their construction.” 


breechloading rifles.”--Dated 1th January, 1800 
122, CoTHpert Gukenwoon JOHNSON, St 
in machinery for making bricks, tiles, and Sa “articles,” — 





“Improvements in treating | “100. 








3917, BENJAMIN WADDY MAUGHAN, 214, Goswell-road, “Im- botlers,”—Dated toth J. , 1866, 
provements in apparatus for the wen | he water and other | 204. Louw Sterne, Old “ Lmprovements in buffers, 
liquids applicable for baths and other draw springs, and bearing springs.”"—Dated 30th January, 1866, 
3918. Epwix Martixn THORNTON, Broo! > atrent, Holborn, “ Im- 
provements in ‘footsteols,’ foot cushions, or hassocks, which | | Pesante on which the Stamp Duty of £100 has 
improvements may also be applied to chairs, couches, or other | n Paid, and Dates of Production for 
similar articles of furnitare.” pine te 
3920. Wiusiam Grones Reeve, Greenwich, “Improvements in 60, James SwoTn and SverHeNn WELLsTOOD, iw,“ T ve= 
inkstands.” ments in cooking stoves or ranges,” — Oth January, . 
3921. Gsoxoe Hooxuan, Oxford, “Improvements in sash lines | 59. CHARLES WILLIAM ae 3, Great “Tm- 
and pulleys for the same, also in fastening wach lines to sashes, provements in the means oo ea for inen- 
and in sashes and frames used therewith euch improvements in ting and protecting telegraph condnc oe ae and in appa- 
sash lines being applicable to cv yrds, lines, straps, and bands fer! ratus for w the same.”— Dated 9th 9th January, 1862. 


cranes and other (138. Witttam Lous Winans, Baltimore, U.8 





3922. Groner Lowry, * - Improvements in bushes or ferrules for, in the manner of moun’ and apparates “for maawuvring 
casks and other purposes, and for improvements in fixing the | cannon or ordnance on sh 4, vessels of war end floating 
same.” | batteries.” Dated 18th p January. 1 

3923. Hewry Geanam THOMPSON, New York, “A new and im- 46. Jonx TATWAM, Rochd 


apparatus for prepering, ‘spinning, dc 
eotton and other fibrous materials Pe cinta win ‘Spee 
Wit4iaM Henny Preece, Southampton, 


proved manufacture of figured terry or cut pile carpets and | 
other figured fabrics.” | 
3924. Jous Henxy Jonnsox, 47, Lincoln’s-inn-fields, “ Improve- | 77. 
artificia’ dpe talteder = teen 10th Jannary 
3926, FREDERIO 


ments in the construction of piates for bulding 1 ratus for ry rag 

PELEAM ARBRE, Northumberland House,| #1, Tuomas Ramsay, Ni os in 
High-road, Lee, “ ne ny in cooking apparatas, whieh fm- manufaetare of f cole, *—Dated 1th J mary, 
provements are applicable also to other re for transmit-; 62. Henny Onan 
ting heat to — end rating ste: manufacture of 

3928. ALFRED VINCENT NEWTOS, 66, Obaaecty - lane, “ Improve- } 


cerain in monks mules and borses,”— 
Dated 1ith January, 1967. 
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5° 
GRAPNEL FOR LIFTING STONES. 

A yew weeks ago we gave an account in this journal 
(cide page 461 of our last volume) of a simple dredging ma- 
chine econstrueted by Messrs. Morris and Cummings, ot New 
York. and at the same time dereribed a peculiar form of 
bucket employed in connexion with it. e now illustrate 
an ingenious form of grapnel which is used, in connexion 
with the same machine, for raising stones or boulders which 
cannot be lifted by the bucket already mentioned. Referring 
to our engraving, it will be seen that the grapne! consists o! 
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two sets of claws, each set being connected by a pair of arms 
to the base of a vertical frame. ‘The claws and arms form 
as it were, bellceranks from the angles of which links extend 
to « erossbar which works in guides in the frame already 
mentioned. Two chains are connected to this cross bar, the 
one passing directly upwards to the jib of the dredging ma- 
ehine, and the other passing firet downwards and round a 
yvulley carried by the frame; and then upwards to the jl 

Ms hen the grapnel is being lowered it is suspended by the 
first chain, a the cross bar being thus pulled upwards, the 
claws are kept fully open. When the grapnel is to be raised 
the strain is transferred to the second chain, and the cross 
bar is thus bauled down towards the pulley causing the claws 
to be forced together, and enabling them to hold firmly any 
stone within their grasp. This form of grapnel has been 
used with very great success in practice, and a large amount 
of work has been performed with it. Our engraving has 
been prepared from a photograph of one of these grapnels 
which has been used for lifting blocks of stone of various 


weights up to li tons 


Sacantes asp Waees at tus Anpey Mitis Pumpine 
SraTiow The pumping engines at Abbey Mills, of 1140 ag- 
gregate horse power, are perhaps the most splendid in ap- 
pearance, and in general “ engine room effect” of any in ex- 
istence. Messrs. Rothwel!, the contractors for their erection 
have hitherto had the working of them, but as that duty will 
now devolve upon the Metropolitan Board of Works, the 
Board has appointed Mr. Usher, who has been engaged in 
superintending the erection of the machinery, to the office of 
siperintendent of the station, at a salary of 260/. per annum 


with house rent, coals, and gas. and be is to remain on the 


premises. The Board also fixed the staff at the station and 
the weekly wages to each as follows: Four engineers, 3ts 
t firemen, Zis.; two coal trimmers, Zls.; fo cleaners. 
two oilers (youths ba. two flushers, 246.; one 
mith, ote one hammerman, 244; one clerk, 30s n 
ge-keeper, gardener, and messenger, 24s.; one night 
watchma Zils 


lox P. ayp O. Sreamente Deccay.—The Deccan, the | 
latest addition to the Peninsalar and Oriential Company | 
leet, built and engined by Messrs. William Denny Brothers of 
Dumbarton, was tried in Stokes Bay on Tharsday week. She 

eely approximates in size and burden to the celebrated 
Himalaya, and is one of the large class of steamships pro- 
' i by the P. and O. Company to meet the requirements of 
their new postal contracts in the East. Her dimensions are as 
follows: Length between perpend ulars, 346 ft.; breadth of 
beam 42 ft.; depth of hold, 304 ft.; builders’ measurement, 
MOL tons; gross tonnage, 3128. She is fitted with engines of 
600 nominal horse power (indicating 2730 during her trial), 
diameter of cylinders, 76 in., and length of stroke, 4ft.; 
and has a four-bladed propeller 18 tt. 10. in. diameter, with 
a pitch of 27) to 30) ft., weighing 124 tons. Two rans at the 
measured mile showed the following results: Steam 25 Ib. ; 
vacuum, 28 in.; revolutions, 52; the true mean speed being 
13.733 knota per hour. There was a light westerly breeze 
blowing at the time, and the sea perfectly smooth ; baro- 
meter, 30.39. The total weight of coals, water, stores, &c., on 
board was 12566 tons, and the steamer’s draught of water 
was 18 ft. 5 in forward and 19 ft. aft, the mean draught 
being 18 ft. Shim. The heating surface of the boilers is 
12,504 square feet, firegrate surface 420 square feet, and con- 


lensing surface 5804 s,uare feet 





A rmonoventy reliable dynamometer of simple con- 
struction, and capable of being readily applied, is an i 

strument which might be employed with advantage in a vast 
number of cases. Almost all employers of machinery are in- 
terested in the amount of power which their machines 
require to drive them, and the accurate measurement of this 
power would, in a vast number of instances, lead to the diseo- 
very of sources of waste which at present pass unnoticed, In 
ither cases, also, where mechanical power is hired, it is of im- 
portanee, both to the hirer and the letter, that the power thus 
supplied should ®e determined accurately. Altogether there 
is a great want of a simple and reliable dynamometer, and 
for this reason we illustrate an instrument of this kind which 
has been lately introduced in the United States, and of the 
performance of which good aceounts are given. This dyna- 


mometer has been designed by Mr. James ~ ae and it is | 


simple in construction. Referring to the engPaving, A 
which is loose on its shaft, and which receives the power. Its 
connexion with the shaft is made by means of a wheel 
keyed or screwed firmly to the latter, close to the re- 
ceiving pulley, its boss, in fact, forming one of the guides 
to the position of the pulley on the shaft. To connect this 
fixed wheel with the loose receiving pulley, a bell-crank 
lever is pivotted into projecting ears on the rim of the fixed 
wheel on opposite sides, the long arm of this be!l-crank being 
connected with an annular slotted collar on the shaft by 
means of the short bars, B. The short arms of the bell-crank 


levers are connected on the inside of the fixed wheel with | 


two radial bars, H, which are parallel tothe outer arm of 
the bell-erank. These rods are coupled to radial levers, I, 
which are at right angles to the rods, H, each of these levers 
receiving near its upper end a pivot passing through a swivel 
hung to the rim of the fixed wheel, and having its extreme 
end pivotted to a stud fixed on the inner side of the rim of 
the receiving pulley. It will be seen from this description 
that the strain of the power received through the belt on A 
will necessarily re-act on the levers, and, through them, on 
the fixed wheel, which may be considered nothing more nor 
less than a support to these levers in sustaining them in 
position to connect the loose receiving pulley with the shaft. 
At B it will be seen the levers are connected by pivots with 
the sliding collar, in the annular groove of which is seated a 
strap with which is connected a forked lever, the fulerum being 
at C. To the end of the leng arm of this lever a rod with a 
short section of machine chain is attached. This chain runs 
over the cylindrical head, D, of a pendulum weight, E, 
having a pointer that traverses a fixed quadrant, F, properly 
divided by a scale to denote the relative pressure exerted 
through the medium of the receiving pulley on the shaft. 
The pulley, G, is fixed to the shaft, and delivers the power. 

It will be seen that all the motions are absolute, there 
being no chance for play and “backlash,” except that of 
joints and pivots; and this, by good workmanship, can be re- 
dueed to the minimum—too little to be taken into considera- 
tion practically. There is no dependence upon springs, 
spiral, or other forms, which are so liable to be affected by 
e 


this dynamometer to an account of it which appears in a 
recent number of the Scientific American. 


Mistxa tw Victon1a.—Mining operations are in a 
satisfactery condition, continued progress in the mineral 
resources of the country being reported from all quarters. 
The gold mining industry, indeed, is rapidly resuming a 
very important place in the persuits of the colony, and 
the principal gold-fields are now locked upon by the 
merchants, shopkeepers, and the labouring classes as afford- 
ing almost unlimited operations. The discovery of the 
Mary River gold-fields may be said to be the beginnin 
of a new era in the mining history of this colony. Goox 
news from many other diggings is frequently received, but 
in consequence of the more brilliant attractions on the 
fields just mentioned, the news — does not receive 
that attention which it deserves. hile many of the digging 
population. are amassing fortunes the vast majority may 
be said to be doing well and earning’ good wages. 





anges of temperature, and so unreliable under variations | 
of power. We are indebted for the foregoing particulars of | 


EMERSON’S LEVER DYNAMOMETER. 


| THE FRENCH INSTITUTION OF ENGINEERS. 

Ar the last annual general meeting of La Société des 
Ingéenieurs Civils, M. Michel Alcan was elected president , 
MM. Louis Vuillemin, Yvon Villarceau, Ernest Mayer, 
and M. Nordling, vice presidents. The secretaries are 
MM. Camille Tronquoy, Jules Morandiére, Alfred Tresca, 
and Paul Regnard. The “comité,”’ or council, includes 
M. Jules Petiet, Georges Love, Benoit Duportail, Joseph 
Farcot, Léonce Thomas, Salvetat, Chobrzynski, Emile 
Muller, Henri Tresca, Charles Laurent, Jean Richard Des- 
grange, Forquenot Brill, Alfred Guébhard, Goschler, 
Alquié, Huet, Henri Peligot, and Charles Callon. 

The society now numbers 947 members. Its annual 
subscriptions are so extremely low (19s. 2d.) that its funds 
|do not compare with those of our own institution, yet it 
has a permanent fund of more than 40001, a considerable 
} annual income, and a moderate sum of cash in hand. M. 
Eugene Flachat, as many of our readers are aware, was 
last year elected honorary president for life. He had 
already occupied the presidential chair, under as many 
annual, but not consecutive, elections for seven years. 
No man, perhaps, is more esteemed in his profession in 





France. 


Raits ror Russia.— Hopes are entertained of a consider- 
able trade with Russia during the year, as the railways 
authorised by the Government of that country will require 
a large amount of iron, and the new duties, though still 
high, are for rails about 48 per cent., and for plates and 
sheets about 35 per cent. below the former rates, while the 
importations by sea are no longer at a disadvantage as 
compared with articles conveyed inland. In the first eleven 
| months of last year Russia took more of our railroad iron 
than any other country except the United States, and in the 
two previous years stood third. India being first. 





Crty or Losponw Gas.— Dr. Letheby’s report, as chief gas 
examiner under the London Gas Act, 1868, shows that the 
| three companies, supplying the City alone, have kept well 
| up to the 14 candle standard imposed without increase of 
| price to the consumers previously supplied with 12 candle gas. 
The range, as tested hourly every night, was from 13.46 to 
| 16.64 sperm candles, or an average of more than 15 candles 
for three months. The gas of two of the three companies 
had always shown traces of ammonia, but showed no traces 
| of sulphuretted hydrogen. The amount of sulphur present 
in the gas has ranged from 7.9 grains to 26.52 per 100 cubie 
| feet. The proportions of sulphur have been determined by 
| the instrument known as Dr. Letheby’s sulphur test, which 
| is that recommended for use by the Gas Referees appointed 
under the Act. It is extremely desirable that this mmpurity 
should be reduced to the smallest quantity, on account of 
| the corrosive action of the products of its combustion. 
| _Worxmen v. Macninery.—The working stonemasons of 
| Messrs. J. and W. Beauland, buildegs, of Bradford, have 
| struck work on a dispute as to the extent to which machine 
| shall be employed in dressing the stone steps of a new Brad. 
| ford warehouse. A strike was the result of Messrs. Beauland 
attempting to use a number of stone steps dressed wholly by 
machinery ; but the men returned to work on the concession 
| that they were permitted to re-dress by hand some portions 
of the stone steps which had been already dressed by 
| machinery. This led to a further dispute, and Messrs. Beau- 
land ultimately insisted on their men dressing the stone for 
| the steps entirely by hand, and accordingly introduced on to 
their works undressed stones for the purpose. But the stone 
has been found too hard for the labour, in dressing by hand 
to be remunerative, and consequently a partial dressing by 
| machinery and finishing by hand labour were sought, in ac- 
| cordance with the precedent implied in = com - 
promise on the part of their employers. result is a 
| strike on the part of the masons against the use of stone 
| wholly undressed from the quarry. 
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lock gates, and Figs. 12 to 18 are details of the rollers | 
n whieh the gates open, and which can be raised from | 
doek off the rails upon which they run when in service. | 
The dock, when completed, will cover an area of 16 acres, 
rnd the work is now being rapidly pushed forward under the | 
supermtendance of Mr. Knox, the resident engineer. An 
extension of the Bristol Port Railway will effect a direct 
communication between the dock and the north and midland 
districts of England. 
if Bristol is ever to regain her place as a maritime port, it 
will be by the construction of docks capable of taking vessels 
of the largest tonnage, without the risk and loss of time in- 
separable from the dockage of such moderate vessels as are 
now towed daily up the river 


Horses Buinpine v. caxtaguaKes.—The citizens of San 
Francisco have formed a committee to enquire into the | 
means of preventing or lessening the destruction of property 
by earthquakes. The bricks used in building are reported 
to be ey defective, and it is proposed to ad pta method of | 
bracing Ndings with iron rode 
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SCOTCH PIG-IRON TRADE FOR: 1868: 


Ly we mistake not, the great German chemist, Liebig, in 
his “ Familiar Letters on Chemistry,” gives it as cians 
that the position of any country im the ranks of ¢i 





| may be estimated by the extent to which sulphuric acid is 


used in that country. In somewhat the same wiy we Would 
iy trade 


| almost affirm that the progress of our own . 
afid ‘inanafacture is deducible from the amount ef aetivity 
displayed in the Seotch pig iron trade. Thos® seams of 


blackband ironstone in the coalfields of Lanarkshire amd the 
adjoining counties have, since their first discovery by M 
gained for Scotch pig iron a name and fame which are 
almost co-extensive with iron-consutming countri¢s, “Both 
at home and abroad this civilising agent is knows ‘te'well 
nigh everybody who isa worker in iron. Who, 
iron workers, is there with whom the names of ; 
and Coltness are not as “ familiar as household words?" The 
Bairds and the Houldsworths, the Wilsons andthe Dixons, 
immediately flash ~ ae the memory when we think of the 
enormous trade with which those names have been honour- 
ably associated during the last forty or fifty years, South 
Wales and South Staffordshire have a lustre of their own, 
which Scotland seeks not to dim, still the latter canngt a 
shining forth; and even the young giant of the Nort 
Riding of Yorkshire does not “ pale” the furnace fires af the 
region lying in the valleys of the Forth and Clyde. 4 

One can scarcely help feeling a deep interest in the in- 
dustrial welfare of a region which has been rendered quite 
classic by the invention and application of the hot-blast, 
therefore we consider it to be a sort of duty to inform our 
readers regarding the condition which its staple trede has 
maieteiasl during the past year. 

The production of Scotch pig iron during 1868 reached the 
very large total of 1,068,000 tons, which was an increase of 


| 37,000 tons over the production of the preceding year. It 


was a decrease, however, to the extent of 90,750 Sm iby 
compared with the production in the year 1864, The 
blast furnaces numbered 171 in the year 1860; the totel now 


| is only 162. In the past year the average number of fur- 


naces in blast was 114; and the number in operation at the 
end of the past year was 121, as against 112 at the@nd of 
the peewee year. It will thus be seen that the average 
production per furnace in 1868 was 9370 tons, -Thete are 


|} some furnaces in Scotland of pretty fair dimensiongg but 


compared with some of those which have recently gained 


| their heads in the Cleveland district, as at Ferry they 


have still room to grow in producing capacity. 

The demand during the past year has not been of such a 
marked character as to give rise to any great fluctuations in 
the pe of Seotch pig iron. In June the lowest point was 

ed, and in September the highest—the two extremes 
being 51s. 6d. and 54s. per ton. Although there has been a 
greater production from the Scotch furnaces in 1868 than in 
1867, this is not to be regarded as any certain proof’ that 


| trade generally has made any material improvement. It is 


not the case that it has. In the hands of makers and in 
storekeepers’ yards there was a stock of 568,000 tons at the 


| end of the year, and of this no less than 95,000 tons was'an 


increase over what was in stock at the end of the year 1867. 
The local consumption in foundries and in malleable iron 
works amounted to 387,800 tons—a decrease of $2,500 tons 
on the local consumption during the preceding year. But 
this was more than counterbalanced by the increase on the 
amount of English pig iron sent by sea to the port of Grange- 
mouth, or across the Border by railway. In 1867 the amount 
of English pig iron carried into Scotland was 71,500 tons: 
but in the year just closed it reached the very. gi total of 


153,500 tons. Notwithstanding the excellent ¢ ster of 
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fae te 
ing’'in a st¥Wwhich is very little improvement on 
weeny One yeare ago, they must submit 
to be be ‘in the hed by the vigorous and scientific com- 
petitors of the newer icts. of Cleveland, and Cumberland, 
and Laneashiro. | The is to be won by the strong, 
swift, and seientific, not who stick fast by the small 
sized. blast © aged ise no economy with their fuel, 


and “i blast of low temperature. Pro- 
s is the , y, and woe be to those who either 
Fiintty or Wi rit. 
seattle 3 
Tote Late Mr: E. B. Taoaweycrort.—The late Mr. E. B. 
Thorneycroft, whots déath we mentioned in our obituary for 
1868, was not a member of the well-known and highly re- 


- maw and Co., of Shrubbery and 
B. 


olverham , but of that of FE. 
years back in con- 
A New Suetr.—Ex ite Will take place at Shoebury- 
hess, by order of the War t, on Thursday next, 
the 21st inst., to establish the properties of the new shell in- 
snes A My. Fitzmauries Palmer, who claims ne dis- 
cov an explosive projectile surpassing for field artillery 
operations aniy hitherto employed. The Brenton will be 
conducted by # competent of artillery officers, and many 
military and naval gentlemen, some of whom entertain a high 
estimate of the new invention, are kel to be present, as 
well as several representatives of foreign Governments. 


Tar Prorosepy Ixtekwationat Ocran Yacur Racz.— 
The Cambria, Mr. Jamés Ashbury, is now hauled up on 
Ratsey’s patent slip at. West Cowes, undergoing such altera- 
tions as may be deeméif conducive to her greater speed in 
the fortheoming regatta season, and for competing with the 
we mp coma New York, in the autumn. The Cam- 

ve 


















bria is to the hollow of the bows filled up. Her masts 
will be le: Dror a greater 


by 3.ft., which will give 

spread of canvas, and 3 tons of lead will be placed on the 
keel. She, will have a new capstan instead of the heavy 
windlass, and various other alterations will be made. 


Steam Lacycn.—A handsomely-fitted steam launch for 
the use of Admiral Hobart Pasha on the Bosphorus has just 
been shipped to Constantinople by Yarrow and Hedley, the 
builders. The boat is 40 ft. m length, 6} ft. beam, and has a 
draught of 2 ft. 8 in. She is fitted with engines of 7 (nominal) 
horse power, eapable of working up to 20. A cabin extends 
from end to endof the launch, divided amidships by a 
movable partition—-the forward. part possessing ample sleep- 
ing, &., accomodation for rsons; the after part 
being all to the machinery, boat is elegant, and 
commodious for ‘river or harbour work. She is shipped all 
complete, so that on argival at her destination she has merely 
ta be lowered over the ship’s side, get up steam, and assume 
her full duties. , 

Tas Bovrst Brings.—Mr. Stead, who besides being 
“something in the City,” is the’ hon. sec. of the Boutet 
scheme, has been d of information from his 
: ane ° 7 “In addition to His 

: y's approval worth much, we presume, because it is 
His ¥ y 8 approval) .it is pronounced suitable by some of 
the st engineering @uthorities in Paris ; and it is some- 
what significant that. eut of the number of those persons 
who. bave subscribed and paid 4000/. for the erection of 
large model (now in progresg, at Calais), there are no 
less than twenty-five engineers.” Very significant indeed, 
for surely unless those engi ‘have some private ob- 
ject m giving Boutet a lift there must be twenty-fite more 





Seoteh pig iron for foundry purposes, it is certainly inferior | candidates for private asylums. Are these me 

to the hematite pig iron or Cusbertahd and ee if'| “the highest aimnion wathettae Pe Od pean 
we want it transformed into malleable iron for the manufac- | brilliant Stead, the massive piers which su port the arches 
ture of railway bars, railway tyres, engine shafts, boiler | will be in dimensions “something like St. Paul’s Cathedral.” 
plates, ship plates, &c. Then, again, in point of cost of pro- | It seems there are to be twenty-nine of these ecclesiastical 


duction, it cannot compete successfully with Middlesborough 


pig iron; and, therefore, on account of its low price, it is| lately. These marine cathedrals will not, says Steac 


structures, instead of nine, Boutet having curbed his _ 
, offer 


now found desirable by many Scotch ironfounders te use the.) any resistance to the action of the wind an sea, but will 


| latter to ® considerable extent in admixture with the home-| withstand thirty-six times the force of the heaviest gale; and 


made pig iron. For many purposes the mixture servos suffi- | so on, and soon. Thus Stead and Boutet arcades ambo 
ciently well, and then there is the element of cheapness to be | Write and talk, and still there are persons who place their 


considered also. If the Seotch ironmasters will persist in 


trust in them. 
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> 2 _] . ache. se ne areca eae. ~~ 
THE LATE PROFESSOR JAMES D. FORBES, FOOT BRIDGE OVER THE MOLDAU AT | THE ARMIES OF EUROPE. 

Tue obit of the year 1868 is not complete without PRAGT Tus following statement of the nominal strength the 
some mention of the eminent cultivator of Physical science, being toe Supersede the present} armies of Continental ng ew not ee since given by 
whove name heads this notice. It was ouly on. the closin for having this bridge ia that} Baron Kuhn in the Austro- ungarian 5 
day of the year that he died, anil therefore it was im possi! ver is often ly blocked France. Austro-Hungarian 
that the sad event could be recorded in any of the gong uently stopped so as the : Matarayy. 
summaries of the departed year’s history with whi aceord- crosses the river een} Army .., + 800,900 forces, in- 
ing to custom, most of our daily contemporaries loaded their He a ew idge, “Franz| Mobile National "is navy and } 800,000 
editorial columns on that day. building is bridge na 560,000 reserves eee ? 

James David Forbes was bern on the 20th of April, 1809, ’ company. was formed at —. Border troops +. 53,000 
and consequently at his death he was vergi on sixty years of was coxumenced immediately. Total ++ 1,850,000) Landwehr... =” 990.009 
of age. His father was Sir William Token baronet, of | The pier and age and abutmente are Sow eom . sali 
Pitsligo, one of Sir Walter Scott’s dearest frie: arid his | and the ooo a ate in places It is td Be opened North German Bund. Total ... - 1,963,000 
grandfather was the eminent banker and financier of the | for traffic on the it of November this year. Standi 843,394 R th 
same name, and on whom Pitt ¢onferred the baronetecy.| The design wag by Mr. R. M. Ordish, and is-being | Landwe “i 186. 542 | Field army, inelnd- 

Young Forbes was intended for the Seottish bar, and he was | executed by the contrabtérs who built the Franz 7, | ing army Of the + 827,350 
accordingly entered « student of the fieulties of arts and law | Joseph Bridge, vin; Messrs. Ruston and (%, Prague. Charles Total 1,026,946 | Caucasus in 

in the University . Ediabargh, in the year 1825, During | Von Wesseley is the resident engineer, > oe eters Local forces + 410,427 
his student career he contributed Various anos us rs The bridge is des on the suspension }¥inciple. Cir- : Irregulars ... os. 229,299 
on scientific subjects to Brewster's Journal Selena te custstemess have iged the acvangensaiag of ota do be South Germary, gu 2 
1530 he was made an advocate at the Scottish bar, and in | peculiar, *h Standing omy 158,760 Total ... +o» 1,467,000 
the year 1833, when he was in his twenty-fourth year (not There is only one pier, or tower, arid? that is in the centre} Landwehr ee 45,411 Italy, 
twenty-second, as stated by the Pail Malt Gazette), he was | of the river, so that the-bridge is formed of only two é ~, | Arm ost +. 348,461 
elected to one of the highest posts of honour and service that | half spans, each half being in the clear 305 ft. 6 in., the Total 200,171 Mobile National 

a scientific man could desire to obtain, to wit, the professor. | thickness of pier being 18 ft. at the crown. The distance| _ Guard, including + 132,300 
ship of Natural Philosophy in the University 6f Edinburgh, | from face to face of abutments ‘ig 629 ft.; on each shore| North and South Germany Venetia ... ry 

in succession to the distinguished Sir John lie. Sir David | there is no room for the ancho: © chains, &e., to extend together, eT 
Brewster, who was then a man of considerable and well-won | such a distance inland as would he required if towers were | Total 1,229,117 Total .., «» 480,461 
fame, was also . candidate rib chair. he was re- | used instead of abutments, And it was considered ad soo ——= 

ected, and Mr. Forbes was se ected, would indicate that the | visable to have on one pier or tower in the riy r to avoid , . . 
taster had scientific attainments 6f no ordi kind; the | a8 much as pins ford end the ice. en Sprzzth-Italy has built a fine dockyard at Spezzia, has 
sequel showed that the choice made was a good one. These The bridge is for foot Passengers only, ‘and has a clear| Partly fortified harbour, but wants funds to construct 
atlainments soon gained for him honours trom the learned | width of 11 ft. from end to end. Each column of the pier the barrier at the mouth, without which ironclads could 
societies. In 1831 he was elected to the fellowship of the being built clear of this width involves the chains | Steam in and bombard the docks at their sure. Spezzia 
Royal Society of Edinburgh, of which body he was for many | being wider apart, in plan, in the centre of the bridge than | 16 by no means ae amnaite by land. Ttaly may, per- 
years the principal sec Tetary; and in 1832 he was created a | at the abutments; this arrangement gives the structure con-| haps, grow to need pezzia. At present the dockyard is to 
tellow of the Royal & «iety of London. From the latter he | siderable resistance to any side motion that might be caused | her what the Vienna arsenal is to Austria. 

received the Rumford medal, and from the former he twice by the wind. . ¢ Wess co A sdiee ioe a a i 
received the Keith medal, in acknowledgement of his The abutments and anchorages are built of stone with SUNDAY WORK 0 AMERICAN 4 79 r 
scientific attainments. He was afterwards Clected & corre- | concrete fillings. The pier in the centre of the river is also | Tad. work Js engaging the attention of the New York 
sponding member of the Institute of France, fellow of the | of stone from its base to the underside of the superstructure | “ Sabbath Committee. That body have just published a 
Geological Society, and member or honorary member of | where the ornamental cast-iron tower commences. The | document upon the subject, in which, along with statistics 
various other scientific societies at home and abroad, and by | tower consists of two pillars or columns connected at the top thereupon, extracts are ee from letters from the Post- 
the University of Oxford the degree of D.C.L. was conferred | by an open cast-iron girder, and each column consists of | ™aster-General, and the Presidents of various railroad 
upon hun. four standards firm! 


Professor Forbes continued to pe 
chair for about twenty-six years. 
appointed prin ipal of the United College, 
in this post he succeeded his former com 
Brewster, who resigned to become the principal 
versity of Edinburgh. For years | 
Professor Forbes was troubled with 
continued during his Ree ae which he had 
- When it 


signed a few weeks betore his deat 

to hold the British Association meeting of 186 
of Dundee, Professor Forbes was marked out b 

friends for the presidentship, but his ferbleness’o 
retiring disposition would not allow 
honour—an honour to which he 
lay claim, if great and profound 
me 


scientific kn 
re social position, is to have any influen 
of the presidents of that association. 
Professor Forbes’ s scientificinyes 
various branches of experimental I 
and geology. He was quite an original investigator, and 
never failed to impart additional inte 
ditional light upon, those su 
special attention. One of th 
He very materially added to 
regarding the laws of radian 
most reeent and most remark 
were instituted regarding the the 
and especially with reference to 
Very early in his professional ¢ 
till then unobserved 
metals is ap proximately proportic 
ductivity. The former is ve 
and so also is the latter. Following out th 
opened up by these important facts, 
ultimately determined the not jess 
conductivity for heat diminishes as the 
The memoirs and other papers 
Forbes were very numerous; | 
howeve 


ohysiés, and in meteorolo, 


the common stoce 


t heat and light. 


ry greatly infl 


the deceased 


written 
us distinctio 
t, rests upon the character of the 
the Progress of Mathematic 
pally from 1775 to 1850,’ which appeared ir the 
last edition of the ‘ Encyclopedia srittannica ;” 
his “ Travels in the Alps,” published in 184.3 ; 
ts Glaciers, visited in 1851,” published in 1853; 
Occasional Papers on the 7 heory of Glaciers 

n 1859. Doubtless many of our reade 
or less vivid recollection of the 
which was provoked some ten or a dozen 
original views enunciated by Professor F. 
nature and motion of glaciers, 
which the terms plasticity an 
handled, it may be remembe 
& prominent part. 

Of the thoroughness of Professor F. 
's systematic mode of imparting 
instilled into the minds of 
it, there are many living cu 
ample testimony. 


by 


J 


| viscosity were — 


} 


those who were 
Itivators of scic 


STEAM YacutTing.— My 
ordeal of what we may eal] the 
been “ obliged to give up yachting ;” 
quote from the advertisement of Hawk, Post-offiee, Tad- 
worth, near Epsom.” He wishes to dispose of an iron screw 
steam schooner yacht, of 118 tons, old measurement, She is 
lying at Payne’s yard, Southampton. 


re than one gentleman, 


an expression which we 


rform the duties of his | 
In the Year 1859 he was 


Y many of his | 
f health and 
him to accept of the 
was abundantly entitled to 
owledge, and not 
ce in the selection 


tigations were prosecuted in 


rest to, and throw ad. 
bjects on which he devoted 
ese was the polarisation of heat. 
k of knowledge 
Some of his 
able experimental investigations 
rmal conductivity of bodies, 
underground temperature 
areer he pointed out the fact 

-that the electrical conductivity of | 
mal to their thermal con- i] 
uenced by heat, | girders are 
¢ line of inquiry | formed each 
fessor | area of 72 
unportant fact that the | 
* temperature increases. 


,” published 
rs will have a more 
keen scientific diseussion 
years ago by the 
orbes regarding the 
In the wordy warfare in 
freely | 
red that Professor Tyndall took 


orbes’s instruction, of 

it, and of the enthusiasm 
the recipients of | 

nce who can bear | 


| level of water is 


St. Andrews, and | level is 63 ft. 
petitor, Sir David | 
i of the Uni. 
vefore leaving Edinburgh | an 

feeble health, and this 


The chains 
lengths b 


stee 


ese straight 


unequal load is 

have only two 

links of the curv 
The main cha 


iron girders. 


main chains are 
for the straight « 
adj 

» footway « 








apart, which are 


in. diameter, 


of t 


the C1 verticals 


Professor | meter passing through them, 
mn as an author, 
“ Dissertation on | 
al and Physical Science, princi- 
eighth or | 
and upon 
“ Norway and 


| to the flanges. 


the planks of the 
and one cast-iron 
of the footway. 


being suspended 
the tower by mea 


The banks on 


property being very valuable, it was ad 
approaches as short as possible. 


formed of twenty 
The quantity © 


&ec., is 108 tons. 


78 tons, and 4 tons of wrought iron in bx 
5600 cubic feet of timber work in the 


The bridge wil 


| chains than 1 
| of the steel is 


dark period of 1866-68, has | 


Tae Traxsport or Prerroiev 
| Railway Company 


| have determined 
| other dangerous oi 


bases to the pier. 


each six linksin width 
only re- | straight chains passin 
was proposed | Th 


7 in the town | possible the rising, 


resting upon seven cast 
diameter, and carefully 


pass to their anchorage. 
The anchorage for each end of enc 
seven stec! plates restin 


plates, the four bed 


The connexions for the adjustment o 


sted by means of steel gibs and keys. 


tudinal parapet gir: 
end of bridge, and re 


1 ft. 6 in. dee 


square inches, 
6 in. by 3 in., fitted into ¢ 


distances there are cross timbers 


boarding 14 in. thick 


move only vertically to 


| anchorage girders, cross girders, vert 


per square foot, and will n 


2 tons per 8q 
36 tons 
| made at the Cyclops 


. | other work is being made at P 
during the | The contract for the structure kas 


Connected together 
© height of the brid 
6 ft. 6 in., and heig 


. thick 
- diameter. The main chains have 
, and are conr 
& direet to the base of the tower. 


chains are 

or moving, of the eurved chains when an 
passing over the bridge. The straight chains 
inks each of the same dimensions as the 
ed or main chains, 
ins are supported on the tower om a saddle 
-iron rollers, each 3 ft. longand 44 in. 


h main chain consists of 
cast-iron girders or bed 
nected together by cast- 


f the lengths of the 
near the tower and in the abutmen 
thains at the base of the 


€ upon two 
plates being con 


T mesa is formed of two main longi- 
ers i 
sts upon cast-iron cross girders, 21 ft. 
suspended by wrought-iron suspension rods, 
to the main chains. The main or parapet 
*p, the top and bottom flanges bein 
wo pieces of pine, having a total sectional 
The diagonals are also of vine 
ast-iron shoes cast on the sie of 
have a wrought-iron bolt 1 in. dia- 
firmly connecting the bracing 
The verticals are 7 ft, apart, and at these 
acting as girders to support 
footway, so that there are two titnber beams 
girder in every 21 ft. to carry the planking 
The planking is 4 in. thick, and on this js 
» laid crosswise. The footwa 
to the chains is also connected to the 
ns of four diagonal re 
a slight extent, but not horizontally. 
side of the river 


; these 


e base of 


each 


steps.c4 
f cast iron containe 


d in the tower saddles, 

icals in parapet girders, | 
ains, plates, and pins, is | 
ts, &e. There are 

platform. 

stand a test moving load of 96 tb. 
ot give a greater strain.on the steel 
uare inch, and the breaking strain 
per square inch. The links are being 
Steel and Ironworks, Sheffield, and the 


‘been taken for 18,5001. 


The steel in the ch 


1 have to 


u.—The Great Eastern 
matter fair consideration, 
neport of petroleum and | 





, after giving the 
to refuse the tra 


Is. 





and bolted at their 
ge above the highest 
ht of tower from same 


and formed of links in 21 ft. 
, having heads and eyes, 


nected (see Fig. 1) to 


applied to prevent aa much as 


ts, and | 
tower, and can be | 


m one continuous length, from end to | 


besides | 
sds, which allow it to | Ye®™ to accomplish the f 


Stockholm. The Southe: 
are #0 low, and the | ‘ he O “ss i 
visable to make the asthe Orsta- Wik, 
They are, therefore, each | Desse 


companies. It appears that of 124 roads, 65 run no 
senger or freight trains, while 59 companies run 177 
passenger and 42 — trains. The number of mien 
engaged in Sunday railroad work is estimated at 80,000. 
The question whether Sunday trains are a source of profit 
was answered by sixteen companies in the affirmative 
by thirty in the negative ; the rest left it unnoticed. 


REFINED IRow wirnovt PuppiiNe.—In a recent number 
of Cleveland (U.8.) Herald it is stated that a process of re- 
fining iron by the mechanical admixture of oxides of iron 
with the melted erude metal, is now in practical use at the 
Schoenberger Juniata Works, at Pittsburg. It says: “If 


the mixture is thoroug 
malleable iron superior to the best puddled balls. 
only necessary to heat it as blooms are heated, 
through the machinery, CF meen the best quality of horse- 
shoe bars from materials which, if puddled, would yield only 
common iron, and at much less cost than puddled iron. The 
method employed at the Schoenberger Works is to take the 
melted metal direct from the blast furnace (they heve two 
large stacks) and run into « large kettle of a capacity of 
5 tons. From thence it is pou , ina stream about a foot 
wide, into a circular trou , 12in. wide and 10in. deep, re- 
volving on a radius of 71t., or 14 ft. diameter. Pulverised 
iron ore, Lake Superior, Champlain or Iron M in, i 
} used as the converting agent. The ore descends from a 
| hopper into the ——e trough, and covers the melted 
metal as fast as it is poured in. The continuous revolutions 
of the trough produce alternate thin layers of hot metal and 
raw ore, and affect the combination in a very satisfactory 
manner. The machinery which accomplishes this is moved 
by steam and hydraulic power, and is so well planned that 
; one man, standing with his hands on valve levers, can 
| manage the whole opération. When the trough is full, and 
| before the iron cools, it is broken up into slabs of suitable 
| size for the heating furnace,” 
; 
' 


and put it 











LWay.—This cit 
© being that of 


Srocknoim Junction Rar 
two railway termini, on 
| the other that of the Southern 
| at the extreme ends of the capital. So great have been the 
| natural difficulties which intervened in the short space 
between the termini, that it has taken Mr. Erickson, the 
engineer in chief of all Swedish railways, not less than three 
rmation of the short line which is 
wo main lines now termina ting at 
mm Railway enters the city by eross- 
running through the quarter known 
» Sédermalm, enters the station on the org (market) 
in. Here the new Junction Li commences by enter- 
ing a tunnel bored through solid granite, and describing 
slight curve on plan. This tunnel is 1,500 feet long 82 
feet wide by a height of 19 feet, and under a very 
us part of the city. Then follows a cutting 2,400 feet 
» the retaining walls on either side being 30 fect high, 
executed in solid masonry, Next comes a bridge across the 
Séder, after which the line traverses the ‘Stad’ uarter, then 
crosses the Riddaneholm Canal, and lastly joi the Northern 
Railway over high embankment east of the Nij 
holmbron. Consi ing the short distance, 
in the world has Bresonted greater difficulties 
and it is only in Sweden i 
6 
tonnel was b 
being used in the 
by Mr. i 
Engi » assisted 
—The Architect. 


y has hitherto 
the Northern, 
main lines, and botly situated 


intended to connect the t 


“perm bg a ms i 
and Liestcnant Unge of wedish Royal 
by Lieutenants Dahlquist and Engelblom. 

















































































































































54 
BLOWING ENGINES AT CREUSOT 


Messus, Bcuwerper ayy Co's works at Creusot include 
amongst theur plant seven mr engines, three of these 
being horizontal] engines of an type, and the other four 
direct-neting vertical engizes. Of one of these latter we this 
week give engravings on page 58. Referring to these illustra- 
tions, it will be seen that the blowing cylinder, which is 1064 in 
in diameter, is placed below the floor of the engine house, the 
steam cylinder, which is 47) in. in diameter, being over- 
hesd. The two pistons are fixed on one rod, and their stroke 
is Of. Ofim Pre paston rod through the top of 
the steam cylinder, and is attached at its upper end tos 
crosshead working im suitable guides. From the crosshead a 
connecting rod extends to the erank shaft, the centre of the 
latter being 26 ft. 10} im. above the floor of the engine room, 
and no less than 44 ft. 34 in. above the base of the engine 

The admission of the steam to, and its release from, the 
cylinder are effected by equilibrium valves worked by cams 
placed on a counter-shaft, which derives its motion from the 
crank-shaft through spur gearing, as shown in Fig. 2 The 
engiwe is of the meee class, and the steam, which 
is supplied at a pressure of GO ib. per square inch, is cut off 
at one-fourth of the stroke. The speed is usually 15 revolu- 
tions per minute 

The blowing eylinder is fitted with a number of small flap 
valves arranged on each cover, as shown by Fig. 2 on 
One-half of each cover, it 


page 58, and the subjoined Fig. 3 


so, is devoted to the inlet, and the other half t 
the delivery valves. The blast is delivered at a pressure of 
6) in. of mercury, or rather more than 4 lb. per square inch, 
and the quantity delivered is 90 per cent. of that due to the 
eapacity of the blowing cylinder. The four engines, which 
are appropriately named the Simoun, Sirocco, Mistral, and 
Ouragan, are placed in one engine h suse, and they serve to 
supply blast to twelve blast furnaces 

VF have illustrated these engines because they form an 
interesting exampic of Continental practice; but at 
same time we cannot speak favourably of their design. 


T h e 


ENGINEERING. 


PULDEYS FOR 





the | 


gréat height at which the crank shafts, with their fly-wheels | 


weighing 4) tons each, are placed, renders the engines very 
top-heavy, aod makes them quite unfit for working at any 
but very motlerate speeds 


Frewca Satrrtse.—On the 3ist of December, 1867, the 
total tonnage of French shipping was 1,042,75!, and it is now 
1,048,679, showing an increase of 56.928 tons. The number 
of vessels ie 15,602. Of these 7212 are below 10 tons, 4767 
from 10 to 100, 2733 from 100 to 300, while above 800 tons 
there are only 76; out of that total 215 are steamers, repre- 
senting 86,102 tons. The port of Marseilles has the largest 
share, viz., 172,829 tons, distributed among 702 vessels; 
Havre comes next with 152,296 and 390; Bordeaux. 129,167 
and 413; Nantes, 114,734 and 647 Bordeaux has the 

eatest number of large vessels, 253 from 100 to 800 tons. 
fie difference between the entry and departure in ballast is 
In 1867 the tonnage was 19,000 for the former 
and 2,505,000 for the latter. The figures for loaded vessels 
are 6,360,000 and 4,125,000 respectively. The result is that 
France has always great difficulty in finding export freights. 
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Teaps.—During the year ending the 
{ December the shipping trade between the Clyde and 
f India and China has been marked by 
ecided increase over the trade of 
Last year the arrivals in the Clyde 
numbered 27,061 tons, as compared with 26 
vessels aml 17,424 tons in 1867, and 30 vessels and 17,614 
tons in 1866 ings during the same periods amounted 
to 163 vessels and 131,003 tons in 1868, 166 vessels and 
126,086 toms in 1867, and 117 vessels and 87,000 tons in 1866. 
The increase in the arrivals has been chiefly due to the heavy 
cargoes of jute, the brick trade in teak from Mou/mein, and 
the increased importations of sugar. The small amount of 
the imerease in sailings is probably due to the diminished 
export trade in railway iron, which, however, is balanced by 
a large in the export of coals. By far the largest 
portion of the trade is monopolised by the two great Indien 
Bombay and Calcutta. Of the new sailing vessels 
vde last year, ten sailed for Calcutta, fifteen 
three for Rangoon, three 
for the Mauriti 
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A vew wecks ago we noticed an arrangement of belt 
yulleys for short belts, which has been for some time used by 
Messrs. Gwynne and Co., of the Essex-street Works, and we 
| now illustrate one of the small portable centrifugal pumps 
made by this firm, and to which the arrangement just 
referred to is applied. This pump is one of a class intended 
for plantation and farm use, and it is arranged so that it may 
be worked by horse gear. For the sake of compactness the 
main pulley is placed but a short distance from the shaft of 
the pump, and as the belt thus touches but a small portion 
| of the circumference of the pump rigger it has to very 
tight in order that it may transmit power. This strain 
on the belt would under ordinary circumstances impose a great 
side pressure on the bearings of the shafts carrying the belt 
pulleys, and to avoid this Messrs. Gwynne interpose between 
the latter a third pulley, as shown in the figures. The cir- 
cumference of this pulley is grooved, or recessed, at the centre 
of its width, so that it bears on the belt pulleys near the sides 
only. The arrangement is a neat and effective one, the in- 
termediate pulley receiving all the pressure and leaving the 
bearings of the shafts free from strain. 


BrRescn-Loapine Kiries iy Rossi1a.—lt is suspected that 
| Russia is short of breech-loading rifles for her army. It is stated 
that when the Czar travelled through certain parts of his 
dominions last year, inspecting various divisions of his army, 
he was charmed to find so many of them armed with breech- 
loaders, but extremely puzzled at seeing the want of ac- 
quaintance with their use displayed by the soldiers. The 
story runs that after each inspection the new arms were 
speedily packed in boxes and forwarded in haste to the next 
appointed place, where they were put into the men’s hands 
in time to appear on the parade ground. We can hardly 
believe that matters are so bad as this, but straws show the 
direction of the current. It is certain that only a part of the 
army has rifled field guns and breech-loading small arms, 
and without these modern necessities for war it would be 
madness to take the field against trained European troops. 
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SOCIETY OF ENGINEERS. 

Ar the first ordinary meeting of this society for 1869 
Charles Julian Light, vice president, in the chair, the names 
of the council and officers for 1869 were announced, viz. : 
F. W. Bryant, president ; W. Adams, C.J. Light, W. Naylor, 
vice presidents ; J. H. Adams, B. Fothergill, R. Harris, J. 
Hendry, E. J. Leonard, W. Mae; e, G. W. Stevenson, 
G. Waller, council; A. Williams, hon. sec.; P. F. Nursey, 
auditor; George W. Harris, secretary. The society's ac- 
counts for 1868 were read. The names of candidates for 
election were announced, viz.: Alfred Rubery, Charles C. 
Gibbons, as associates. Premiums for 1868 were presented 
to Dr. Edward Cullen, for his papers “On the Surveys of 
P i Lines between the Atlantic and Pacific Oceans,” 
the “ Panama Railroad,” and the “ Darien Ship Canal ;” to 
Mr. Sydney A. Reade, for his paper “On the Sewerage 
Works at Redhill ;” to Mr. Arthur Rigg, for his paper “On 
the Screw Propeller.” Frederick Williazs Bryant, Esq., 
president for 1869, was then introduced to the meeting, and 
delivered his inaugural address. The following candidates 
for election as members were ballotted for and duly elected : 
Thomas Carpenter, Ballarat, Colony of Victoria, Australia ; 
Robert John Mostyn, 18, Great George-street, Westminster. 


Stream CoMMUNICATION witH Vicrorta.—A Sydney 
aper says: “ An energetic effort is now being made in Mel- 
urne to secure the support of the British Government to a 
scheme for subsidising a line of ocean steamers direct from 
England to Victoria, vid the Cape of Good Hope. The 
subsidy asked for is 5000/. per month, or 60,0001. per annum. 
The project is connected exclusively with Victoria, and no 
other colony will be asked to contribute to the subsidy. The 
advantages anticipated from the direct route, consist not 
only in increased postal communication, but in a ex- 
pected increase of immigration. It is to build for 
the contemplated line large vessels wi steam power, 
calculated to make the run from Falmouth or Plymouth to 
Port Philip in forty-two days; if the voyage could be accom- 
plished regularly even i forty-five days, it would alternate 
well with the Suez line.” 
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i ata pressure of 28 lb. per square} by Mr. Reed in this lecture, that they included _ a very in- 

teresting account of the benefits resulting from the employ - 

in Lake Constance varies somewhat | ment of the U form of transverse section in combination 

ond as the veesel is of course liable to | with fine water-lines at the bow; and remarks on the 

it may be required on some occasions | effect of stowage on still-water strains, the latter being 

ther et easel to facilitate the embarcation | illustrated by considering the condition of the Minotaur 

ation, » wagons. For this purpose the com- | with all her weights out as she would lie in the basin when 

artments between the two extreme bulkheads at each end | undergoing a thorough repair. In this place it may also 

not only made watertight but are well stayed, so that | be proper to remark that the opinions and arguments of 

rve as water holds, Cocks and pipes connected | eminent writers on the strength of ships, both past and 

vith the pump driven by the auxiliary engine enable these | present, were fully stated; and the different conditions of 

mopartments to be filled with water and emptied at| the old sailing ships and modern steam ships were clearly 
pleasure; and by filling one of them more or less, the end pointed out. 

| of the vessel to whieh it belongs can be sunk as required. The lecturer concluded with a brief statement of the 

| The designs and specifications for the ferry boat we have | manner in which the unequal distribution of weight and 

| described were prepared by Mr. J. Scott Russell, who is the | buoyancy produces bending in a sbip floating in still water, 

| engineer to the undertaking. The boat and engines were | giving a brief outline of the process of calc ulation adopted 

ilt by Messrs Becher, Wyss, and Co., of Zurich, the | in order to determine the bending moment at any section 

engines being designed by Mr. Murray Jackson, who was | and illustrating the method by a simple case of a beam 


: | : . 
at the time mattager te the above mentioned firm, but who | loaded aniformly and supported in a certain manner. 
The second lecture of the course was delivered on Friday 


is now engineer-in-ehief te the Danabe Imperial and Royal | 
Steam Navigation Company. From some delay which has |! last, the 15th inst. Taking up the subject at the point 
curred the ferry has not yet commenced running, but it is where he had left it in the previous week, Mr. Reed pro 
pected to start goon, and there is no doubt that it will be | ceeded to explain a graphical method of recording the bend 
| 
i¢ 
i! 
| 
' 
} 





ing moments at the various sections, and of constructing 

urves of bending moments and vertical pressures, the 
’ . . , _ » mire ; atter representing the difference between the weight and 
( wy aTPie > Or’ 4 weig 

THE CHIEF CONSTRUCTOR OF THE NAVY | buoyaney at any station. The three typical ships taken in 

9 . TRE T ‘ > ~ : . 
ON THE STRENGTH OF SHIPS. the first lecture were again taken as examples, and the 
Ow Friday, the 8th instant, the Chief Constructor of | cyuryes of bending moments and vertical pressures were 


wu 


nilders’ measurement. | the Navy delivered the first of a course of ten lectur *| shown on diagrams. We cannot do more than state that 
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‘On the Strength and Strains of Ship at the Royal | this part of the subject contained much that was new and 


of Naval Architecture, South Ke nsington Museum. | jnt resting, besides going over the ground previously 

» his opening remarks the lecturer briefly stated the course | trodden by other writers. The remarks respecting the 

» intended to follow in treating the subject ; his intention | position of the sections of maximum strain, and the 
being to examine first the longitudinal strains, then the | gifferent conditions of strain in the different ships were 
ertical strains, and afterwards the transverse strains of | especially noteworthy ; and the figures given brought into 
od, iron and composite ships, and after exhausting these | strong relief the advantages, in point of strains, resulting 
creat divisions of the subject to deal with special and local] from the adoption of the central battery system of the 
strains, such as those due to pr put n by sails or by Bellerophon instead of the complete protection of the Mino 


| steam, or to groundings, collisions, docking, &c. After) taur. The manner in which it was shown that excess of 


aying down this plan he at once passed to the considera ht amidships did not necessarily cause sagging at that 
tion of the longitudinal strength of various classes of ships, 


. part, and that positions of maximum’ and minimum strain 
mmencing with a discussion of the causes of longitudinal 


oceur alternately was also worthy « vecial remark, and 
nding. ‘This branch of the subject he divided into three | yj}; we are contident. attract the attention of all those 
parts, viz., Ist, the causes of bending in a ship floating in still | interested in the scientific department of ship construct 
water; 2ud,.those ina ship among waves; 3rd, those in a} when the investigations are published. 
ship ey ey in exceptional positions. This division, of After going fully into the question of still wa 

urse, aided him considerably in giving clearness and _pre- . 


ing strains in a manner to which we have been 

me his remarks, but scant justice in the preceding remarks, Mr. Reed passed 
scussion of still-water bending strains oceupied | on to the strains experienced by a ship at sea, remarkir 

nainder of the heur devoted to the lecture. The that they were tmuch more severe than those he had been 

n of the proper distribution of the weight and buo ¥- 1; reviously examining. At the outset he indicated the 

(ships is by no means @ new one, but we are of| principal causes of these additional strains, and then pro- 

inion that the evil effects of overloading the fine bow and | ceeded to consider them in order, taking first the increase of 


t 


| Stern, { thus causing great sagging strains, were | strain incidental to the vertical motion of a ship among 
|never more forcibly put before an audier than they | waves. In this part of the subject there was necessarily 


were put by Mr. Reed. General statements as to the | very little room for addition to what has been previously 


amount by which the ends of ships are sometimes | written by Mr. Froude, Mr. Crossland, Professor Rankine, 


over-weighted, cannot: bring home to the mind the facts| and other gentlemen; Mr. Reed recognised this fact, and 
of the case with anything like the force which | contented himself with a brief popular statement of the 


| examples taken from actual ships exert. Mr. Reed recog- | effect of vertical motion upon fluid pressure, illustrating his 
} , 
| nised this, and took three cases, which were very well chosen | remarks by a very suitable extract from Mr. Froude's 


as typical of many other vessels, to illustrate his remarks. paper on “ The Rolling of Ships.” He also pointed out the 
In the royal yacht, Victoria and Albert, we have a repre-| fact that it was impossible to give as quantitative a cha- 
sentative of the long fine paddle steamer with great con- | racter th the discussion of this branch of the subject as he 
centrated weights amidships, designed mainly for speed, in | had given to the discussion of still water strains. 
which cargo-carrying power is of minor importance—the | The second canse of increased strain in a ship at sea 
type of such vessels as are employed for blockade running. | which the lecturer examined was that which has received 
In them, as Mr. Reed showed, the weight exceeds the | most attention from Mr. Fairbairn and Professor Rankin 
buoyancy not only at the bow and stern, but at the middle | yjz., that connected with the variation of the mode of s ip 
of the length also. In order to represent this graphically, | port. The time remaining at his disposal when this part of 
Mr. Reed bad diagrams prepared, showing by curves the | the lecture was Yeached was, however, so short that he 
variation of the weight and buoyancy throughout the | simply referred in general terms to the two extreme posi 





length ; and the study of such diagrams must prove bene- | tions of support on a single wave crest, and on two hg = 
ficial not only to these who are being trained as naval | sive waves, re serving the fuller discussion of the question 
architects, but to many who are actually engaged in ship | for the next lecture. On that occasion it is, he stated, his 
design The second typical ease was based on the Minotaur, | intention to illustrate by some cases of actual ships on 
armour plated frigate, which, with her fine heavily armoured | waves of known dimensions, what are the initiate of 
bow and stern, and long Wilddle body, may be taken as a j strain prodaced by these extreme positions, and the ex 
representative not only of similarly protected vessels, but of | amination of such ‘cases cannot be w anting in interest. 
many long unarmoured ships. The diagram of weight and 

buoyancy in this case showed a considerable excess of weight 

forward arid aft, and an excess of buoyancy throughout the| TsLaGRAPH Posts.—The wood of telegraph poles put up 


length of the amidship part. The Bellerophon formed the | in Kentucky withstood the elements as follows: the chesnut 
third type of ship, and in some respects resembled the | rotted first, the cedar gave way next, whilst the locust, at the 


Victoria and Albert in the character of the curves of weight | “*P!™##02 of five years, was nearly sound. 


: | 
and buoyaney. This vessel was selected as the representa- | 
tive of ironelads of moderate length and proportions with 


Tat Broap Gaver.—The Great Western Company are 
now taking up the inner rails of their line between Reading 
ce tral batteries and an armour belt, in contrast to the | and Basingstoke, leaving only the narrow gauge. Duriag 

fine, completely protected ships of the Minotaur the progress of the work the traffic is carried on over a sin gle 
class. In all three cases Mr. Reed gave detailed state-| line, and to prevent accidents no train is despatched unless 
ments of the excesses of weight or buoyancy at various parts | in charge of one a~ ular guard appointed for the purpose. 
of the length, bat within the limits of a short notice like the | The removal of the broad gauge on this branch will lead to 
some legal diffieulties, certain coal merchants having built a 
| number of broad-gauge trucks, and made contracts with the 
j company for the conveyance of coals therein for a period of 
| several years. It is stated that the adoption of the narrow 
| gauge on some other sections of the Great Western system 
| has already caused diminished receipts. ‘The narrow gauge 
| is shortly to be laid down from Stonehouse to Hereford 
ries initiated by “ Shipbuilding in| which will establish a direct narrow uge communication 
: | between Bristol and other important sheens in the west and 

t to the subjects considered | the north of England. 


present it is impossible to give even a résumé of the figures. 
Phis is, however, to be the less regretted, as we undérstand 
hat Mr. Reed intends publishing his investigations on the 
nyt { ships at no very distant date; and this course 
cannot fail to interest those engaged in the stady of naval 
us the new volame will, no doubt, form a fitting 











Jan. 22, 1869.] 


ENGINEERING. 








THE ST. LOUIS BRIDGE. 


We have been obliged to defer till the present time any 
review of the letter of Mr. 8. 8. Post, which appeared in 
the columne of this journal a fortnight ago. There are 
several deductions in that letter which we think should not 
pass unchallenged, and we take, therefore, the earliest op- 
portunity of considering them. 

In our original criticism of Mr Post’s design for the St. 
Louis bridge we confined our attention chiefly to the two 
novel features most apparent, namely, the slope of the struts 
which was at the rate of 1 in 7, whilst that of the ties was 
1 to 1, and, secondly, the introduction of counterbraces, 
We contended that the inclination neither of struts nor ties 
was the most economical under the given conditions, and 
that the counterbraces, with the exception of a few at the 
centre of the girder, were not only unnecessary but 
positively injurious, as they merely served to impose s0 
much extra load wpon the girder. These conclusions Mr. 
Post contests, and he has advanced some very elaborate 
and interesting computations in defence of the view he takes 
of the question. It is unnecessary forms to follow him in 
these calculations, as we are of opinion that the fallacy of 
the deductions so arrived at may be readily exhibited by 
the process of reductio ad absurdum. 

Thus, we maintained that the strut and tie were 
matually dependant, that is to say that the most economical 
angles could not be determined unless wé Knew something 
of the relative cost of the two members, whilst Mr. Post 
says that, “when a tie can be used at an angle of 45° I do 
not quige compreliend the philosophy of abandoning what is 
absolutely its best position, because a contiguous strut 
cannot assume fits best position also,” and at the com- 
mencement of his investigation he assumes we will “ un- 
doubtedly conceile that acting alone or im pairs the tie brace 
will produce the greatest useful result when its inclination 
is 1 to 1.” According to Mr. Post, then, the ties in every 
instance should be at a slope of 1 to 1, and it is the slope of 
the struts only which bas to be determined by special inves- 
tigation. But let us suppose the struts to be very costly 
in proportion to the ties ; for the purpose of illustrating our 
argument we will assume that they have te be constructed 
in silver; then, if we are to follow Mr. Post's dictum, the 
ties should still be placed at a slope of 1 to 1, and the 
number of struts required would consequently be the same 
as if the cheapest available material were employed, and 
the only difference involved would be with respect to the 
slope of the strats. This conclusion is manifestly absurd ; 
it requires no demonstration to prove that if no other 
material than silver were available for the struts they 
would simply have to be dispensed with altogether ; from 
each point, where the platform of the bridge required sup- 
port a pair of ties would have to be carried directly to the 
two extreme ends of the compression member of the girder, 
the form thus dictated being somewhat analogous to the 

solmann truss,” or to Ordish’s suspension bridge with a 
strut between the two piers fnstead of anchorages on the 
other sides of them. 

In this, the most economical arrangement attainable, the 
slopes of the ties would, of course, vary to any extent ; two 
only could be at Mr. Post’s economical angle of 45°, and 
yet no more advantageous system could be devised, solely 
on account of the expense of the struts. Although we 
have taken an éxtreme case for the purpose of illustration, 
the same reasoning holds good whatever the cost of the strut 
may be, and it follows that Mr. Post’s deductions, in which 
the economical angle for the tie is assumed to be constant 
and unaffected by the cost of the strat, are entirely worth- 
less, and all the conclusions based thereon, of course fall to 
the ground. We cannot, therefore, modify the opinion 
expressed in our former criticism of Mr. Post's bridge as 
tar as the arrangement of bracing, adopted by him, is con- 
cerned, . 

The second point of difference between Mr, Post and 
ourselves is that relating to the utility of the counterbraces, 
It appears to us that the hypothesis upon which Mr. Post 
proceeds is untenable. In an uniformly loaded truss it is 
admitted that the counterbraces would not be of any use ; 
but it is argued that if an additional heavy weight were to 
be concentrated at one point, say the first bay from the 
pier, the whole of the counterbraces between that point and 
the centre of the girder would be subjected to a certain 
strain of uniform intensity on all of the bara. This con- 
clusion of Mr. Post is based upon the idea that when a 
certain load is brought upon a given point on a girder, that 
load itself must bé transmitted in certain proportions to each 
pier. This we cannot admit; it is true that the additional 
weight brought upén the remote pier would be the same as 
if the load were transmitted through the counterbraces in 
the manner assumed by Mr. Post, but this additional 
weight, we contend, is hot necessarily any part of the load 
at the point, but merely a portion of the uniformly dis- 
tributed load which had previously been tranamitted to the 
other pier. To render this proposition clear we will 
illustrate it by am example: Given a girder of 10 bays, 
loaded uniformly with a weight of 10 tons at each bay, 
then it is obvious that the vertical load wpon the bracing 
would be 5 tons upon.the eentre bays, 15 tons upon the 
next pair, and so om, Now-let. us suppose an additional 
load of 100 tons to be applied, say at the first bay from the 
left hand pier, what woald’Be the altered condition of the 
girder? Mr. Post says that 90 tons would be transmitted 
to the left hand pier, and the remaining. 10 tons.te the 
right hand pier, and that, consequently, it would be neces- 





sary to provide special ties for that purpose extending from | 


the 100 ton weight to the centre of the girder. Now we, 
of course, admit that the additional weight upon the right 
hand pier would be 20 tone, but we maintain that this 
10 tons is no portion of the 100 tons weight, the whole of 
which goes to the left hand pier, but that it is made up of 
the half of the centre 10 tem weight, which was previously 
transmitted to the left hand ‘pier, and of one-half of the 
next 10 ton weight on the left hand side of the centre. 
Hence, to establish equilibrium it would merely be neces- 
sary to insert one counterbrace in the first bay on the left 
hand side of the centre, capable of sustaining a vertical 
weight of 5 tons. On Mr. Post's hypothesis it would be 
necessary to provide four counterbraces, each tapable of 
sustaining a vertical load of 10 tons, and involving, con- 
sequently, one less than eight times the quantity of metal 
actually required to effeet équilibriam. 

The truth of the preceding deduction is not evidenced by 
theoretical considerations alone, for many years ago am ex- 
perimental “ Warren” girder was constructed, if we re- 


member right, by Messrs. Kennard, and tested under dif- 
ferent tions of the load, by substituting an accurate 
spring nee for each tie and strut successively, when the 


observed stresses were found in every instance to be prac- 
tically identical with those deduced mathematically on the 
hypothesis advanced by us in the present instance. Even 
if counterbraces were economical, which we have shown 
not to‘be the case, we must still maintain that their 
efficient action could not be justly depended upon, and that 
the caleulation of the exact strain to which they would in 
any instance be subjected is perfectly impossible. Mr. Post 
in his é¢aleulations ignores altogether the fact that the 
length of an iron bar changes under strain, and so he is 
enabled to arrive at results with great apparent exactness, 
but which are in reality, in many instances, not even ap- 
proximations to the trath. “When the material,” writes 
Mr. Post, “ of the braces and of all the other parts is pro- 
portioned to meet the strains, the bridge may be ¢on- 
sidered in its normal condition.” But how long, we would 
ask, will this normal condition remain? Upon the appli- 
cation of a distributed load, the whole of the counterbraces 
would, if they were capable of acting as struts, come into 
compression ; as they are, however, merely tie bars, they 
would simply become slack and bend laterally. This may 
be proved mathematically, but there are, doubtless, few of 
our readers who have not seen this effect exhibited in 
work actually erected. Now, if the slack in the countter- 
braces were taken up by cotters, or other equivalent agency, 
there would be some chance of those members acting —par- 
tially im the manner assumed by Mr. Post, but if they re- 
main in their ‘‘ normal condition,” there would be no chance 
of their so doing. Under any condition it would beédm- 
possible to predict the maximum stress to which any ¢oun- 
terbrace would be liable, because it is affected not only’by 
the relative sectionalareas and elasticity of different _por- 
tions of the girder, but also upon the degree of accuracy 
attained in the manufacture. In calculations of sath a 
nature it should never be forgotten that an error-+-orsof 
-rohoo Oly of the length of a member corresponds to a 
strain of 2 tons per square inch range. 

In the present article we have not attempted any demon- 
stration of the principles advanced, we will, therefore, have 
recourse to one more illustration of our views. Givem a 
table-with the legs symmetrically disposed with respect tothe 
centre, and with a weight applied exactly over that centre, 
then if the table had but three legs we should be able to 
state confidently that on moderately level ground the 
pressure upon each leg would be one-third of the gross load. 
But suppose the table have four legs, what would be 
the pressure upon each? Mr. Post would say one-fourth of 
the imposed load, but that would be a mere assumption. 
Unless the legs were all precisely of the same length, and 
the ground an exact plane, a condition hardly attainable in 
practice, it would be impossible to predict what the stress 
would be; we merely know that it must be included within 
the limits of 0, and half the imposed weight. Hence if it 
were one of the conditions of the design that the strain on 
any leg should not exceed a certain intensity, we should be 
obliged to make each leg of the four-leg table 50 per cent. 
stronger than would be required if we removed the super- 
fluous member. We consider this instance to be precisely 
analogous to Mr. Post’s arrangement of bracing; if he 
insists upon putting in superfluous members he must ; if the 
strain upon it is not to exceed a given amount, provide a 
very large exeess of material beyond that included iq. his 
published calculations, aud we would ask cui bono? 

Although we have taken exception to some of Mr, Post's 
conclusions, we cannot buat appreciate the ability and 
earnestness with which he has defended his designs, and 
we are confident that his letter has been read with interest 
by very many of his professional brethren on this side of 
the Atlantic. 


Tux Wasine Commence or Lrons.—In the great porte and 
large industrial cities of France the improvement or d 
of trade follows that of the countries with which those places 
are most in commercial communication. With the 
tion of Strasburg and a few other frontier towns in the seth) 
the state of affairs was far from satisfactory in 1867, (in 
Nantes the decrease is ascribed to local causes; but in 
the imports and exports, that together ameunted in 1862 to 


118,000,000 francs, fell successively to 76,000,000 frances am |) 
1863, to 61,000,000 francs in 1864, to 37,000,000 franes in} 


1864, to 30,000,000 francs in 1866, and to 29,000,000 frames 
in 1867, , 





eapital to pay, and which, worked with a judicious 
and properly regulated train service, would do a good 
business at first-class express fares of 6a., with third-class 
at from 2s. only to 26. 6d. Such a line, of ‘course, would 
not run trains at intervals of less than an hour, as ig done 
upon the existing line, nor would it work an ay 
passenger traffic of Jess than sixty passengers per 
equal to, say, a full composite and third-class carriage, 
although five, six, and even ten carriages are now often run 
for the same traffic. 

The promoters of the Brighton and Metropolitan Rail- 
way failed to bring their bill into committee, not from 
original waut of means, but from the fear, on the last day 
for deposit, of one of their moneyed supporters, whose fears 
overcame him only at the last moment of all, leaving no 
time for arrangement with a bank, whose directors were 
more than ready to advance all that would have been re- 
quired of them in the way of deposit. Such an occurrence 
only postpones the bringing in of the bill for another year; 
and gives that time for the development of opinion, at 
present hardly awake to the iasues involved. Were the 
proposed line to be made and worked on the existing system 
and upon the existing scale of fares, both London and 
Brighton, and, indeed, the whele country, would be much 
better without it ; but it is te be made at a moderate and 
easily calculable cost, and to be worked as the Brighton 
Company, except in a spasmodic attempt at hopeless com- 
petition, neyer will, if they ever could, work their own line, 
except to the utter ruin of their share and debenture holders, 
At present Brighton, hardly mere than a suburb of London, 
is a luxury which but comparatively few Londoners can 
enjoy, unless it be very seldom indeed. In another article, 
“Lo London Super Mare by Rail,” we have touched upon 
the case of @ married couple and a young relative, who, 
from leaving Victoria at 6.45 p.m. on Saturday till their 
return at 11 a.m. on Tuesday, were made to pay 112 in 
fares and hotel expenses, although they “ dined out” on both 
Sunday and Monday, and expended hardly more than a 
sovereign upon the ordinary attractions of the place; and 
their hotel accommodation, so far from being luxurious, 
was inferior if not mean, antl in more than one respect 
beneath the respectability of a decent London lodging 
house. Theirs was an ordinary case— they could not have 
managed cheaper, except by second or third class, and at a 
commercial inn. I: is this whole system of extravagant 
charges, for ,ittle real value rendered in return, which en- 
dangers us so much in the rage with foreign competition. 
It is by no means confined to watering places and tashion- 
able resorts. We are paying, for railway service alone, 
forty millions yearly for work that ought to be equally well 
performed for twenty-five, and the saving that would result 
from the construction and working of a better system of 
railway would abundantly justify an expenditure of up- 
wards of one hundred and fifty millions of capital in earry- 
ing it into execution, 





Cutness Licurnovses.— Mr. David Marr Henderson has 
just left this country for Shan he having received the 
ap} ief engineer of the Chinese a 

the Imperial Maritime Customs Service of China. Mr. 
Hend was & student in the engineering department of 
Queen’s College, Birmingham, and was afterwards a —_ 
of Messrs. Fox, Henderson, aml Co., of the London Works, 
at the same town. Subsequently he was for several years 
engineer to the lighthouse department of Messrs. Chance’s 
works, and for the last twelve months ho held the appoi 








ment of engi to Messrs. P. D. Bennett and Co. of spon- 
tone, nooniiiaainaion: 

atan. OF A ‘4m Road Roier.—A public trial was 
made ag HITS presente of a number of 


Others, of » powerful steam 

Mesers. Aveling and 
Porter, at their w Strood, and intended to be sent out to 
New York to be used on the ronds of the Central Park in 
that city. The was tested under the most 
disadvantageous with a view of fully develop- 
ing ite power, for which. it was made to ascend Star- 
hill, the ineline ¢ity, which hax a rise of one 
in twelve. The entire surface Toadway soo om pe 
been thickly covered. with stones of the ordinary kinds used 
on macadamised § steam roller commenced its 
soon ales ‘and notwithstanding the in- 
ereased di ies it had to surmount, by four o'clock in the 
afternoon it had male EE ents and descents of the 
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RAILWAY WORKING. 

Rattway gradients and eurves have been the bug- 
bears, for years, not merely of railway promoters and 
their engineers, but of Parliamentary committees. 
According to the notions of many, the cost of work- 
ing a railway is in an almost exact ratio to the steep- 
ness of its gradients. It was once thought, indeed, 
that locomotives could not practically work gradients 
steeper than 1 in 100, and most of the earlier English 
lines were made in this belief. ‘To this day there is 
no gradient steeper than 1 in 330 between London 
(i.c., Camden-town) and Birmingham, not but that 
money could have been saved, as opportunity offered, 
by bringing the standard to 1 in 100. Yet it is 
nothing now to see the Caledonian Railway traffic 
worked with express engines up the long Beattoek 
incline of 1 in 75, nor would there be the least difli- 
culty, although there would be, perhaps, a little greater 
cost per passenger, in taking well filled trains up oc- 
easional inclines of 1 in 60. Were an entire line 
inclined at this rate, it would require that, in going 
up, nearly three times the power were expended that 
would be necessary on a level, but the train would 
come down without steam, although not without care- 
ful watching, and an incidental charge for repairs of 
axles and wheels. Such inclines are, however, excep- 
tonal, even in comparatively hilly countries, and in 
any case there is no difficulty in working them, if 
proper engines, such as four coupled, or Mr. Fairlie’s 
double bogie engines be employed. At present we 
throw away from one-half to two-thirds of the ad- 
hesion weight of the engine and tender, whereas, if 
we utilised the whole, and, with this, employed a 
higher pressure of steam, larger cylinders and smaller 
driving-wheels, we might easily surmount any gra- 
dients of Jess inclination than 1 in 40. 

It is well known that the speed, in motion, of ex- 
press trains, hardly exceeds that of ordinary stopping 
trains. It is the stops, under our ineffective system 
of braking, and the dawdling of actual stops, often 
waiting for late and fidgetty passengers, that run into 
time. With continuous brakes, a train, at forty miles 
an hour, should be pulled up within 150 yards on a 
level, and all stations should be placed, if possible, 
upon the summits of short steep double inclines, say 
of 1 in 100, for 220 yards each way, so as to lessen 
the loss in stopping. With promptness on the part of 
arriving passengers, a stop of one minute would be 
sufficient, and thus a train making 40 miles an hour 
Without stops, might, with one such stop every eight 
miles, make an average of rather more than 35 miles 
an hour, or, with five intermediate stops between 
London and Brighton, make the run in an hour and a 
half. Railway men know that there is nothing cheaper 
than steam power, and that it is but one out of many 
elements of railway expenditure. A jent of 1 in 
60 is nothing to be frightened at, and, so far from in- 
volving increased fares, it affords in many cases, by 
the saving of capital which they afford, a means of re- 
ducing them. Mr. Brunlees is sending trains by loco- 
motives up 1 in 120m Mont Cenis, and rope-drawn 
trains up 1 im 93 on the San Paulo line. No man 








. pe P. pte OF INDIA. 
HE civil officers of the Public Works Department 
have addressed 2 memorial to the Governor-General 
of India upon the‘ anomalies which exist in that de- 
partment of the service, and the unfair treatment to 
which they are subjected in consequence. The marked 
advantages which the military possess over the civil 
engineers of the staff of Public Works, in regard to 
pay, social position, facilities for leave of absence, and 
retiring pension, give rise to great discontent on the 
part of the latter class, and will do much to prevent 
the Indian Government from obtaining the services of 
competent civil engineers for the execution of works 
which are now being pushed forward so actively in 
India. 

The Public Works Department is the only branch 
of the service in which a distinction is made between 
the salaries of military and civil officers, although in 
other duties, such as that of the police, military train- 
ing might bring with it sufficient advantage to warrant 
an increase of pay ; in the capacity of engimeer, on the 
contrary, the well-trained, experienced professional is 
the superior of the military amateur ; the civil members 
of the service seek, therefore, to obtain an equalisation 
of salaries, except in the case of Royal Engineer 
officers, who, they suggest, should be permitted to 
draw their regular pay m excess of the Public Works 
remuneration. 

The rules to which the civil engineers of the De- 
partment have to conform were framed, for the most 
part, to meet the requirements of a native uncove- 
nanted service, which are obviously inapplicable to a 
body composed almost entirely of Europeans, to whom 
the same regulations regarding leave of absence, as are 
in force in the other high-class branches of the service, 
should apply. This, moreover, ranks the civil engi- 
neers with the uncovenanted servants, and withholds 
from them their proper position in society, while it 
places the military officer of the same department on a 
higher level, and gives the junior members of the 
latter class the precedence of the senior on all public 
occasions. 

The rules in force with regard to pension having 
also been arranged for the native uncovenanted ser- 
vice are also equally inapplicable to the requirements 
of the European engineers who seek for such a modifi- 
cation that they may be enabled to look forward to a 
pension of 100/. a;year after ten years’ service; to 
3002. per annum after fifteen years; and a farther 
sum of 20/. a year for every twelve months served at 
the expiration of the second named period, until a 
maximum of 500/. a year should be attained. Such 
pensions, they maintain, should be awarded on medi- 
cal certificate. Without such a certificate the terms 
of service should be twenty and thirty years for 3007. 
and 500/. a year respectively. 

Such are the main evils which the civil engineers of 
the Public Works Department seek to have remedied, 
and which will doubtless be redressed, upon the re- 
presentation of the memorialists. There can exist no 
reason why the military engineer, in oy, the 
same calling as his more experienced and better 
trained professional co-worker, should receive larger 
pay, more privileges, and have a higher social status ; 
still less should he be favoured with more a 
motion, and have a fairer prospect spread out before 
him. In taking service in the Public Works Depart- 
ment he lays aside his military capacity, and becomes 
at once a civil servant. ; 
Year by year the field for engineering work is ex- 
tended in India, but until responsible engineers in 
England can be freely induced to banish themselves 
and enter the Government service, they miust be assured 
of some better prospect than lies before the civil 
members of the P. W. D. at present, and have at least 
equal privileges, and equal chances of advancement as 
the more highly favoured military servants of the De- 
partment. 








RAILWAYS IN CHINA. 
In 1844 Sir Macdonald Stephenson addressed to 
the East Indian Government the official report which 
has since resulted in the Indian railway system. In 
1864 he published his opinions, based upon pet 
observation, on the prospects of establishing railways 
in China, and sketched out, according to his jadgment, 
the probable course which the lines would ultimately 
take. So, not less in China than in India, will the 


' the Micli 





= 


cartsing out the undertaking—English energy and 
enterprise. Even less then, under the Kast Indian 
Government, than now, beneath present vice rule, 
was the country burdened with official routine and 
red-tapeism. Shareholders were liberally guaranteed, 
and the rapid constraction of railways were as necessary 
for military purposes as for the development of the 
country’s natural resources. Preliminarily, there was 
only English opposition to conquer, no native pre- 
judices to overcome. 

In China, an entirely different moral aspect rules. 
From Imperial Majesty downwards, jealousy of foreign 
interference must take the place of hearty co-opera- 
tion, and Imperial Celestial guarantees would scarcely 
satisfy capitalists who have had sore experi of 
European repudiation. The vital military necessity 
for rapid communication from one part of the country 
to another is not fully understood ; and there exists 
the difficulty of overcoming national prejudices, which 
the effacing of the footsteps trodden by a hundred 
generations must inspire. The insecurity of Govern- 
ment guarantees, the jealousy of Imperial officials, and 
the prejudices of the people, are there the principal 
diffieulties to be encountered. 

On the other hand, China possesses a vast unde- 
veloped mineral wealth, and the monotonous industry 
of her 367 millions, now put forth year by year, Tor 
the preservation of life, not for advancement ; for the 
most part, the well-cultivated alluvial territories are 
level, and on these tracts the vast mass of the popu- 
lation is found, where labour is so cheap and abun- 
dant, and where the essentials for railway construction 
are most easily attainable. The enormous traffic now 
floated slowly and laboriously downthe canals and rivers 
to the commercial centres would be transferred to the 
more rapid and cheaper mode of conveyance, and the 
introduction of railways would be followed by an in- 
vasion of western energy to the almost unworked 
fields which have been closed to the outer world for so 
many thousands of years. 

The British residents in China agree with those 
missionaries, whose experience is invaluable, that the 
first experimental line should be made between Canton 
and Fatshan, a manufacturing town lying 15 miles to 
the south of the larger city, and containing paper 
factories, gun foundries, and other industrial works ; 
at present some half a million passengers are conveyed 
between the two places by pone boats, and the 
transit of merchandise is regular and heavy; this line 
could be completed in fifteen months, Far away to 
the north, another experimental line could well be 
made from Tientsio, the terminus of the canal, 
to Pekin, 70 miles distant, a railway which would 
secure all the traflic from the canal to the capital, and 
bring the advantages of a railway system under the im- 
mediate notice of the Imperial Government. 

In sketching out his views as to the most favourable 
course for the trank lines of China, Sir Macdonald 
Stephenson takes the town of Hankow, on the Yang- 
tse-Kiang, as a commercial centre, from which the 
railways would ran east to Shanghai for 650 miles, 
south to Canton and Hong-kong for 850 miles, and 
north to Pekin for 800 miles ; westwards the distance 
to India is 1600 miles, Shorter lines would connect 
Canton with Samshui, 40 miles distant, and would 
intercept the traffic now brought down the north and’ 
west rivers, at the junction of which Canton is situated. 
Between Hong-kong to Canton, an extensive pas- 
senger traffic would be obtained by the constraction 
of 90 miles of line. At present, passage boats and 
wie Baer ge steamers meet the requirements of 


i and Lachow are two important cities be- 
tween which exists an enormous traffic that could be 
secured by the laying of 60 miles of railway through 
a level country. 
The line from Hankow to Canton, in passing 
of hills, where the onl 
engineering occur, would strike ineineh 
extensive coalfields, 60 miles north of Canton, and now 
worked only rudely, and near the surface, _ 

This and ing field for new engineering 
enterprise will not lie longer fallow. Prospective 








better knows the capabilities of the locomotive than 





railway system be associated with his name. 
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difficulties have hitherto he ped existing ones to bar 


the way; but these difficulties will diminish as they 
are better understood and approached more closely ; 


and in China as elsewhere uodertakings which would 
imfaltibly produce beneficial results to the whole 
untry must needs be successful if properly pursued 
Chinese conservatism 


f 
und jadieiousiy carned out 
would gradually fade before the introduction of rail- 
ways, and Chinese trade and prosperity would increase 
with their extension 


rO LONDON SUPER MARE BY RAIL 
in frequency, celerity, and punctuality, the Brighton 
train service is surpassed by that of few lines It 1S, 
madeced, possibly more fre que nt and expeditiou than | 
the commercial requirements of the traffic demand 
With fifteen departures daily, from each terminus, one 
may almost hail a train as he would a “ fly,” and he 
m ny do the fifty miles in hardly more time than would 
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the “apartments” being, besides, 10s. a day, 
whole capacity hardly more than 3000 cubic feet, 
neither of them commanding any view, except in @ 
lane, or the enclosed court of the lower regions of the 
establishment, while the door of the principal bedroom 
was fitted with an impracticable lock, the ordinary 


i. 
functions of which were superseded by the bodily 


—= 


their | working, the lesser capital can do the same with better 


chances of ultimate victory, and merely because, with 
shareholders equally able to meet losses, it has less at 
stake. 

Nothing is now more wanted than a healthy railway 
competition, It is absurd to say that we of the United 
Kingdom should be made to pay from one-half more to 
twice the cost of railway service in all other parts of the 


transference of a chest of drawers opposite to the door | world—parts some of them scarcely further from us than 
itself, every night before the retirement of the married is Liverpool, or York, or Exeter from London. 


We cannot form any equivalent shortcomings 
upon the Brighton Railway; but their fares are not 
the less exorbitant, not so much im comparison with 
those on other lines in the kingdom, but in compari 
son with what they should be. The whole of the 
Brighton Con pany’s system of 365 miles might now 
be made, quite as direct, although with not quite so 
good gradients, but with few, if any, tunnels, and far 
lighter earthworks, for from eight to ten willious ; 


and, with a regulated train service, carrying far less 
useless dead weight, the fares need not exceed 6s. first- 














THE MONT CENIS TUNNEL. 

| Dexia the past year an advancement of 1,320.15 metres 
| has been made at the Mont Cenis tunnel, of which 655.60 
— driven on the Ltalian side at Bardonnéche, and 681.65 
metres on the French, at Modane. 

The following shows the monthly advancement, in metres, 


made during 1S68 


, ean 
Progress made at . 
. : Total advance- 


ment made 
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bn c ipied between the Old Steyne and the Devil's | class express, 5s ordinary, 3s. 6d. second-class, and oe ae Modane. jduring month. 
Dyke At one time one or more ¢ f the expresses did half-a-crown third-claes. Capitalists ure ready to ae an | 
it in t hour, but now, including the stop at Croyd carry out such a scheme, and it may yet happen that | January 2 ; 54.30 | 106.20 
the best time is an hour and a quarter, the dead weight of wasted capital, which now « logs | February P 19.00 | 96.05 
, ' | 4 hy O30 | OA, 
But, like the Brighton hotel charges borres so many undertakings, and which acts as an imeubus | March ... ee ose 4 li 15 
, } |April ... es an 46.90 } 109.35 
ref ye—tie pace is Gear It is threepence, hearty, n the Brighton ( wnpany, may at last be removed | May 61.30 | 115.40 
a i by first-class express, nor is ther anything | od 59.80 113.95 
, , ‘ F an? 
mac! ” mWmaALIMUIA Par! amceniary Tate Of a penny, sities | Jaly , 63.90 128.70 
; . . : ‘ ’ PRIVAT > OFFICE iJaly ... “ 64 
except by an occasional overcrowded, Clayton tunnel, rHE |} RI ATE BILL FFI <r ' August bin i 52.10 56.80 108.90 
: 7 x work of preliminary investigation of th ynlia de 00 | 72. | O68 
cockney excursion—shunting at every other station o1 Pak work of prel sony as September. 0.00 | 5685 106.85 
| with ther titude at | than | P 1 this session, with a view to inquire into their coOm~ | Qetoher oe say 2.20 | 63,25 115.45 
“«) ui ing ; fa 8s | nh " | ~ 
and dealing vith the nuititude a > ba pliance with standing « rders, commenced on Monday lest. | November es bee 5.10 6L&5 117.95 
» As ‘ fame ¢ . . itch. a | B . : Do. \ 
the fixed third-class fare on most De rian, ch, and | The following schemes have passed the surveillance of the | December 1.40 47.10 0B 
| - } 
Prussian lines; a fare seldom exceeding, and often examiners and the opposition of rival interests, and are | * PO 
cons (erably less, than a halfpenny per naile | passed to the stricter investigation of the committees: — | Lengths driven dar-) | 638.60 681.55 1,320.15 
Thp working expenses, per train, of the Brighton The Kin Lynn Dock and Railway, the Severn and Wye F ing 1868... s) ses | 99991 | 74 
} - , ° " , > ' Ditto previous ‘ Sth Ji 5122. 846 6, 
line are by no means high; hardly, if at all, more} Railway and Canal, the Eltham Valley Railway, the Man j . previous to 1 | Stee 4 . , 
’ - j . a . : ; ee: RE Toy ont 
[ I 1 : ty | cheater r } —_ asra ulse anc r “ } ‘ i ‘ : mo ‘ 
than hall-a-crown per train mile, 30 sixty chester City Railway - . W. yo Hu hy ad Pe Ae * | Total lengths driven ...| 5,863.10 3803.70 9,166.80 
Y > reragve 5 ) lanelly Lal j locks he etropolitan, ani it > ' | . a 
passenge by per train, an average fare f ny , Bs "7 Y , mae ” - of . oa as | Remaining to be driven} eee | eee } 3,053.20 
mile should pay a good divi nd upon a reasonabl Metropolitan tallway | |— Salt 
- ; , nee »n lehal e Br t< . | 94 
amount of capital. But the concern is overweighted | here was no appearance made on behalf of the Brighton | Tora) length of tunnel... | one | eas 12.220. 
t tal niing a cost of nearly 55.000/. a and Metropolitan Railway, the Clapham and London Bridg« 
wi if ; : Tesculie L ‘ wa 0, , i _— . 
pital, Te} : ] P fiinhle | Scheme is abandoned, and the Hvde Park and ( ity Rail } This gives an average advancement ot 110 metres per 
. —_. upon a system, inci a on I many unproltanie | wav of Mr. Hawkshaw is withdrawn the present | month, or 53.20 on the Italian side, and 56.80 on the French 
branches and extensions, of 365 miles Nearly ‘ n: the Islington Railway (bv Messr rardson and | and at this rate of progress the time necessary for the com 
20,000, 0007, of capital have been expended, capi Imra shandoned. as al he Sandwich and Adisham | pletion of the tunnel would be 28 months, or about April 
upon which at least from eight hundred thousand to i} | 1871, and for opening the railway about six months more, or 
| thi at | ' g N : Wal} 
I ted . , in less than three years from the present time 
» million would be expected to be paid yearly I Margate Pier and Tramway has passed the standing | + the ok a a Let } 
i j } But tl : } , : : " | The following Table shows the yearly progress that has 
interest and dividends alone it the wh trall rders, as well as the vari hemes of th ith Metr been made with these works since their commencement in 


amounts to but about a million and a quarter, and 
when the working expenses and interest upon de- 
bentures and perpetual debenture stock are paid out 
of this, but little remains, and the shares stand at 
22. for 100. paid. Even the current dividend of 
3 per cent. for six m ynths is regarded a3 an unexpected 





event. So great is the dead weight of capital, and so | 


generous, not to say extravagant, the train service, 
that the public are called upon to pay, and do 
pay, at least twice as much in the way of fares, 
1s would be necessary upon a linc constructed 
and worked in the light of modern experienc 
The passenger loads and unloads himself, and pays 
irom a penny to threepence per mile, while a ton « 
goods, iifleen times as heavy, and requiring to be 
loaded and unloaded, is taken, on many lines, at 
nearly the same speed, for a halfpenny; or, say, for 
from one-thirtieth to one-ninetieth the fare of the sam 
Weight carried in @ passenger train. And it is weight 
maiuly, that, determines the cost of railway transport 
Were the passenger an ¢ thereal spirit he or she might 
be supposed to involve certain fixed expenditures in 
the way of station service, but the great element of 
railway working expenses is weight. But for weight 
there would be no gravity upon gradients, no resist 
anuce up m curves; mo re sistance, indeed, from any 
cause whatever, not even the rolling friction and axk 
fr m which are now inseparable from all railway 
anspor! And yet, in all these respects, a hundred 
weight and a half of coal at from a fourth to a sixth 
of a farthing per mile involves all the resistances at a 
speed, of a passenger, and, what is more, it 
pays on lines of large traflic and reasonably good 


given 


gradiciuls 
It is mot a week since a gentleman, with his wife 
and her sister, telegraphed to the “Old Ship” at 


| 


litan Gas Light and Coke Company, the West Ham, 
Barnstaple (No. 1) and Milnrow Gas Bills, the Glasgow 


|Gas Light, the Glasgow City and Suburban Gas, the 


Cleveland Water and Gas Companies. The Barnstaple Gas 
Scheme (No. 2) was thrown out for non-compliance with 
the orders 
Of the Waterworks, the following schemes have been ex 

amined and passed on: the West Middlesex, the Lambeth 
the West Surrey, and the Brighton Aquarium and Im 
provements. Amongst the miscellaneous bills, the com 
missioners, Messrs. Frere and Palgrave, have examined the 
University College Bill, the Imperial Fire Assurance, the 
Dublin Port and Dock, the Leeds Improvement, and the 


Tyne Salmon Conservancy; these, having all « mmplied 
with standing orders, will be referred to subs« yuent com 
mittees. 

rhe abandonment or postponing of some of the most im 


portant bills depo ted last November, will make the 1866 


session of 1868-69 as uneventful as the previous one. 


RAILWAY COMPETITION, 

Ir can be but little, if any (and in any case but tempo 
rary) benefit to the public when they are served by two 
railways to the same place, each having heavy fixed estab 
lishment charges, yet neither of which can, from the 
nature of the case, create an independent traffic of its own 
In time there is likely to be an amalgamation of interests. 


1857 : 


Total Advance- 
ment. 





























Bardon- Fact At enc 
Year. 23 Modane ot it end Expenditure 
néche Year. of Year 
metres. | metres. | metres.’ metres francs 
1857 . wet ' 
18 3 : 284.85 | 212.75 | 497.60 197.60 3,369,000 
} i859" 236.35 5 369.10 866.70 1,630,000 
LS60 208 80 139.50 343.30 1,210.00 3,000,000 
} L861 170.00 193.00 863.00 1,573.00 2 500,000 
} S62 380.00 243.00 623.00 2,196.00 2,000,000 
| 1863 426.00 376.00 802.00 2.998.000 3,500,000 
1864 621.20 166.65 \L.O87.85 4,085.85 6,552,000 
1865 765.30 155.40 5. 309.55 5.502 000 
812.70 212.29 (1,024.99 |6,354.54 5,644,000 
1867 824.30 687.81 (1.412 7,846.65 6,000,000 
1868 | 638.60 | 681.55 |1,320.15 |9,166.80 7,500,000 
15,363.10 38.803.70 |9.166.80 . 47.197.000 


SHIPBUILDING YARDS AND THE Factory Act.—On Wed- 
nesday an interesting case under the New Factory Act, 30 
and 31 of Victoria, c. 103, was heard at the Court of the 
Queen’s Bench, Palmer's Shipbuilding and Iron ( ompany 
being the appellants and William Chapter respondent ft 


and hence a complete monopoly; while the traffic which | was an appeal against a conviction by justices, upon an in 
, might have returned a fair profit upon one capital is ex 


pected to supply an attenuated dividend upon two. Merely 
riy 





4 
more than dubious one of a brief competition, to subside 


| into amalgamation and monopoly, deserve no encourage. 


Brighton that he was coming down in the evening, | 


and wished supper ready. He arrived at a quarter 





past nue, had two grille d mackerel and a dish of 
musbrooms, and, occupying a mean suite of rooms, 
two pair back, and an extra bed-room just under the 
roof, bad run up the following bill within two hours 
Supper (as detailed above) : on © & 
Attendance aw ' 6 
Fires and lights 3 6 
» Oo 


Liquors and ale ... eos 





suicide by carrying passengers at less than the cost of 


ment. But if it can be shown that an existing line has 
ost twice what it ought, and that it might be, although its 
managers will not let it be, worked at half its ordinary ex 
penditure per passenger or per ton of goods, it is time for 


formation alleging that the appellants (the company) had 
employed a child under the age of eleven years more than 


lines, promising no especial advantages unless the | six hoursand a half per day. It was admitted that the child 


was under that age, and had been so employed, and that if 
the works of the company were a “ factory” within the Act, 
they ought to be convieted. The evidence upon that point 
was stated by the justices in a special case for the opinion of 
the Court, and was to the effect that the eompany carry on 
very large works at Jarrow, and comprise the business of 
blast-furnaces, iron rolling mills, engine buildings, and iron 





new capital and new energy to enter the field. That a shipbuilding in all its branches. The child in question was 


vested interest may be thers by shaken to the very coal 
scuttle of its board room need not discompose the patient 
and paying public so long as they are not shareholders. 
Nor, the case that the service can be done much better 
being once proved, need they fear the fiend amalgamation. 
There may be a race of a great capital against a moderate 
capital, but it is exactly in such cases that a great capital, 
so far from being an aid, is a burden. The moderate 
ipital has the arvantage, and can dictate its own terms 
to the enemy. So long as the greater capital represents 
wasted capital, the moderate capital, so far from seeking 
terms, can impose its own. If the greater capital attempts 


employed as a rivet boy. It was contended for the appel- 
lants that the works were not a “ factory” within the Act 30 
and 31 of Vietoria, ec. 103, upon the ground that a ship was 
not an article within the meaning of the Act, and that the 
statute was not intended to apply to iron shipbuilding yards, 
which were open to the air, but for the production of small 
articles in confined factories. The magistrates were of opinion 
that the works were a factory, and that articles of metal had 
been made there by steam power, and they convicted the de 
fendants, referring the case to the Court. The Court, after 
some discussion, confirmed the conviction, upon the ground 
that the articles were produced by machinery and steam 
power within the works, and that the place was a “factory” 
within the Act. 
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under different circumstances, and other matters.| Box states that “the forms of safety-valves are 
LITERATURE. a on ae ge - steam ~ nage and the} arbitrary,” and, as an example of a “ convenient and 
PETES ; practical applications of the princi previously | i ive form” of valve, he gives an engraving of 
actical T. on Heat, as li ’ 

4 Trae te use of Bagusets, Cektacts, ee pa explained. And this is realy the only part of tals spindle valve bearing on couical seat, and londed 
Tnomas Box, author of “ Practical Hydraulics.” London: | 00k with which we can find any serious fm by a lever pressing directly on the top of it. It is, 
E. and F. N. Spon. After pointing out the difference in the valdé}we think, a pity that the example was not more wiscly 

Tus work, which may be aptly described as a big | heating surface in different positions, Mr. Box] chosen, Spindle valves are decidedly objectionable. 

book in a Small compass, supplies, to a very con- | SY: The term horse power is so indefinite} If it is thought necessary to guide a valve at all, it is 


siderable extent, a great want in our engineering 
literature. Doubtless many treatises on heat have 
been published in the English language, but there 
are very few of them which are of general use to 
a practical man. As a rule they either deal with 
the theoretical part of their subject only, or if they 
contain information of a practical character, it is 
usually confined to some particular branch. Thus we 
have the researches of Tyndall, Joule, Clausius, and 
others, the excellent Manual of the Steam Engine and 
other Prime Movers, of Professor Rankine, Tredgold’s 
work on heating and ventilation, and numerous other 
treatises and handbooks, each more or less useful, but 
none of them combining in a single work, and in a 
readily available form, the varied data required in 
general practice. It is to supply this desideratum that 
the work under notice has been prepared, and we feel 

re that, though deficient in a few particulars, it will 
be heartily welcomed by engineers. 

Mr. Box commenves his work with a chapter on 
“general principles and facts,” wherein, after explain- 
ing the meaning of a “unit” of heat, he treats of 
specific heat, latent heat, the expansion of bodies, 
thermometers, frigorific mixtures, &c. In treating of 
the specific heat of gases, the author points out that 
the amount of this specific heat varies at different 
temperatures, and that the extent of this variation is 
nfluenced by the conditions under which the heating 
takes place. Thus a cettain quantity of air, whilst 
being heated, may be ‘maintained either at a constant 
volume, or under a constant pressure, and the rate of 
variation in its specific heat will depend upon which 
of these conditions is fulfilled. The remarks on this 
subject are accompanied by tables of the specific heat 
of gases, and of air at different temperatures, and 
under different pressures. Then come very clear ex- 
planations of the terms “latent heat of liquefaction,” 
nd “latent heat of vaporisation,” together with 
numerous tables of the boiling points of solutions of 
various salts and other liquids, the elastic force of 
steam, &c. Mr. Box, however, states that the total 
heat—or the sum of the sensible and latent heats— 
of steam is constant at all pressures, whereas the 
researches of Regnault and others have proved that 
the total heat increases slowly with an increase in the 
pressure under which evaporation takes place. M. 
Regnault’s experiments, in fact, went to show that 
the increase in the total heat of steam amounted to 
305° for each rise of 1° in its sensible heat. 

The expansion of solids and liquids is next consi- 
dered, and in connexion with this portion of the sub- 
ject there is given, in addition to other tables, one of 
the contraction of metals in casting, or rather in cool- 
ing from their melting points. This Table, we notice, 
however, contains no data respecting steel castings, 
the contraction of which is very great, owing to the 
high temperature at which the metal has to be run. 


It might also have been mentioned that, in consequence 
of the unequal manner in which shrinkage takes place 


in some cases, it is necessary, not only that the 
atterns should be larger than the finished casting, 
jut also that they should in some instances differ from 
it in shape. Thus, in casting girders of the well 
known Hodgkinson section the patterns have to be 
“rounded” on the under side about 7, in. per foot in 
length to counteract the extra contraction of the 
bottom flange, and produce a casting which shall be 
straight when cold. 

The laws of expansion of liquids and gases are 
very clearly and fully given in Mr. Box’s work, but 
we notice that the author states that water attains its 
maximum density at a temperature of 40° Fahr. in- 
stead of 39.1° Fabr., which the temperature usually 
received as correct. Alter treating of thermometers, 
the melting point of metals and of the mean tempera- 
ture of the air at various parts of the globe, our 
author goes on to consider the heat produced by the 
compression, and the cold produced by the dilatation 
of air, matters which he explains briefly but clearly. 

The second chapter, which is on combustion, con- 
tains a great amount of well-arranged and useful in- 
formation, It comprises remarks on the theoretical 
power of combustibles, accounts of experiments on 
fuel, numerous data respecting the amount of air re- 
quired to support combustion and the volume of 
gases produced, together with explanations of the 
manner in which combustibles give up their heat 


“that it is preferable to estimate the power of a 
“boiler by the cubie feet of water evaporated 
“hour,” and in this we heartily agree with him; bat 
we must differ from him when he goes on to state 
“that a common high-pressure engine of fair size, 
“working without expansion, except a small amount 
6 so by the lap of the slide, consumes [per 
“horse power] about a eubic foot of water evapo- 
“rated to steam per hour.” No engine of mode- 
rately good construction, even if not provided with 
separate expansion gear, should use more than two- 
thirds this quantity of water per indicated’ horse 
ag! per hour, Even the example, given by Mr. 
sox. in proof of the statement quoted, proves this. 
He instances the ease of what he calls an engine of 
12 horse power, having a 124 in. cylinder with 24 in, 
stroke, and worked at 40 revolutions per minute, with 
40 lb. steam cut off at 17 in. of the stroke; and 
this engine he shows will consume the steam produced 
by the evaporation of 11.98 cubic feet of water 
hour. But 40 1b. steam cut off at 43 of the stroke 
would give an average pressure of about 37.8 lb. 
throughout the stroke; and if, making an allowance 
for back pressure, &¢., we take the effective pressure on 
354x118 x 4x 40 
33,000 

=19.4 horse power as the power developed, and not 
12 horse power, as assumed. In fact, a consumption 
per hour of the steam produced from a cubie foot of 
water for each horse power developed would corre- 
spond with most boilers to a consumption of from 9 |b. 
to 10 1b. of coal per horse-power per hour, and although 
there are undoubtedly engines which are even more 
extravagant than this, yet they cannot be taken as fair 
examples. Mr. Box, however, not only states that an 
ordinary high-pressure engine requires the above 
supply of steam per hour, but in another place he 
says that there will be required by “a similar engine, 
cutting off at 4rd, about .87 cubie foot ; and a double 
cylinder expansive engine about the same.” Both 
these estimates we consider too high; but we per- 
fectly agree with him when he states that, in estimat- 
ing the size of a boiler, “ the safest course, however, 
is to calculate in each particular case by the capacity 
of the cylinder, &c., and it is advisable in all cases to 
allow ample boiler power.” 


In speaking of the relative advantages of internal 
and external heating surfaces, Mr. Box remarks that 
“it will be observed that a tube with heated air inside 
receiving heat all over is more effective than the eylin- 
drical body of a boiler heated up to its centre only,” 
and he draws the deduction that “a tubular boiler is 
therefore more effective than an ordinary one with the 
same actual surface.” Now if, as we suppose, Mr. 
Box means by “actual surface” the total surface ex- 
posed to the action of the heated gases, this deduction 
is decidedly an erroneous one, as a little consideration 
will show. For instance, a flue 1 ft. in diameter ex- 
poses the same amount of internal surface per foot in 
length, as a boiler 2 ft. in diameter set so that it is 
exposed for the lower half of its circumference to the 
action of the heated gases. But, according to the 
usual practice—and also according to Mr. Box’s own 
statements —the “ effective” area of internal flue sur- 
face is taken as half it total area; whilst the “ effec. 


the piston as 34 1b. per sq. in. we get 


provide it with light feathers, which are far 
less likely to cause sticking than a central spiadle, the 


latter being easily bent. t, in reality, there is no 
necessity that a safety valve, if properly formed, 
should be guided at all. One of the best forms for a 


safety valve is that of au inverted cone or a. 
pressure of the lever or spring being bya 
weight to the bottom of this funnel, and lore 
below the level of the valve 0 valve is thus 
pulled down into its place, no tendency to 
cant. The face on which the valve bears should be 
flat, and should never exceed ¢ in. in width; indeed, a 
face yy in. wide is really sufficient. 

The remarks on safety valves are followed by others 
on the area of dampers, arrangement and proportions 
of flues, and the power of boilers and flues to resist 
external and internal pressure. These matters are all 
treated clearly and concisely, the principles involved 
being fully explained. Our author has, however, ac- 
companied his remarks on the construction of boilers 
by a table, giving the principal dimensions of boilers 
of from 3 to ry ern power to be worked at 50\b. 
yer square inch, and with this table we have several 
aulis to find. Mr. Box states in one portion of his 
book that, as assumed by Mr. Fairbairn and the 
French Government, the safe working strain of steam 
boilers may be taken as one-sixth of the bursting or 
collapsing pressure; yet in the table just mentioned, 
we find that the proportions given to the boiler flues 
are such that in several instances the collapsing pres- 
sure is below 260 lb., and in one case as lowas 2 
per square inch. Inasmuch as the power of a flue to 
resist collapse diminishes more rapidly with the wear 
of the plates than the power of the external shill of 
the boiler to resist rupture, the flue of a boiler should, 
when the latter is new, be the strongest pe of it. 
This fact is now generally recognised by the leading 
boiler makers, and stiffening rings are very frequently 
applied at every transverse joint. Yet in the table to 
which we have referred we find but one instance in 
which the oonen of the fine exceeds that of the ex- 
ternal shell, whilst in one case it is 50 per cent., and 
_ a —— of cases 25 rath per — less, Mr. 
30x does not propose to apply any stiffening rings to 
the flues of boilers less on 16 ft. long; while ie the 
case of boilers 33 ft. long he only fives two as the 
number of rings to be employed. The heating sur- 
faces given in the table are such that the area per 
“horse power”-—how we wish we could never see this 
term applied to boilers—varies from 19.4 square feet 
in the case of the smallest to 10.8 square feet for the 
largest size—a difference for which we can see no 
valid reason, The firegrate area is calculated accord- 
ing to the rule already noticed, and is, we think, too 
small. ‘The last matter we have to grumble about is 
that the table does not provide what we may term 
sufficient safety valve power. We contend that no 
boiler should have less than two safety valves, whereas 
Mr. Box in no case provides, in his table, more than 
one valve when the boilers are to be worked at 45 Ib. 
pressure, and ouly gives two valves to boilers of above 
20 horse power when the steam is at 7 Ib. 

We have now arrived at the end of that portion of 
Mr. Box’s work which treats of steam boiler construc- 
tion, and our remarks have already extended to such 





tive” area of the external surface formed by the lower 
half of the circumference of a boiler is considered to | 
be three-fourths of its total area; and in the instance | 
we have supposed, and all other similar cases, the | 
** effective” area of the flue would be less than that of | 
the exterior of the boiler in the proportion of 2 to 3, | 
the actual areas being the same in the two cases. 
When treating of furnaces our author recommends 


a length that we must leave the remainder of the book 
for a future notice; and we may here remark that, 
although we have criticised Mr. Box’s book somewhat 
closely, we have done so in no unkind spirit. The 
work is in most respects an admirable one, and the 
few blemishes we have pointed out are far more than 
compensated for by the mass of well acranged in- 
formation in which they are to be found. The book 
is, in fact, one of far too great importance to pass 




















































































a firegrate area equal to y's of the effective heating | over with a mere cursory review or a few laudatory 
surface, an area which appears to us to be rather! remarks; and it has been our object, therefore, not 
small for general purposes. The remarks on safety | merely to give an idea of its contents, but, as far 
valves are generally good, but Mr. Box has neglected | ag lay iu our power, to add to its usefulness by cor- 
to point out the distiactions between valves loaded recting those errors which might lead its 

by weights and tose loaded by springs. In the latter | and we trust that their name be legion—astray. 
case the efficiency of any valve may be very cousider- | ae 


os «Pe | . . . 
ably modified by varying the elasticity (as distinguished | | Liquiy Fre von Locomortvas—A trial of liquid fuel 
from the mere resisting power) of the spring applied Chicage an oa pe —erlhg —A a 7. hn appara 
obtained 





to it. This is a very important matter, which does | Ci ing that of Colonel Foote, a description of 
not-receive generally the attention it deserves.* Mr. | peared on 60 of our results 


volume. 





* An article on the action of spring-loaded safety valves foes the cosnglicated nature of the eppacates employed 
will be found on page 320 of our volume. ‘is perhaps scarcely to be wondered 






























THE PARIS, 


Wa last week gave a general account of the Paris, Sceaux 
and Limours Railway, and we shall now, as promised, Te- 
ceed to describe the rolling stock employed upon that line 
The carriages are each carried upon two pairs of wheels 
these wheels being loose on the axles, and the axles them- 
selves being each capable of turning on a central vertical pin 
The arrangement first employed to give the axles their proper 
radial position when the train was traversing a curve, is il- 
lustrated by the diagram, Fig. 2, on the oppomte page. The 
first axle of the train was guided, as in an arrangement subse 
quently adopted, by four small wheels rigidly connected with 
the axie by an iron framing, these wheels, which were without 
flanges, and were inclined at an angie of 45°, being placed so 
that they run in contact with the inner side of the rails. The 
arrangement will be understood by reference to Figs. 5 and 7, 
from which figures it will be seen that the whole forms a kind 
of sia-whestel bogie, with a very short wheel base, the centre 
line of the main axle being always kept normal to the curve 
This arrangement of guide wheels was not applied to all the 
axles, on account of its cost, and also on account of its pro- 
ducing great wear and tear of the flanges of the rails; and to 
obtain the convergence on curves of the other axles, there- 
fore, they were at first connected with the leading axle by 
the system of ropes and chains shown in Fig. 2. According 
to this plan the two axles of each carriage were connected by 
a rigid bar or pole, which extended from the centre of the one 
to the centre of the other, whilst a similar bar also connected 
the adjoining axles of each pair of carriages. When the 
train passed round a curve these bars formed the sides of a 
poly gon, and —if we suppose the lengths of these bars to be 
equal, as shown in Pig. 1—the angle formed by each pair 
ought to be biseeted by the corresponding axle, in order that 
the latter may be radial to the curve. he ebtain this con- 
dition of things the axles were, as we have said, at first con- 
nected by the series of chains shown in Fig. 2. On each 
axle was placed an iron circle, A, forming a kind of pulley 
round which the chain, B, was led, this chain being crossed 
between the pulleys, so that the motion imparted to the first 
asle by the guide wheels was inverted in the case of the 
second, and so on. These remarks apply to the two axles of 
the first vehicle; to communicate the radial motion to the 
axles of the second carriage the bar of the first vehicle was 
furnished with a speeial circle, C, which was one-half the 
if the cirele, A, and from which an endless chain 
the cireles, E and F,on the second carriage. The 
f the wheel, C, was determined by the following 
considerations »—If a line, oa, Fig. 1, is drawn from the 
centre of the curve to the middle of the length of the bar, 
# 4, connecting the axles of two adjoining carriages, this line 
will be perpendicular to 2 4; and if the line nm, is drawn 
fr one of the axles, parallel to o a, the two 
angics, ™ # will be equal. Also the angle 
n o a= d, is equal to half that due to the are, a 6, whilst the 
angle, B, is that due to the are itself or B=2 d. The cirelk 
©, is thus made half the diameter of the circle, E, so that 
whilst the former is being turned through the angle, B, th 
latter may, by means of the chains, be turned through the 
angle, d 

But the arrangement we have deseribed was open to objec- 
tion Thus, on ¢utering a curve, the two axles of the first 
carriage became cpnvergent at a time when the first only was 
required to take'a radial position; and, by means of the 
connecting chains, the convergence was communicated to the 
sales of the other carriage earlier than was necessary. This 
action is shown by Fig and om a reverse curve it was of 
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course worse. In addition to its other defects, the system we 
have described had the serious one of not allowing the train 
to be pushed back wards, and altogether it was so inconvenient 
that it was used for a short time only. It was succeeded by 
the arrangement shown by Figs. 4 to 9 inclusive, this 
arrangement having been designed by M. Arnoux, junior, 
the son of M. Arnoux, to whom the Paris and Sceaux line 
owes its origin. In this system the axles are, as before, 
connected by poles or bars, A B, and each axle, ex- 
cepting the first one, is furnished with a pair of sliding 
collars, D and F, which are connected to the main bars by 
the links E D,C D, C FAE F. The action of this arrangement 
on a curve will be readily understood by reference to Fig. 4. 
The distances O E and OC, being equal and fixed, and the 
lengths of the links C D, ED, E F, and C F, being also equal, 
it follows the centre line of the axle must bisect the angle, 
1.0 B, and consequently must be normal to the curve. The 
movement of the pole and consequentiy the convergence of 
the second axle begins slightly before the latter enters a 
curve from a straight line; but this convergence is so 
slightly premature that it causes no inconvenience. With 
this arrangement the train can always be backed, if the final 
axle is fitted with the guide wheels. 

In order to avoid the objection that was made to the 
system of coupling by rigid bars, that when the train was a 
long one the engine had a difficulty in starting it, the bars 
between the carriages were made in two parts connected by 
& spring, as shown in Fig. 10. This arrangement is found 
to give sufficient elasticity, and the experience gained in 
some accidents on the Paris and Orsay line has proved that 
the rigid coupling bars render considerable service by 
partially protecting the carriages themselves from shocks. 

In the system last described the leading axle was, as in 
the first system, guided by the set of four inclined wheels ; 
but in 1861 M. Arnoux designed an arrangement by which 
the use of these guide wheels has since been superseded on 
the carriages, although they are still employed on the engines 
In this final arrangement (see Figs. 11 and 16) the con- 
vergence of the axle is caused by the displacement of the 
connecting bars on entering a curve. In Fig. 11, A is the 
last axle of a carriage which is connected with the first axle 
of the succeeding carriage by the bar, AB. At B this bar is 


provided with arms, B D, BE, which are at right angles to | 
A B, and the ends of which are connected by the rods, E M, | 
The dis- | 


DN, to the second axle of the second carriage. 
tance, M N, is equal to twice D E, for the same reason that 
the ‘circle E, fin 
cirele, C. The convergence of the second axle, C, of the 


second carriage, Fig. 11, is communicated to the first axle of | 
the same carriage by the crossed rods, M G, N R, the dis- | 


tance, GR, being equal to MN. This system cannot be 
readily applied to the engines, and on the latter, therefore, 
the use of the guide wheels has, as we have said, been re- 
tained. The tenders, luggage, vans, carriages, &c., are how- 
ever, now all fitted with the arrangement shown by Figs. 11 
and 16, the system shown by Fig. 4 being found to give 
a trouble, owing to the rapid wear of the sliding collars, 
DE 

Some experiments were at one time made on the Paris 
and Orsay Railway with carriages having their wheels loose 
on their axles, but not fitted with any special arrangement 
for giving the axles a radial position. carriages were 
found to traverse the sharpest curves with perfect ease, but 
it was considered that at high speeds the resistance was 
greater, and thus, therefore, there was a greater wear of the 


Fig. 2, was made twice the diameter of the | 


flanges of the tyres and of the rails than when the articu- 
lated system was used 

In Figs. 13 and 14 we illustrate an important detail ot 
the carriages of which we have been speaking, namely, the 
axle-boxes with which the wheels are fitted. These axle- 
boxes were improved and brought to their present state of 
perfection by M. Delannoy, the engineer of the Paris and 
Orsay Railway, whose well known axle-box for ordinary 
railway carriages, we illustrated on page 37 of our fourth 
volume. In the case of the carriages of the Paris and Orsay 
Railway the axles, as we have seen, do not revolve, and the 
pressure comes upon the under side of their journals. Re- 
ferring to Figs. 13 and 14 it will be seen that the axle 
journal, which is 3gin. in diameter by 7{ in. long, is sur- 
rounded by a brass bush fixed in the wheel boss. On the 
outer end of the axle is screwed a brass box which contains 
the oil by which the journal is lubricated, this oil flowing up 
a hole bored in the centre of the box, and being taken up by two 
yendant wicks through radial holes, to the top of the journal 
he oil is prevented from escaping by the arrangement of 
cupped leathers shown. Fig. 12 represents one of the car- 
riage-wheels and Fig. 15 shows another form of axle-box 
which is employed on the engines where the springs are 
outside. 

In a concluding notice we shall describe the locomotives 
used on the Paris, Sceaux, and Limours line. 


A Movants Caponterr.—The Prussian engineers are 
hard at work designing fortifications. For land fortresses 
they retain the German polygonal system, with detached 
forts and caponiere ditch defence, The fault of the ca- 
| poniere, a sort of bombproof blockhouse across the ditch, is 
| that it is liable to be breached by the curved or indirect fire 
of the enemy. It is of no use till the besiegers actually 
| arrive at the ditch, and it has occurred to Prussian engineers 
| to try a movable caponiere, which can be kept in safety 
| during bombardments, and only run out armed with Gatling 
| guns or mitraillewrs when the storm is likely to be attempted. 
No experiments with such an apparatus have yet been tried. 





| Preservation oF Woop rrom Drcay.—Dr. L. Feucht- 
wanger, of New York, states that for the past thirty-six 
years his attention has been directed to the subject of defend- 
ing every species of wood from decay, and ake to make it 
insomsbuctible or fire-proof. Beside making thousands of 
| experiments, he has assisted others to institute them, and 
has watched the progress made by the various patents issued 
for this purpose, such as kyanising by the use of bichloride 
of mercury ; the Burnett process (chloride of zine); the Ear! 
— (protosulphate of iron); Behr’s plan (solution of 
»orax); Heinemann’s patent, by the use of resin: the car- 
bolising method, the subject of two patents, one for cold 
earbolic acid, and one for hot acid ; the tar and petroleum 
method as used in the Nicolson pavement, and many others, 
which have been brought out from time to time, but without 
having achieved permanent success. The Doctor claims the 
first application of silicates in their various forms to all 
organic substances, such as woody fibre, paper, pasteboard, 
&c., for preventing the attack of the teredo navalis, fire, and 
water, and shows that by applying, by double chemical 
affinity, the silicate of soda aol tine water, he converts the 
woody fibre into a mineral substance. Dr. Feuchtwanger's 
method, described years ago, is simply to steam the timber, 
then inject a solution of silicate of soda for eight hours, and 
then soak the wood for the same period in lime water. 
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AGRICULTURE IN 

A uecunr report to the Board of Trade shows that 
during the past year there were in the United Kingdom 
45,682,000 acres, under all kinds of crops, bare fallow and 
rows. Of thin amount, 11,659,900 acres were ander corn 
1,866.000 under green crops; 984,000 were lying 
), 690,000 under clover and other rotation grasses ; 
and 22,164,000, or nesriy one-half the total acreage, were 
under permanent pasture. The proportion of permanent 
pasture to the total acreage, was 42 per cent. in England, 
16 ia Wales, 23 in Scotland, and 64 in Ireland. The 
acreage under bare fallow or uncropped arable land amounts 
to 958,006 acres for Great Britain, and to 24,000 acres for 
ireland. Jn Great Britain the proportion of bare fallow to 
the total acreage returned is 3 in every 100 acres, but it is 
3 to every 100 acres under corn, green, and rotation grass 
crops, and 74 to every 100 acres of corn and green crops 
ouly, The acreage onder wheat is larger in 1868 than in 
1867 in each division of the kingdom, the total increase 
The acreage under barley in 


1] 868 


cropa 


fallow 


amounting to 310,000 acres. 
1468, compared with 1967, shows a falling off in England 
to the extent of 112,000 acres, but as there is an increase 
of 4000 acres under barley in Wales and Scotland, and of 
16.000 acres in Ireland, the actual decrease of acreage 
under that crop in the United Kingdom in 1568, amounts 
tu 92,000 acres. In the acreage under oats there is an 
increase in the United Kingdom of 48,000 acres in 1868 


over 1867 the chief part of the increase, 40,000 acres, 


occurring Ireland: Eagland showing a decrease of 
18,000, and Wales and Scotland an increase of 24,000 
acre The acrea under each kind of green crop except- 


is generally lower in each division of the 
wm in 1868 than in 1867. The decrease in 
under turnips, 9000 
cabbages, kohl 


und as much as 122,000 acres under vetches, 


ing potatoes) 
United Kingd 
the kingdom in 1868 ix 24,000 acres 
acres under mangolds, 12,000 acres under 
rabi, and rape, 
lucern, $« There were under flax crops 15,i 
England, 169 in Wales, and 1546 in Scotland. The acre 
age ut A marked 
advance is shown in the number of cattle and sheep in 1868 
r 1*67. Ina the United Kingdom the total increase in 
cattle amounts to 352,000. In Great Britain the increase 


28 acres in 


ler flax in Ireland in 1868 was 296,446. 


is as mach as 430,000, but there is a decrease of 62,000 ix 
Ireland, not accounted for by an increase in the exports 
i eattle to Great Britain The number of sheep in the 
United Kingdom is larger in 1868 than in 1867 by 
1,790,000 [he increase may be said to have occurred 
exciusively in Great Britain, the namber of sheep in Lre 
land showing scarcely any difference in the two years. As 
regards pigs, a kind of stock discouraged by the bigh pric 
of food, there is a decrease in the number in 1868 compared 
with L867 to the extent of 1,032,000 for the United King- 
dom. The chief part of the reduction is in Great 
where the number is less by 658,000. In Ireland there is 


Sritain, 


a decrease of 371,000. 


Tax Vertitation ov Stanixs.—A paper was read at the 
weekly meeting of the Architects and Lngineers of Prague 
last month on the “ Ventilation of Stables The lecturer 
Mr. Nosek, proposed a new system introduced by him with 
much success. It consists in carying the vitiated air, not 
upwards, but downwards, by which means perfect ventilation 
is effected, and the rooms over for grooms, &., are perfectly 
free trom the smell which usually pervades them. 

Ove Great Towns.-The Registrar-General estimated 
the population of London, in the middle of the year 156"), at 
4,170,754. For Liverpool, the borough being understood in 
the case of the provincial towns, the estimate is 509,052 
Manchester city, 370,802; Salford, 119,350; Manchester and 
Salford, 400.242; Birmingham, 360,846; Leeds, 253,110; 
Shetlield, 230,752: the city of Bristol, 169,423 ; Bradford, 
158,622; Neweastle-upon-Tyne, 130,503; Hull, 126,682; 
Edinburgh, 178,002; the city of Glasgow, 
Dublin city and some suburbs, 320,762. The 
estimates are made upon the assurn phon that the increase 
has been at the same annual rate aa the ascertained rate be- 
tween the censuses of 185] and 1801; but in the instance of 
Leeda, of Bradford, and of Hull, whose municipal authorities 
have represented that the rate of increase has been greater 
there than that which would be thus assumed, the estunates 
are based upon a local enumeration of the inhabited houses. 
The population of the city of Berlin is stated at 702,437 in 
1867, and of Vienna, 560,000 in 1868. 


the city of 
158,097 ; 


Tun Imeparan Anseyan at Viewna.—For the last two 
ars the arsenal at Vienna has been almost idle. The idle 
workshops were a standing offence to Baron Kuhn, and he 
as let them to a private manufacturer in Vienna, who had 
won the good opinion of the minister by his uniform integrity 
and the punctuality with which he had hitherto fulfilled all 
contracts given to him. Instead of being a costly encum- 
brance, the arsenal will now bring in a regular yearly in- 
come. The lessee binds himself to introduce the newest ma- 
chinery, to execute any Gowernment orders that he may re- 
ceive at prices to be fixed by a commission, and to yield up 
the arsenal at any time after only eight days’ notice. His 
profits will be derived not so much from the Government as 
from the additional power which he obtains of executing 
private orders, or orders from foreign Governments, which 
have been heaped upon him in such quantities as to cause 
his present manufactories to overflow. The arrangement is 
intended to be temporary; it ceases in any case upon the 
death of the lessee. The advantages which the Government 
will derive from it are not only pecuniary, but tend towards 
the manufacturing progress both of the army and nation. 





ENGINEBRING. 
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THE ABERDEEN WATER SUPPLY. 

Tue works for the supply of Aberdeen with water are 
now completed, with the exception of some repairs, and are 
distributing a maximam daily quantity of 2} millions of 
gallons. ‘The population supplied is about 72,000, includ- 
ing old Aberdeen, which for a part of the year draws its 
water from these works. The average supply per head is, 
therefore, upwards of 31 gallons per day, including what is 
taken for manufacturing purposes, which amounts to about 


LIVERPOOL NOTES. 
a mae: post 

Railway Accommodation for the Isle of Man.—It 
that some influential parties are takin on oad erence 
to the construction of a new line of railway between Douglas 
and Peel. 

The Coal Trade in South Lancashire.—The coal is very 
slow in showing any signs of recovering from the depressed 
state in which it has been for so long. The short-time 
movement in the cotton districts has militated very much 


160,000 gallons a day, being about one-eighth of the total against the galing interests. In @lie St. Helens district a 
winbers i 


consumption. This proportion is small compared with 
other towns, but several manufacturers obtain their water 
from artesian wells. 

The waterworks, which were inaugurated in October, 1866, 
take their supply from the Dee, about 20 miles below 
Aberdeen, at Cairntor, where the intake is built —a granite 
river wall, with an opening 7 ft. wide and 10 ft. high. A 
tunnel, 760 yards in length, conveys the water to an aque- 
duct about half a mile long, which terminates at the Inver- 
cannie reservoir, constructed in a hollow between the burn 
of Cannie and the rising ground towards the south. his 
reservoir is calculated to hold 15,000,000 of gallons, and 
connected with it are the filtering beds and measuring tanks. 

Eighteen miles of aqueduct carries the water to the 
lower service reservoir at Pitfodels, a circular tank 270 ft. 
in diameter, and 17 ft. deep, with a capacity of 6.000.000 
This reservoir is sufficiently elevated to supply 
nine-tenths of the city The remainder is provided for by 
a small tank 236 ft. higher than the former, and having a 
capacity of 600,000 gallons. 

By their Act the commissioners are entitled to draw 
6,000,000 gallons of water daily; the requirement of the 
city, however, being only 2,500,000 less than one-half the 


of gallon ° 


maximum, is sew taken from the river, giving an excess 


ef 72 per cent. per head over ihe quantity previously ob- 
tained from the old works, and placing Aberdeen amongst 
the best supplied cities in the United Kingdom. 

The following condensed Table gives particulars of the 
sources of supply, and the quantity and quality of water 
supplied to the principal towns in the kingdom : 
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It will thus be seen that, with the exception of the Loch 
Katrine water, and that procured from the springs at 
Lancaster, the Dee furnishes to Aberdeen the purest supply. 
Where the proportion of soluble mineral 
small, the only important. question to be considered is hard 
ness. Dy hardness of water is meant its property of de- 


matter is so 


Now, of the mineral substances commonly 
lime and 


stroyving soap. 
found in water, only two produce this quality 
magnesia. ‘ 

A particular scale of degrees for expressing hardness, and 
for comparing different waters in this respect, was intro 
duced amongst chemists twenty years ago by Dr. Clark, 
and a mode of ascertaining those degrees was at the same 
time published, capable of such precision in use as te have 
been generally acceptable. (One degree of hardness means 
us much hardness as would be produced by one grain of 
pure chalk (carbonate of lime) in a gallon of pure water, 
no matter how dissolved; 10° of hardness means as much 
hardness as would be produced by dissolving 10 grains of 
chalk in a gallon of pure water. The soap destroyed by 
the hardening matter of a water is proportional to the 
degrees of hardness. 

Irausan Mrtitany Eneineers.—lItaly professes to have 
an army of about 350,000 men, and a Mobile National 
Guard of some 130,000; but the weakness of the Govern- 
ment and the flightiness of the people render the Italian 
army of less value in calculations than any other in Europe, 
Spain excepted. The technical education of officers for the 
scientific corps is carried too far. Those of them who have 


the true military spirit are disgusted by useless details. 
Others, with heads for engineerimg, leave the service and 
seek civil employment. 





miners are out of employment, and the 
masters complain much that owing to the present low 
prices, and limited consumption, roe are realising little or no 

sfit on their capital. In Rai the working staff has 
— reduced at some of the pits. 

The Trade o ay rye» statistics, which have just 
been publi show that there has been a heavy falling off 
in the value of goods exported from the Mersey, and this, 
of course, implies a eogpen sa= decline in the mills, 
foundries, and workshops, w Cog thus shipped are 
manufsetured. In 1866 the value of the exports to foreign 
countries was 86,089,000/., in 1867 it was only 74,242,0001,, 
and last year it had shrunk to 68,078,000/., or nearly nine- 
teen millions sterling less than 1866. The latter half of last 
year was, however, marked by symptoms of returning 
prosperity, and this was notably so in the months of Novem- 
ber and December. 

The Trade of the Hardware and Iron Districts —There is 
but little change to notice in the condition of these trades 
this week. The advices from Birmingham are not unfavour- 
able. The manufacturers have not many orders on their 
books, but they are perhaps just a shade better engaged 
than is generally the case in the month of January. Stocks 
have not accumulated, and goods are being made to order. 
The faney trades are generally dull; but the metal rollers, 
tube makers, brassfounders, tin-plate workers, &c., are doing 
an average business only. A moderate amount is being 
done in foreign department, and the United States trade 
is very inactive. Advices from Wolverhampton say that the 
result of the quarterly meetings has been to create more con- 
fidence in the prospects of the iron trade. Pig iron is firm, 
and the late advance in prices is now easily obtained from 
buyers.. The works in South Staffordshire are still only 
partially employed. 

Another Advance in the Price of Tin.—On Monday the 
price of English tin was again advanced by the smelters 
/. perton all round; making present prices of refined 
blocks 1202. per ton; common blocks 116/. per ton; and bars 
1171. per ton. We have not had so rapid a rise in the market 
for a very long period, nor is it thought that it has yet reached 
its culminating point. 

The Welsh Iron, Tin-plate, and Coal Trades.—The hands 
at the principal iron making establishments in the district 
are now fairly employed, and from present appearances, it 
is thought that ere long something of the former activity will 
be witnessed at the rail mills. Some very good orders have 
been lately secured, and a large Russian contract has been 
distributed amongst the South Wales makers. Other orders 
are under consideration, and altogether the present prospects 
of the South Wales iron trade are exceedingly cheering. 
The total exports of iron last month amounted to 29,817 tons, 
and more than double that quantity of rails are now ready 
for shipment to New York, New Orleans, Baltimore, San 
Franciseo, &c. American advices speak favourably as. to 
spring requirements, and a large trade with the States is 
ho Hy looked for. The home trade is without much 
change. Pigs command a fair sele at full list quotations. 
Tin-plates sell readily. Steam coal proprietors are well 
placed for orders, the demand from the Mediterranean, 
Turkish, and French ports having inereased. The change 
in the weather is expected to inerease the demand for house 
coal trade, the demand of late having been very limited and 
only sufficient to keep the colliers working half time. 


large @ 





InstiTUTION oF Mecnanicat Exotyesrs.—The twenty- 
second anniversary meeting of this Institution will be held in 
the Lecture Theatre of the Midland Institute, Paradise- 
street, Birmingham, on Thursday, 28th inst. The chair will 
be taken at 4 o'clock p.m. The annual report of the Council 
will be presented to the meeting, and the election of the 
officers of the Institution for the ensuing year will take place. 
Sir William G. Armstrong is proposed by the Council as 
President. The following papers will be read and discussed: 
“On the further utilisation of the Waste Gas from Blast 
Furnaces, and the Economy of Coke due to Increased 
Capacity of Furnace,” by Mr. Charles Cochrane, of Dudley. 
(Supplementary paper.) “ Description of Guibal’s Ventilat- 
ing Fan employed at the Homer-hill Colliery, Cradley,” by 
Mr. James 8. E. Swindell, of Stourbridge. ; 





Paris Lamp-posts.—The municipal authorities of Paris 
have made immense improvements in the illumination of the 
streets, squares, and promenades of the city. The old lamp- 
posts have almost entirely disappeared, and are replaced by 
elegant iron pillars, bronzed by the electro process, with the 
exception of the courts of the Louvre and Tuileries and the 
refuges for foot passengers, which are lighted by means of 
very elegant lamps and candelabra in fine bronze. A new 
kind of -— has, just been introduced for narrow 
pavements. e post is very slender, and is set very close 
to the walls of the houses, the lamp being supported on a 
bracket mounted on the top of the post, and overhanging 
the pavement about eighteen inches. The object in view is 
the removal of obstruction from the footway without inter- 
fering with the houses. The post and bracket therefore 
stand clear of the wall by an inch or two, and the gas pipe is 
contained within the former. The light is about nine feet 
above the ground. It is intended to adopt these new lamp- 
posts for ail streets less than thirty-six feet it width.—The 
Architect. 
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SEMAPHORE AND TELEGRAPH. 
To rus Eptror ov Excrrgenine. 
Sin,—I read, with much 
sion, a notice that Pre 
complimentary banquet given recently in New York. In 
-dinner 


your short comment upon the after the 
veteran telegraphist, you have, I think, done y 
sufficient justice, and therefore it is that I take the y of 
intruding this letter upon your notice and your space. 
Professor Morse tells us that, in 1832, he first imagined his 
electro-magnetic recording telegraph. Before all 


systems which had been proposed were 


orrangee fo Os a 


ception of visual signals. Vor instance, in *, 

1808, the indications were given by the escape of : in 
Ampére’s, in 1820, by the deloctions of magnet eialiet hed, 
in the same way, in a host of other a the best 
of which was, perhaps, that of Schilling, in 1 doomed 


subsequently te become, in a somewhat modified form, the 
single and double needle systems of our talented English eon- 
structors— Mesars. Cooke and Wheatstone. 

You ask, “ When does Professor Morse suppose was the 
first magnetic-electrie (electro-magnetic ?) semaphore con- 
ceived and planned?’ It is not the electric-magnetie sema- 
phore which Professor Morse claims the invention of, and 
which was certainly in being as carly as 1820, but the electro- 
magnetic telegraph. 

The advance made by him was in rendering a receiving 
apparatus self-registering ; in other words, in the invention 
ot a recording instrument. 

Others did this, too, but later. Steinheil, developing Gauss 
and Weber's designs, produced also a recording instrument, 
the details of which were very beautifully thought out, and 
many other perfect systems of recording telegraphs — 
chemical and printing—have since then been brought for- 
ward. But the fact cannot, I think, be disputed that Pro- 
fessor Morse was the first inventor of recorders. 

lhis, if f understand rightly, is al] the distinction claimed 
by him in his after-dinner speech, which gave oecasion to 
the comments in your valuable journal. 

Verhaps the course pursued by him in so doing was caleu- 
lated to mislead as to the extent of his real assumption to 
priority. He says that he was the first inventor of electric 
* telegraphs,” because all those which existed before his were 
not electric “ telegraphs” at all, but electric “ semaphores.” 

If the word “ telegraph” means a system of writing at a 
distance, Professor Morse is perfectly right; for, in the 
earlier systems, no writing was done, at least by the instru- 
ment. Therefore, the word “telegraph” would be, strictly 
speaking, misapplied when referring to needle and acoustic 
instruments. But this word is now so generally defined to 
signify any system of a speedy transmission and a 
ot intelligible signals, that, right or wrong, it is certainly too 
late to disendow it of a definition which custom has esta- 
blished, and give it another which would involve the imme- 
diate ‘coining of a new word for indicating most of the sys- 
tems hitherto ealled—or, it may be, miscalled—“ telegraphic.” 

It may seem like a disposition to “split hairs” on the 
part of Professor Morse, to indulge himself in the conceit of 
quarrelling with the etymology of a word, when its accepta- 
tion perhaps with every spoken language on the face of the 
globe would render the task of amending it a hopeless one ; 
and particularly so in ours, in which the recognition and 
use of slang, in some form or other, by everybody, is render- 
ing us gradually indifferent to finer distinctions drawn from 
the derivations of the words we employ. 

Yet his reasoning is sound, and T perfectly agree with 
him in the distinction which he draws between electric 
‘* semaphores” and electrie “ telegraphs.” 

The title of “ inventor of the electric telegraph,” however, 
which the adoption of the amendment would undoubtedly, of 
right, entitle Professor Morse to, is one which cannot, in a 
broader sense, be given to him. The acknowledged inventor 
of the first telegraphic recording instrument must therefore 
be contented to remain an honoured and distinguished 
member amongst the workers in the common field; for 
history will not assign him any other place, whatever we 
lexi -ographers may decide as to the reform of definitions. 

You ask, “ Does not the professor know that most of the 
Morse instruments in the States, so far from recording any 
signals, are read by sound alone?” Most undoubtedly the 
professor does not know this; because, if the instruments in 
question do not record the signals, they are not Morse in- 
struments, but what are known as “ American sounders.”” 

You are perfectly correct in saying that the sorag J tele- 
graph “is not his at all.” I am quite sure that Professor 
Morse would never think of claiming it; first, because it is 
of too recent a date to touch the question at issue, and, 
secondly, because he has never displayed any desire to crown 
himself with his neighbours’ laurels. 

Your very obedient Servant, 
y Rosset Sastye. 

3, Delahay-street, S.W., January 18, 1869. 


Caxats ix Pressts.—A Canal is projected, destined to 
connect the cities of Berlin and Dresden, the object being to 
compete with the railways in the conveyance of heavy goods 
und merchandise, which, from their bulk and cheapness, 
can ill afford a high rate of freight. There is already a very 
roundabout water route between these places, and the barges 
plying upon it are chiefly laden with coals and sandstone 
from Saxony, as also in a great degree with fruit from 
Bohemia, the journey occupying an average time of three 
weeks. The canal now proposed will shorten the voyage 
to only four days; it will leave the Elbe a little below Dres- 
den, and will enter the Spree just above Berlin, being 4 
distance of about a hundred miles. The projectors depend 
for the success of their scheme mainly upon the hope that 
n their case the Government will allow steam to be used ; 
the law in Prussia forbidding the use of screw or paddle- 
wheel on all canals, on account of the destruction caused 
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contrary in direction, to action.” 
Now there can be no doubt that the action of the forces, 


W, is te the piers by the molecular resistance of 
the materia} of the rib, and that their resultant at any par- 
ticular point in the span of the rib is normal to two con- 
secutive es of its molecules, normal themselves to the 
curve of rib, which, ef course, is su to be condensed 
into what may be called its line of resistance ; the immediate 
action of the vertical forces, W, upon the piers, therefore, is 
a pressure, normal to the planes of abutment, and the re- 
action of the piers, therefore, is normal to the planes of abut- 
ment, or parallel to the tangent of the curve of the rib at 
that point. 

At the same time we know, as being deduced from the 
— of the lever, that in the case of vertical parallel 
forces symmetrically disposed on each side of the plane - 
ing through the centre of the span of the rib, the resultant 
vertical action on the abutments is equal, for each, to one- 
half the sum of the forces, W; and when the direction of 
three forces converging at one point, together with the 
intensity of one of them are given, the ascertaining of the 
intensity of the remaining two is a subject too well known 
to admit of controversy. 

This part of the question in dispute being disposed of, the 
remainder of the subject matter of my letter referred to, 
follows as a matter of natural sequence. 

I would recommend your correspondent Mr. Bellamy, a 
further study of the principles of mechanics, to which he 
appeals, and in particular the study of Dr. Rankine’s work 
on applied mechanics, paragraphs 25 to 66 and 137 to 172. 

remain, Sir, yours very truly. 

London, January 9, 1869. J. J. Brncken. 

To tue Eviror oy Exarxeerina. 

Sin,—I find in your number of Jan. 8, in a letter from Mr. 
C. J. Bellamy, some statements which are, I think, incorrect 
Your correspondent observes: “In the simple case before us 
of a weight a | at the centre, the horizontal component of 


the reaction is =: = and the vertical do. is a and pro- 
2 ce 4 

ceeds to deduce, from that, that “be will represent the re- 
action of the abutment buth in magnitude and direction.” 
Now it appears to me that the magnitude of the horizontal 
component of the thrust depends entirely on the direction of 
the thrust, and can, therefore, be of no use in determining 
the thrust. 

If the thrust pass through the point, c, the horizontal 


component will, certainly, ha > but this can only be 
3 ce 


the case when the girder is not an arch, but triangular, as in 
the case of a roof principal. 


€ 











If the depth of the arched rib, a, c, 6, be inconsiderable, so 
that the rib may be treated as linear, the direction of the 
thrust will be tangential to the curve at the point, b. 

For a parabolic rib the tangent, be, cuts ¢d at a point, e, 


such that de=2ed. Hence 
Hor. comp.= Ww : be ve putting 1=half span 
2 Bed o e=rise 
Horizontal component= — . 
4 


. . 3 ‘.7 
For a circular rib, where ris the rad. we have d e=—~ , and 
r-v 


l 


7-0 


; w - 
therefore horizontal thrust= = , and this can be 
2 v. 
; [24-02 
expressed in terms of / and », since r= ee ° 
20 


But if the arched rib be braced the thrust of the abutment 
will take some direction between the two last braces, and can 
be best found by working from the centre to the abutments, 
by means of the resolution of foreed. Apologising for the 
length of this, 

I am, Sir, your obedient Servant, 
London, January 11, 1869. L, G. B. 
Art Epvcation 1x Be.otum.—The efforts made towards 
the art education of the working men in all countries 
multiply daily. The municipal council of Brussels, aided by 
a vote of the Belgian Chamber, has reorganised its industrial 
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screw 

I was t at one of the 
H.M.S. Cadmus, when it was proved 
absence of vibration from the action 
blades, even when fitted to an excessively 
writer has seen an official letter which ex 
faction of the Lords of the Admiralty with 
trials. The official trials of the Lowe-V; 
made during last summer, on H.M.8, Fancy, at 

satisfi i boss of 


F 


propeller, 

Portsmouth, 

were even more with a the smallest 

diameter consistent with strength, showing that there is no 

advantage in point of vibration or s ing a spherical 

boss of large diameter in connexion with veo Bladen 
I am, Sir, yours y; 

Avex, CaaPutn, 
Regent’s-place, Commercial-road, E., Jan. 20, 1869. 





Tecunica, Epvucation 1x Iraty.—The first examination 
of the students of the Technical Institution of Cuneo (which 
was established in 1865) was held this autumn. Ont of 28 
students who had completed their three years’ course of 
study, and who presented themselves for examination, 26 
— 20 having obtained a diploma in agricultural and 
and surveying, 4 in telegraphy, and 2 a license as professors 
of mathematical and gyileal ecinaes, The Provincial Council 
of Cuneo has voted a sum of money to enable the two best 
students in agriculture to continue their studies abroad. 





TuHat Fettow, Pipprxe.—We have before us another 
rinted circular, emanating, as we believe, from Pidding. 
le has doubled his estimates within a few weeks. Here, i.c., 
below, is the quack’s amended pectus. There is a slight 
feat of arithmetic in the second item; the multiplication of a 
million by 10/. making a total of 20,000,0001. Pidding is a 
clever fellow; our readers will hardly believe that he has 
rinted the prospectus below, but here it is, and let old 
adies understand that he is the greatest quack out, and let 
them look out for their investments. 

20, Waleot-square, Lambeth. 

Sir,—As after next week I shall charge 5/, for each 1. 
share, you should no longer delay investing. 
A Patent is equal to such a Royal Charter as effectually 
limits Shareholders’ liability to the sum invested. 
Estimatz ov Provrts. 
As a party may propel himself on Veloci 
running on my Patent Portable Rails, at 20 
miles per hour, and carry with him several 
friends, or hundred weight of luggage, 
1,000,000 of such vehicles will be required at 
a Royalty of 101. ed annum, making in all 
1,000,000 will also be required for parties to let 
on hire, at a Royalty of 101. annum each, £20,000,000 
As thousands of miles of exist to each 
mile of Railway, and as Railways will be 
superseded by my very much more econo- 
mical mode of conveyance, it may be as- 
sumed that the Royalties on other vehicles 
will amount per annum to «+» £50,000,000 
Total annual income ... ove ote os £80,00,000 
or 40007, Annum for each 11. Share. 
From various data the results will be several fold greater 
than the above extremely low estimate. It averages loss 
than one halfpenny for each Individual, per day, for the 
conveyance of himself, and the coals and food he consumes— 
often long distances. ‘aaa as 

If a motive power is , an uired speed can be ob- 
tained, or one os do ~ Lom yp be er 

My invention will bring all waste into cultivation, 
and will vastly reduce the cost of reclaiming, , and 
cultivating lands. 
I shall divide this Patent into but 20,000 12, Shares, and 
after this week I shall charge 51. for each 11. Share. 

The more Shares p@ purchase, the sooner will this 
Patent be effectually worked. 
For the conveyance alone of Sewage from all large towns 
to the agricultural districts, and thus vastly to increase all 
pee, each 1/. Share will be worth many thousands of 
pounds. 
The motive power used will be produced by decomposing 
carbonates, by pouring on to them sulphuric acid, and thus 
— poodle cg carbonic acid tained therein. No 
urnace, tender, or other # will be required. This 
motive power has been stl ek weocee well. 

A who has invested largely estimates the value 
of each 11. Share at 100,0001. 


£10,000,000 








museum, and opened a school for the artistic education of 





to the banks by the wash of the water. 


workmen. 
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BRIDGE AT OMAHA (U. 8.) 

One of the most important works upon the Union Pacific 
Railroad —the construction of a bridge across the Missouri 
river, at Omaha, 400 miles west of Chicago—is about to be 
commenced by General G. M. Dodge, engineer of the 
Union Pacific Railway. The bridge is about 2800 ft. long, 
and is divided into eleven spans of 250 ft. each, the piers 
being cylinders of cast iron, ft. Gin. in diameter, and 
filled with concrete. The treacherous bottom of the Mi» 
souri river presents more than ordinary difficalties in o} 
taining a reliable foundation, from the great depth of the 
shifting sand, which is constantly filling up old channels 
and opening fresh ones, s0 that the section of the bed is ever 
varying. Where it is possible, the cylinders will be lowered 
on to the rock, and elsewhere to a depth of 70 ft. below low 
water, in the sand, the bases being enlarged from 8 ft. 6 in 
to 12 ft. in diameter, to spread the bearing surface, which 
will also be inereased by flat bars projecting from the foot 
of the cylinder into the surrounding sand. Foundations of 
this class have been successfully employed by the Hun. W 
J. MeAlpine, in various bridges he has constructed. The 
length of the cylinders from low water to the underside of 
the girders will be 69 ft., making a total height of the main 
columns of 139 ft. The ten piers, each with two cylinders, 
will be braced transversely, and protected up stream with 
ice breakers attached to columns 5 ft. diameter, and placed 
20 ft. in advance of the piers. The faces will be of cast-iron 
plates, meeting at an angle of 45 degrees, in front of the 
columas, to which they are braced with oak timber, the ig- 
termediate spaces being filled with rubble and concrete. 
From below low water to the highest flood levels the cylin- 
ders will be cased by plates, and the enclosed space will be 
filled in with concrete, to prevent any accumulation of ice, 
or other obstructions which may be carried down the stream, 
from getting between the cylinders, and straining them on 
the intermediate bracing 

The girders of the superstructure will be trusses mace 
wrought iron, with the exception of a cast upper chord, 


i 


The approar hes to the bridge on both shores will be ona 
eradient of 1 in 30, made in embankment on the eastern 
side to a height of 40 ft. above the ground, the remainder 

The total leneth of the 
whole, including the river crossing, will be about 34 miles. 


being a viaduct of trestle work 


Four railway companies are subscribing the funds for this 
bridge—the Union Pacitic, the Chicago and North-Western, 
t Chicago and Barlington, and the Chicago and Rock 


Island Kailroad 


STANFORD'S SESSION MAP, 1869. 


Tue Metropolitan Map for the present Session, published 


twenty-eight different schemes have been deposited in the 
Private Bill Office 
these, fifteen are for new lines, or for the acquisition of 


' 


additional powers, as in the case of the Metropolitan 
District, the Chatham and Dover, and the North London 
Railway Conjointly, the length of metropolitan lines 
amounts to 65 miles 5 furlongs, including the Brighton 
and Metropolitan scheme, 46 miles 5 furlongs long, already 
abandoned, with the Clapham and London-bridge, the Hyde 
Park and City, and Islington railways, which are all 
resigned or postponed till a more propitious Sessi 

rhe tramways, four in number, comprise 104} miles, of 
which the longest is Mr. Thomas Page's scheme, deposited 

er the title of the Tramway Company, and with its eight 
branches, 62 miles 5 furlongs in length. 

Of the nine miscellaneous disposits indicated on the 
Session Map, four are for markets in Bayswater and 
Jelgravia, one for the Courts of Justice Concentration, and 
one for the Cogeentration of the Public Offices, which pro 
poses to absorb and utilise the area bounded by Parliament 

treet and the Park, Downing-street and Great George 
t. Ifthis Bill be sanctioned the Institution of Civil 
Engineers will not long enjoy their new building. 

The Improvements of Fark-lane, the Imperial Gas Com- 
pany’s Bill, and a measure for an Improved Metropolitan 
Water Supply complete the list of propositions which will 
have to be entertained in the coming Session, unless, as will 
be probable, many of the schemes may be withdrawn be 


fore coming into committee. 


Tus Lospos, Iraties, asp Apriatic Steam Naviea- 
rios Comrasy (Limrrep).—The Master of the Rolls has 
appointed Mr. Margetson, of Bermondsey, and Mr. Ellis, of 
Lime-street, liquidators of the above named company 

Iserrreriow or Navat Ancurrects.—The Tenth An 
nual Meeting of the Institution of Naval Architects will take 
place on Thursday, Friday, and Saturday, the 18th, 19th, and 
Mth of March next, at the Hall of the Society of Arts, John 
Street, Adelphi, London; Morning meetings at 12, and 
Evening ditto at 7. Papers on the Principal of Naval Con- 
struction ; on Practical hi »building ; on Steam Navigation ; 
on the Equipment and rene Lt of Ships for Mer- 
chandise and for War, will be read at this meeting. Naval 
Architects, Shipbuilders, Naval Officers of the Royal and 
Merchant Services, and Engineers, who propose to read 
papers before the Institution, are requested to send imme- 
diate notice of the subject and title of the paper to the 
secretary ; and it is requested that the paper itself, with 
illustrative drawings, be deposited at the offices of the In- 
stitution, on or before the 14th of February next. Candidates 
for admission as members, or as associates, should send in 
their applications on or before the Ist of March next. The 
annual subscription of 2/. 2s. is payable on admission, and 
becomes due at the commencement of each succeeding year 
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GOFF’S PORTABLE 


We illustrate, above, a useful little machine designed by 
Mr. Theodore A. Goff, of San Francisco, and which has been 
recently patented by him in this country. The machine has 
been specially designed for turning the “ wrist-pins” of the 
cast-iron crossheads, commonly used on American loco 
motives, these crossheads being of a forked form, and having 
the pin, which is embraced by the end of the connecting rod, 
cast in one piece with them. A pin so placed is of course 
very inconvenient to finish by csluasy tools; but the ma 
chine we illustrate enables it to be turned as readily as if it 
were distinct from the remainder of the crosshead. Re- 
ferring to the engraving it will be seen that the machine 
consists of two light side frames connected at the top and 
bottom by bars on which the frame or head, B, traverses 
The head, B, is made in two parts, and it forms a strap em 
bracing the ring, A, which is free to revolve within it, but 
which is prevented from moving laterally in the strap, B, by 
& projecting collar, which works in a corresponding recess in 
the strap. The projecting collar just mentioned is, in fact, a 
toothed wheel which gears into the pinion, C, placed on the 
spindle, D, this spindle being provided with a crank handle 


ib hich the . » 1. The ring, A, is made ir 
ne Bin Witwer’ Otenfend, of Chaslag-conmn, chews thas | y which the machine is worke: he ring is made in 


two parts, connected by pins, and it carries a pair of tools 
placed diametrically opposite each other. On the side of the 
machine not shown in the engraving, and in a position corre 
sponding to the shaft, D, is a screwed shaft which passes 
through a nut carried by a projection from the head, B. At 
the end of the screwed shaft is a ratchet wheel, which is 
furnished with a pawl worked by an eccentric placed on the 
shaft, D, close to the crank handle. This arrangement gives 
the necessary feed or traverse of the tool across the face of 
the work. In using the machine one-half of the head, B 
together with half of the ring, A, is removed, and the 
work, being put in place, is held between the centre screws 
which pass through the side frames, as shown in the en- 
graving. The halves of the ring, A, and head, B, are then 
replaced, and the machine is ready for performing its work 

We have said that the machine was specially designed for 
turning the wrist-pins of crossheads; but there are a vast 
number of other purposes for which it may be used with ad 
vantage. Thus, for instance, the crank journals of crank 
shafts can, by its aid, be turned up without taking the shafts 
from their places, whilst the machine 1s also available for 
pipe cutting, &c. For some purposes the shape of the fram: 
would require to be modified, and, indeed, any machine 
could be fitted with two or more sets of side frames, of dif- 
ferent form, to be used as occasion might require. 


HEAT AND WORK 

Mr. C. T. Porrer, in the new edition of his work 
on the Richards indicator, speaks as follows concern- 
ing the action of steam 

When 1 1b. of water, at the temperature of 212° Fahr., 
and under the pressure of the atmosphere, passes into the 
state of steam of the same temperature, 966.6 units of heat, 
equivalent to 746,215 units of work, disappear, being con- 
verted into internal and external work. The latter is the 
work done in overcoming the resistance of the atmosphere, 
which it opposes to the expansion of the steam, and the 
amount of which we can fix exactly. The atmosphere exerts 
a pressure of 2114.641b. on a square foot. The steam ex- 
pands under this pressure to fill a space of 27.28 cubic feet. 
Consequently in expanding, it must overcome a resistance 
equal to a weight of 2114.641b. raised 27.28 ft., equal to 
57,686 foot pounds of work, and equivalent to 74.72 units of 
heat. There remain, then, 801.88 units of heat, equivalent 
to 688,529 foot pounds, all of which have been converted into 
the work of separating the atoms of the water from each 
other, to the distance which they are asunder when in the 
state of steam of this density. 

It is important that this distinction between the internal 
and the external work shall be clearly understood. The 
latter we can make available, and also by expansion we can 
utilise a portion of the former, chiefly by producing a corre- 
sponding condensation of the steam. If the steam could be 
wholly condensed by expansion, then the internal work could 
be entirely converted into external work, and so utilised, but 
a variety of natural causes conspire to confine this action, for 
apy useful purpose, within narrow limits. 





WRIST-PIN LATHE. 





BILGE EJECTOR. 

WE published, in our last number, under the title of “ The 
Safety of Steamships,” a letter from Messrs. Yarrow and 
Hedley, of the lake of Dogs, in which they mention that 
they have been in the regular habit of fitting the steam 
launches built by them with a simple form of steam jet 
pump, or ejector, for clearing out the bilge water. We now 
give below an engraving of the arrangement employed by 
the above firm, our illustration representing the ejector as 
fitted to a launch 35 ft. long with 6 ft. 6in. beam. The ar- 
rangement is, as will be seen, an exceedingly simple one. It 
consists of a steam pipe, 4 in. in bore, leading from the boiler 
to a brass casting having a branch, to which the suction 
pipe, gin internal diameter, is connected. This latter pipe 
is, at the lower end, bent at right angles and carried along 
for a short distance parallel to the keel, this portion of it being 
perforated. The delivery pipe, leading overboard, is, like the 








suction pipe, § in. in diameter, and a cock is placed between 
it and the steam jet. By closing this cock the full pressure 
of the steam becomes available for clearing the perforations 
of the pipe in the bilge, a very convenient arrangement, as, 
with the small pipes necessarily used in such craft as that of 
which we are speaking, the suction is sure to get clogged 
sooner or later. Messrs. Yarrow and Hedley have found 
this arrangement to answer admirably, and they state that 
an ejector of the size above given will keep the boat clear 
of ail water that will enter through a Ijin. hole at the 
bottom. We think that all builders of steam launches and 
yachts would do well to follow Mesers. Yarrow and Hedley’s 
example, and fit their boats with the apparatus we have de- 
scribed. 


BREECHLOADERS.—An article on the new firearms, pub- 
lished by the Journal Officiel, says:—“ The results of a 
comparative trial which took place in the School of Musketry 
at Spandau, in Prussia, amongst the breechloaders adopted 
by the different armies, were, according to the official report, 
the following :—The Prussian needle gun can fire 12 shots a 
minute, the Chassepot 11, the Snider 10, the Remington 
(Denmark) 14, the Peabody (Switzerland) 13, the Weenzi 
(Austria) 10, the Werndi (same State) 12, and the Win- 
chester repeating rifle (United States) 19. 


Sr. Catnegive’s Breakwater, Jensey.—The break- 
water constructed some years ago in St. Catherine's Bay, 
Jersey, for the purpose of a naval station, but which has re- 
mained wholly unused ever since, has just been offered by 
the Government to the island authorities, on condition that 
they will add the necessary works to convert it to a harbour. 
The offer is opportune, because the States contemplate pro- 
viding a deep-water harbour, the absence of which is specially 








inconvenient to the mail [packets, and a hindrance to pas- 
senger traffic. 
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CLIFF’S BRICK KILNS. 
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Ws illustrate, above, a new and ingenious arrangement of 


kiln for burning bricks, &c., which has been designed and 
recently patented by Mr. Williarn Dewhurst Cliff, of Wortley, 
near Leeds. Mr. Cliff’s object in designing this kiln has 
been to obtain as far as possible the action of a regenerative 
gas furnace without the aid of special regenerators, the 
masses of bricks in course of being burnt being themselves 
made to serve for the latter. The kiln represented consists 


of a single straight flue about 90 ft. long, and of the section | 


shown in Figs. 1 and 2, this flue being either built on a level, 
or, preferable, at a slight inclination. At the one end—the 


upper end if the flue is inclined—the kiln communicates with | 
a chimney ; and at both ends it is furnished with doors by 


which it can be closed. The kiln is heated by gases which 
are supplied by gas-producers, a, a, arranged on each side of 
the central part of the flue, as shown in Figs. 1 and 3. These 
gas-producers are of the same form as those used by Mr. 
Siemens, in connexion with his reg = erative furnaces; and 
they communicate with the main y of the kiln by the 
short flues, 6, which conduct the gases to the trucks, as we 
shal! explain presently. 
the kiln, and on these rails run the trucks which carry the 
goods to be burnt. These trucks are made to enter at the 


chimney end of the main flue, and to leave it at the other | 


end, and the goods are thus gradually heated as they a 


proach the centre of the length of the flue, and then guakinthy 
cooled as they approach the end at which they are with- 
drawn. The air for maintaining combustion enters at the end 
of the flue at which the goods are withdrawn, and it thus 
takes up heat from these latter, so that its temperature 
becomes highly raised before it comes in contact with the 
combustible gases at the centre of the flue. 
hand, the waste heat is absorbed from the escaping 
the fresh goods as the gases pas 
to the chimney. 
The construction of the trucks on which, as we have said, 
the goods to be burnt are placed, is shown by Figs. 2, 5, 
rhey abut closely against each other, so as to form a 
continuous train, and are connected by the lugs, f On the 
platform of each truck are a few courses of fire-brick, which 
not only serve to protect the trucks from the action of the 
flame but also contain the flues, ¢, by which the gases are 
distributed amongst the bricks; these flues communicating 


ses by 
over the latter on their way 


and 6. 


with slits in the top course of bricks, as shown in the plan, | 


Fig. 6. The flue, ¢, receives the gases from the short flues, 4, 
as will be readily understood 
The top course of bricks is made to jut out at one end, so as 
to overlap the next truck, and thus close the space between 
the trucks more perfectly. To prevent the flame from 


obtaining access to the lower part of the trucks the latter are | 


provided with side or curtain plates, which work in dovetail 
grooves, d, containing sand or other refractory material in 





Rails are laid along the bottom of | 


On the other | 


by reference to the figures. | 
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the discharging end, this movement can be effected with but 
little labour. Mr. Cliff gives 1 in 36 as a suitable inclination 
for the kiln. The main flue we should state is made of 
rather smaller section at the middle of its length than at the 
ends, so that at the former point, where the heat is greatest, 
the gases are brought into most intimate contact with the 
goods. The state of the latter can be inspected through the 
sight holes, c, which are placed at interval Altogether the 
arrangement of the kiln is an exceedingly well considered 
| one, and we have little doubt of its giving economical results 
| in practice. 
NOTES FROM THE NORTH. 
Griascow, Wednesday. 

Glasgow Pig-Iron Market,—On Wednesday last a con- 
siderable business—fully 25,000 tons—was done at prices 
which have not been exceeded for many months. Since then 
there has been a reaction in a downward direction. The 
| prices at the opening of the market yesterday were 55s, 6d. 
cash, and 55s. 9d. a month, but in the afternoon they had 
| fallen as much as 4id. per ton. To-day's quotations are 
55s. 74d. three months, and 55s. 44d one month. Gart- 
sherrie No. 1 and Coltness No. 1 are quoted respectively at 
62s. 6d. and 62s. So far as this year has already gone, Both 
the outward shipments of Scotch pig iron and the imports of 
Middlesborough pig iron into Scotland are considerably above 
the quantities mentioned for the corresponding period last 
year. 
” Proposed New Wet Dock at Berwick-on-Tweed.—In con- 
sequence of the increased foreign import trade of Berwick- 
on-Tweed, the want of sufficient accommodation for large 
vessels has been much felt of late, and the harbour commis- 
sioners, with a view to increasing the shipping accommoda- 
tion in the Tweed, have for some time had under consideration 
a proposal to form a wet dock to the north-west of the Carr 
Rock, a place admirably adapted for such a work. They 
have engaged the services of Messrs. Stevenson, engineers, 
Edinburgh, who have, made the necessary borings and sur- 
vey of the place, and have prepared a plan and specification 
of a wet dock, which were submitted to the harbour commis- 
| sioners at a meeting that was held at the harbour office this 
| day week. It is expected that the space to be oceupied by 
the proposed dock will extend to about 14 acres, and the 
estimated expense of the work is somewhere about 26,0001. 
The depth of water in the dock will be 19ft. The matter 
| was discussed at the harbour commissioners’ meeting, but no 
| decision has yet been arrived at, and the discussion will be 

d at the commissioners’ next monthly meeting. 

Opening of Steam Communication between Glasgow and 
| the West Coast of Africa.—The British and African Steam 
| Navigation Company despatched their fine new screw steamer 





if 


powder; and by this means all communication is effectually | Bonny (the first of their new line), on Monday afternoon, 


cut off between that part of the kilm which is below the 
forms of the trucks and the working part which is above 


In working the kiln the train of trucks is shifted forward 
by the Roquelle and Congo, both of 


at intervals for the length of a truck, and when, as is pre- 


ferred, the kiln is built so that it slopes downwards towards | 


at- | under the command of Captain Lowry, with a large cargo, 
| for the West Coast of Africa, vid Liverpool, where she com- 
them. | 


| pletes her loading, takes on board her , mails, 
and sails on the 26th instant. The Bonny will bé succeeded 
which were built on the 


Clyde towards the end of last year, 
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of his own, which 
steam valves and their connexions might be and 
pee ayy An animated discussion, led by Mr. Charles 
Smith, elicited much useful information. 
B Association.—As a 
isation, this association has 
t reappears, however, as a section 
Society of Glasgow, and will be known as the 
Social Economy Section. At the last i 


society the sewage question was again the subject of 

sion. The enistenes of the casesinnion fest to, and 
mootings of the Philcsophiecl Society have detely’ bed 
meetings 0! i i ety have ly had 
some effect, inasmuch as materially assisted in 
enabling the authorities to come to a decision ing the 
disposal of the sewage of this ape may conte a It is only 
of a negative character in so far as the great Bateman and 


got its quietus; at all events there is no of it ever 
becoming anything else but a scheme. Police Board 
have taken action to the extent of that 


pense. 
Chemical Section— Philosophical Society —At the meeting 
of this section on Monday nigh 
read on the subject of the great 
salte in Germany, and known as the furt deposits. 
Glasgow manufacturing chemists are deeply interested in 
the — of the Stassfurt mines, inasmuch as the manufac- 
ture of saltpetre and other potassium compounds is carried on 
very hepsi in this city. The paper was the production of 
two clever young chemists, one of whom is personally en- 
geged in the manufacture of various products from the Stass- 
urt mines. They both visited the mines last summer, and 
their paper contained an account of the most important 
features of the region—topographical, geological, and minera- 
logical. The basin in which the deposits occur covers a 
space of 120 English square miles, and contains a great 
variety of valuable minerals and in immense quantity. The 
total thickness amounts to no less than 1197 ft., rock salt 
alone reaching to 989 ft. 
State of Trade in the Iron District-—This trade is ap- 
pee undergoing a revival, in and about Glasgow, Coat- 
ridge, Airdrie, | aoe Motherwell, and Wishaw. At 
Carnbroe an additional blast furnace is being put in blast 
this weck; and in some of the malleable iron works the 
rolling mills are being put on by night as well as by day. 
Indeed, there is even some rumour that wages bid very fair 
to rise amongst puddilers, shinglers, mill-men, &«. 


RECENT PATENTS. 

Tue following specifications of completed patents are all 
dated within the year 1868; and that year should be given 
in ordering them, at the annexed prices, from the Great Sea! 
Patent Office, Chancery-lane. 

(No. 1437, 1s. 10d.) Henry Cochrane, of the Longlands, 
Middlesborough-on-Tees, patents the excellent arrangement 
of blast-furnace covers, which we illustrated on page 466 of 
our last volume. 

(No. 1139, 10d.) Francis Alton Calvert, of Manchester, 
pesente an apparatus for feeding the fine comb or burr eylin- 

ler of machines for cleaning and preparing cotton; also 
a method of lifting and stripping the comb bars; a mode of 
applying revolving combs to the fine comb or burr cylinfer, 
the application, to burring machines, of a grate having 
an intermittent oscillating motion. 

(No. 1146, 10d.) George Davies, of 1, Serle-street, 
Lincoln’s-inn, patents, as the agent of Max Baun, of Vielle 
— ne, an @ tus . = ing ores. 

t wou uire drawings to describe this apparatus ly. 

(No. 1152, 3s.) ae Dunbar, of 49, Vieapage-tesd, 
ne and Richard Peay 8 of yo ge os ta 
we ai lor ¢ an in, 
ee eS ee 
early occasion. 
ant 1153, 104.) Richard 1 Menten, jun., and David 

omson, of 3, Old-street, St. e's, nt the arrangement 
of direct-acting ping engine, which we illustrated on 
644 of our last volume. Their patent also includes a 
claim for constructing boilers with pendant water 
having inner tubes which extend to a portion of the boiler 
where the water is less mixed with steam than i 
omey over the plate in which the pendant 

xed. 


. . aA construction of pegs <> gen 
zincographie, and t ie printing machines, w 
could not describe telly. ? 3 


(No. 1166, ts.) Mare Antoine Francois Mennona, of 53, 





Rue de la Chaussée d’Antin, Paris, patents, as the agent of 
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Henry Cook, of Florence, the application to printing or 
writing telegraphic instruments of a revolving shaft, pro- 
vided with two screw threads, cut to the same pitch but m 
opposite directions, so as to communicate, by continuous 
rotation, an uninterrupted to-and-fro motion to the tracing 
Bta. 
(No. 1156, 40. 24.) Johann Maximillian Plessner, of 55, 
Rue de la Chaussées d’Antin, Paris, patents spparatus for 
obtaining motive power “ by the atmospheric re re- 
“ gulteng from a vacuum formed by the explosive action of 
“ flames on air contained in « cylinder or other capacity” | 
(No. 1160, 6s. 10d.) Charles Desnos, of 53, Chancery-lane, 
matents, as the agent of Charles Ferdinand Zores, of 29, 
Doulevart St. Martin, Paris, various methods of constructing 
the permanen: wey of railways, which we could not describe 
briefly. The ep eification includes estimates of the compara- 
tive coste of the patenter's systems and those now in use. 
(No. 1162, 6d.) Alfred Vincent Newton, of 66, Chancery- 
lane, patents, as the egent of Charlies A. Lioyd and Charlies 
A. Stewart, of San Francisco, a form of anchor somewhat re- | 
sembling Martin's. The flukes, however, are made to stand | 
at different angles, so that the one will cateh firet when the | 
anchor is one side up, and the oppomte one when the anchor 
is the other side up. We should think that the advantages 
of each an arrange ment are dou!tfal 
(No. 1164, 10d.) Emile Watteou, of Valean Works, Mid- | 
dlesborough, patents ap arrangement of nut tapping machine 
which we cannot describe here, but which we shall illustrate 





shortiy 
(No, 1167, le 2 Alexander Lyman Holley, of Harris- | 
barg. U.S., patente the method of casting steel ingots by | 


running the metal in at the bettom of the moulds, wi 


illustrated and described on page 436 of « 
(No. 1172, le VN Charles William Siemens, of 3, Great 
George-street. patents various applieations of gas furnaces to } 
puddling, and other manufacturing | 
plans in a brief | 


ur fifth volume 


smelting 


evaporat hy 
We could not do justice to these 


' 
| 
i 
| 
i 
' 
h we | 
| 
| 
| 
| 
processes j 
notice. } 
(No. 1181, 44.) Jobn James of Ebbw Vale, and Thomas | 
Jones, of Gevilon, patent methods of converting wrought 
iron unto steel, or semi-steel, by subjecting it, in a closed gas- 
tight receiver, to the actin of carbonising and nitregenising | 
gases supplied under pressure. The use of waste biast | 
furnace gases, and other waste gases containing the necessary 
elements for the conversion uf wrought iron into steel, is also 
claimed in the patent 
(No. 1187, 44.) Vietor Gallet, of Lavausseau de Benas- | 
sais, patents a m thod of manufacturing steel by « ating | 
pieces of puddle bar with a certain composition, and ther 
enclosing them in en air-tight ease and treating them as in 
The coating mentioned 





the ordinary process of cementation 
consists of several materials, includ ag no lees than six 
composition is stated by the patentee t 
as tollows »— Wood charcoal, 20 parte; soot, 12 parts ; lamp 
black, 16 parts; ivory bleck, | part; anthracite, 1 part 
graphite, | part; carbonate of lime, 35 parts; carbonate of 
potash, 5 to 20 parte; carbonate of soda, 10 parts 


formes 


f carbon. Ii » be 


eanatic 


potash, 1 part: ordinary salt, | part; sal ammoniac, | part 
olay, 14 parts; oxide of manganese, 3 part resin, 3 parte 
It is stated that the salts should be mised with water before 


the other materials are added 

N 1193, #42.) John Plew f 1, Rosedale 
road, Hounslow patents an neement 
which the “ evlinder or eylinders move upon hollow trunk 


villa, Crrove- 


f steam engine in 





pipes fitted with a pistun or pistons Mesars. Verkins some 
time ago ado pte d such an arrangement for a cam pump 
and we have no doubt a similar plan has been used in other | 


instances. Mr. Plows also patents “ constructing an engine | 
wherein a cylinder provided with a diaphragm, which acts 
as @ piston, is caused to move upon hollow trunk pipes.” | 
What the advantages of this plan may be we do not know. | 

(No. 1104, Is.) of Sydenham, and Cieorge | 
Miller, of Glasgow, patent methods of constructing railway | 
wheels so that they may turn on their axles. These plans 
would require drawings to desernbe them 

(No. 1108, Is. 44.) George Tomlinson Bousfield, of 
Loughborough Park, Brixton, patents, as the agent of Ben- 
jamin Bee, of Harwich, U.S., machinery for manufacturing 
taps and dies. This machinery could not be described 


briefly 


James Hae 


THE PATENT JOURNAL. 
Grants of Provisional Protection for Six 
onths. 


7600, Bexsamtx DAVENPORT Gooreey, Milford, Massachusetts 
Img rovements in the mode of and means for securing sok 
upon boots and shoes, part of which improvements are a 


Plicable t© other purposes.” 
47, Roeser Ramsay, Wimpole-street 
construction of knee caps for horses " 
OL ALBXASDER MELVILLE CLARA 


Improvements in the 


54. Chancery-lane An im- 






dries 





ALFRED NEVILLE Burton, 12. High-street, Reading An 
improved metailic evelet.” 

46. Watrer MacLeniay improvements in fixing the rail 
of railways and manufacturing hollow metallic keys for so 
doing, and he mle De nd mechanism for these pur 

“oe 
3650, ALLEw Raneour ( helsea An impr 


K ing’s-road 
f ular «aw benche 





ment in the construct rn 

965%. Hewa: Apuren I SEVILLE. 10. Sackville-street Im 
provements ip the mennfacture of mineral teeth, ana in the 
metbed of fixing such mineral teeth the dental piece 


3654 Wititan Beooxes, 62. Chanceryar Improvemen n 
means employed mi the manafacture of fabric in lace ma 
chinery.” 

see6, Joase Seearurn Carre..e, 37, Boulevart Ronne.Nouvelle 
Paris Improvements ir ndars. and in their application & 


des\s, seeretaries, and other articies of furniture.” 
sie ALEXANDER MELVILLE CLARK. 53, Chancery-lane, * lm- 

provements in winders for winding silk, cotton, jute, and other 

threads, twist, and fine wire, and in the mode of arranging such 

articles for the purpose of retailing the same.” 

49, Riachaap Neespuam, Dakinlield, ~lmprovements in fel 
sors and in apparatus connected therewith.” 
uw GBAY and THOMAS Beets, Sheffield 


econom 
70. Witt 


Improve- 





i preparation or compound for sizing and dressing threeds | 
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[Jam. 22, 1869. 
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mente in the manufacture of spanners and wrencbers in cas* | 
steel for engineering and all other purposes, and in the ms 
chinery and apparatus employed is each mangfacture.” 

790. Romany Norro.s veriey. “Improvements in reaping 
machines.” 

9707. Wristam Jenemsam Moepny, “ improvements in the con 
-iruetion and of ordnance.” 

oes. James Toanen and Gronet OaircnLey, Liverpool, 
and Howasp Bessy Oxton, “ An improved self-acting reck 


1905. GEORe® At Mion. jun, * in 
from machinery 
collecting of paper es cut ino sheets, and in 

tn Sours dy Mills, “ Improvements 





in tipping pile fabries, aad i apparatus to be for wash | 5. Mounts Wotrent, 5, Pligriss-ctrest, “5 


purpose. | 
2932, Jowx Heya? Jonsson, 47, Lincoin’s-inn-felda, * Improve. } 
ments in the p th t 


for t& of 





electric tale; phic denpatches.” m 
om7. Jom~ Expmrpen, 1, Essex-place, and [sac Swirn, 4 


Almorab-road, © Improvements in apparatus [@ closing casks, 
and filling and drawing off liquid therefrom.” 
40. ALexawper SruanT Banrvoros, St. James's Club, Picca- 
lilly, “ An improved pouch for tobacco and other articles used 
by smokers.” 
oot. Hewny Youatm, Molten Penmark, “Improvements in 
epparatus for elevating corn, hay and other crops on to stacks 
3. JULES ALRXANDRE ALPHONSE LayDa,“ An improved me 
chinery for engraving letters, medallions, and other ornameuts 
m stone or metal.” 
$d lewac Pre«, Silver etreet, 
ture of travelling end band begs. 
“7. James Orriaan, Wolverhampton, “A contracting lever 
. 


Improvements in the manafac- 





09. Groner Tomtineow Boverreiy. of Loughborough Park, 
* Improvements in extracting the colouring matter of madder 
root from the ligneous matter of the pliant.” 

2s. Jous Lacan, of Seacombe Forge Rivet and Bolt Works 
and James WHITTAKER, of the same place, © Improvements i 
machinery for screwiug and tapping.” 

006. Jawes HorTromEson and AncnisalLy Hrreneson, Ola “ 

A new or improved elevator.” 








7. Trowas Paepeeicn Hen ey, Pimlico, * Improved mea 
of operating upon stick or gurn lac for the extraction of ul 
ing matter or Ine dye, and tf the production of shell 

68. Joun Hesay JonNson, 47, Lincoin’s-inn-fjelde, © Lmpre 
f bes emploved in the «| 


mer n the manufacture of | 
f ! and other fbr 





s the ma 








tl. Joux Heway Jounson, 47, 
ments in certain vehicles commonly ¢ 
12. Bam SitrHsoy, Heckmondwike, Gronct® Sex10K, ’ 
io taps and 


valves. 
13, . ARTHUR BATCHELAR, 
burning 


known as‘ Vi 





and Joux Iwwas, Brighouse, ‘‘ improvements 


“ Lwprovements in kilns for 


bricks, tiles, pottery, , cement, and other similar 


articles. 
14 Writs Geones Rawsons, Birmingham, “Improvements 


16. Jows Gannett sees, 


5. ABEL CARTER, 


in converting breech-loading firearms 
end Cuaaies Ropert Enwarp 
candlesticks. 


Gures Dalston, “An improvement in ye : 
. *im- 
vements in appsratns sewing or stitching together tho 
Dumbers (7 eepirete parts of « volume in the operation of |. 


fn locks 

or fastenings for purses, end similcr 

4 Hewes Aone Deroaraan, 10, ey pte pam apron 
improvements process of refining making «tee! 
and in the w used in out said ad 


20. Samus Jossrn Peet, Leeds, “Improvements in valves or 


cocks.” 


21. Jamis McKeywy, Dublin, “ Improvements applicable to the 


shes of horses and other animals.” 


~. Josspn Mason, Hapoos Taisé, and Wuiiam Weert 


25 SAMUEL 


m Whoastau Prosser, Lancaster, * i 


27. Enwarp 


Swallow-street, “Improvements in the production of white 


lead.” 
BaTemas, Asuitre, “Improvements in paddle 
wheels.” 
vements in the puril'- 
cation and bleaching of olla, and resins, and spirits.” 

’ Writgam Voor and Jonw Voce, Salford, “ Improv 


ments in the construction of rotary fans.” 


3, Joun BaLeranys, Fernley-place, Sheffield, “A new or in 


; 
| 


nit v 
r « employed therein 
“eo, W sm Wrieres, Leed ‘Improvements in sewing 
mach 
970. CHARLES Mowestien and Ivan BANG, Paris, “ Improv 
mer the preperation of impermeable paper for manufactar 
ng se fabries or articles ” 
71. ¢ i Davins, 4, St. Ann's-square, Manchester, * In 
n separating of and other materials, and ir 
ratus therefor 
PACL GoRsaLs and Ricwargp Gomsaus, Blackburn. ~ In 
: nts im the ng collars’ of roving and slubbing frame 
ine manufacture of cotton or other fibrous mater ° 
73. H Y Heatner Bios, Wimpole-street, ~ Improvements ir 
the uction of artificial | 
7 kvcenk Ta s Not Hifk, Paris, “ Improvements in 
opparatas for st hlowing in, and exh ng air, pro- | 
ducing draft ar , 
75 loun Get ase, Marat Imr ements in the 
manafacture of gas apparatus or fittings.” 
77. CeaRies px Berere. 10. Strand Imr emente in the 
permenent way of railways and of street tramws) 
979. Wiutaw Rospeer Lake . Southampwnu-buildings, “ Im 
provements in spinning machine 
el wrt aw Roperr Lake ithampton building Im 
provements in machinery for untwisting and seperating the 
fibres of hair rones.” 
7 Arveusy Kenow WaALDEMA Opresx, 14 
] Improvements in revolving breech-loading firearms 
artridges for the same nd in de # attached to the 
earme for charging the cartridge 
Wsz Anprew Barc ay, Kilmarnock Improvements in air 
purn yp 
3083. Beaennagp SAMUELSON, Banbury Improvements in the 
manufacture ron and steel, and in the apparatus connected 


therewith 

164. DANTeEL SPiit, Paradise-terrace, Hackr Improvements 
in the production of compounds containing xyloidine.” 

5085. Georce Mites Weiss, 13, Belitha Villas, Barnsbary, “ Im 
provements in wrenches.” 

306. Henny Epwanp NewrTon 
ments in washing machines.” 
BHN7 WiLitaM EpWAgp NEWTON, 66, Chaneery-jane ‘ Improve- 

ments in revolving firearms, and in cartridges for the same, and 
for other firearms.” 
so88 ioperr Guairritnus, Rhoal sca Improvements in pro- 
pelling vessels, and im the arrangement and construction of 
and apperatus connected therewith.” 





66, Chancery-lane, “ Improve 


orew propeller 


tale 10M A Gipson, Newcastle-on- Tyne Improvements in 
buffers to be used on railways,” 

om), Joun Seeiie, Bunhill-row, “ Inyprevements in the manu 
| facture and ventilation of hats.” 


wel. CHARLOTTE SHALES, Westhourne-grove. 
im tatting sbutties, and in the mode of winding thread thereon.’ 

1. Josmua Hear, Ashtop-ander-Lyne, “A new system of gearing 
which is applicable to lathes, planing. drilling, shaping, and 
screwing machines, and also applicable in all cases where an 
extra purchase r concentration of mechanical power is re- 
quired.” 

2. Tuomas StreLeTos, Over Darwen, “Improvements in 
machinery or apparatus used for the preparation of yarn, and in 
the manufacture thereof into textile fabrics.” 

SAMUEL Lyons, Wilson-street, Finsbury, “The mode of pro- 
ducing and employing devices and des gns upon textile fabrics 
for certain articles of dress,” 

4 Wtiamw Matrrev Wriams, Sheffield 


‘Improvements in 


fettling or lining puddiing furnaces used in the manofacture of | 209 


iron and eteei 

Geoaer Surra, 141, Strand 

ipping horses and sheep, also 
reaping sager cane, for cutting down tree 
for otber similar purposes.” 

6. Tomas GReeN, Smithfield Ironworks, Leeds, “ Improvements 
in steam and other boilers.” 

PHOMAS GREEN, Smithfield lronworks. Leeds, WiLiiam Bur- 
hows, Leeds, and Reveuyx Tunwer, Leeds, “ Improvements in 
bushing the bung holes of casks and other vessels.” 

8 BensamMin Grornen Gronee, Matton-garden, “ Improvements 
in the manufacture of show cards, almanacks, book covers, and 
other ornamenta! surfaces.” 

9% Francis Perry, Fenchurch-street, “An improved process for 
preservime animal and vegetable substances from deeay, and 
also for preserving fermented liquors.” 

10. Micuast Henry, 6%, Fleet-street, “Improvements in 
machinery or apparatus fer combing fibrous materials.” 


[Improvements in machinery for 
applicable to reaping grain 
cutting cloth, and 


“ Improvements | 155 


| 


} 


i 
} 








proved ratus Gor inhaling 7 medicated air, or gase> 
1. Jou~ Nesey Jonnson, 47, 2aln’s-inn-fields, © Lmprov 
ments in sewing hi pplicable to other machines work««| 


by foot power.” 
Georek Surra, Manchester, “ Lo provements in furnaces for 

the consumption of smoke.” 
Wriuam Dawes, Kingston-grove, Leeds, * Improvements in 

steam engines.” 

“4. SaMvEL RemrweTox, Mion, New York, “Improvements in 
breech-loading fire-arms.” 

Ss, JOHN STEVENS, Ore New Jersey, US. “An improved 
machine for plaiting, tucking, or folding, and dividing linen 
and other textile fabrics.” 


10, JOWN SACHEVERELL Gispoent, Liverpool, “ lmprovement-« 
" 5 cote be 





in = 
11. Epwix Rowerxs, Stibbington . street, Somers -town, ~Im- 
provements in the manufecture of decorative and perforated or 
tubular casts, slabs, blocks, or other forme, and in the applica- 
tion thereof to the construction of buildings and other pur- 
Oren 
ey Koxnav WALTER, Wicklow, *lwprovements in the manufac- 
ture of sulphuric acid ~ 


1%. Atraep Tyter, Mark-lane, “ Improvements in artick 
known as t bons or coasacks.” 

4. William Prppina, 20, Walcot-aquere, “ Improvements in the 
mie (or methods of treating plants. shrubs, and vegetabi« 
productions, for the purpose of extracting, collecting, and t 


ential cil yielded b 





ing the aroma end volatile matter of ¢ 


Patents on which the Stamp Duty of £50 has 
been Paid, and Dates of their Production for 
Certificate. 

108, James Mvuapocn Narign, York-road, Lambeth, “ Improve- 
ments in weighing machines, and in apparatus for reducing 
to weight, part of which improvements are applicable for feed 
ing blanks to coining presses and to other machines,”— Dated 
12th January, 1466 

168. GeoaGe Spencer, 6, Cannon-street West, ~ Lmprovements in 
vuleanised india-rubber springs for use in railway and other 
engines, carriages, and trucks, and for other purposes.”— Dated 
18th January, 1866 

186. GEoRGe TOMLINSON Bovusrtetp, Loughborough Park, Brix 
ton, “ Improvements in machines for greiring in imitation of 
wood and marble.”— Dated 20th January, 1966. 

202, Wiitsam Jerraims, West Bromwich, “Improvements in 
paddling farnaces and heating furnaces. and other reveberatory 
furnaces used in the manufacture of iron and «teel,”— Dated 
22nd January, 1566. 

210, JouN STRINGER, 
Halifax, “ Improvements in 
January, 1866 

138. Don Francisco Lecoce, Montevideo, South America, “ Im- 
provements in the means or method of preserving im a fresh 
condition animal and vegetable substances. and in the apparatus 
to be employed therein.”— Dated 15th January, 1866, 

140, Cant Hervetce Rorcknex, Hurstbourne Paper Mill, “ Im- 
proved machinery or apparatus for the manufacture of paper 
pulp.”— Dated 15th January, 1866 

148, kicHARD CubRery, Epwin Oross_ey, and Witisam Bower, 
Halifax, “ Improvements in the construction of steam boilers, 
which improvements are also applicable to the construction of 
other vessels of a like character,”~Dated 16th January, 1566. 

Curistorntr Joun Crowpace, Potter House, Kimbles- 
worth, and JoHN Frey, of Framweligate Colliery, “ Improve- 
ments in mechinery or apparatus for manufacturing and asing 
firebricks, which machinery or apparatus is also applicable to 
the manufacture and pressing of common clay and other 
bricks,”— Dated 17th Janvary, 1566 

169, Witttam Hiepext, Manchester, “Improvements in the 
combination of chemical matters, and mechanical apparatus 
applied therewith, for the prevention or cure of sand 
other diseases to which human beings and animals are subject.” 
—Dated 18th January, 1966. 

172, WILLIAM SUMNER, Manchester, “ Improvements in machinery 
and apparatus employed in casting metal tubes and other 
articles.”— Dated 19th January, 1866. 

Gronce BALDWIN Woopkurr, Cheapside, “ Improvements 
im the construction of sewing machines.”—Dated 22nd January. 
is66, ‘ 
226, JAMES HOWARD and Envwarp Tenney Boverrenp, Bedford. 

Improvements in the construction of steam boilers.”— Dated 
2rd January, 1966. 


Patent on which the Stamp Duty of £100 has 
been Paid, and Date of its Produ 
iene ction for 

140, WALTER SANDELL Marrry, Birmingham, “A new or im- 
proved lock.”—Dated 20th January, 1862. 


Kidderminster, and George Bircn, 
printing yarns.” — Dated 22nd 








Mrtroporis Roaps.—The commissioners of the metropolis 
roads are about to contract for watering the turnpike roads 
north of the Thames, as well as for the sale of road sand. 
Tenders up to February 2nd. 











Jan. 29, 1869.] 








THE CHIEF CONSTRUCTOR OF THE NAVY 
ON THE STRENGTH OF SHIPS. 

Own Friday last (22nd inst.) Mr. Reed delivered the third 
lecture of his course at the al School of Naval Archi- 
tecture, taking up the subject of the longitudinal strains 
experienced by ships floating among waves, which he had 
briefly referred to at the conclusion of the preceding 
lecture. Having on that occasion illustrated the increased 
strains which result from the vertical motion of a ship and 
the waves she happens to be among, the lecturer commenced 
his third lecture by showing how a still further, and, in 
many cases, mach greater increase of strain results from 
the fact that the wave supports are constantly changing. 
In this connexion also a quantitative character was given 
to his remarks by means of examples calculated for actual 
ships when among waves of known dimensions. The most 
severe strains experienced by a ship afloat are un- 
doubtedly those brought upon her when supported 
at the middle on a single wave crest, or when resting 
in a wave hollow with her bow and stern deeply im- 
mersed in two adjacent wave slopes. Mr. Reed took 
these as the two extreme cases, and exemplified the 
straining actions incidental to them, by supposing the 
Minotaur thus supported by waves approximating 
to the dimensions of Dr. Scoresby’s Atlantic storm 
wave. In the calculations of these bending strains, 
as the lecturer pointed out, statical considerations 
only were taken into account, the effect of the dy- 
namical strains (or strains due to the motion of the 
ship and the waves) being much greater but much 
less capable of expression by figures; so that the 
actual strains experienced by a ship pitching and 
tossing among waves are much more severe than 
those resulting from these merely statical strains. 
Having clearly stated these facts Mr. Reed put 
forward the results of the calculations for the 
Minotaur, as indications of the increased strains, 
rather than as actual measures of the increase. Still, 
the cases chosen by him were very interesting, as they 
showed that on a wave crest the maximum hogging 
strains experienced by the Minotaur were more than 
twice as great as those incidental to floating in still 
water ; and that in a wave hollow the midship section 
has to resist sagging strains of about equal intensity 
to the hogging strains in still water. Adding to this 
the consideration that motion exaggerates the strains, 
the lecturer conveyed to the minds of his audience a 
better appreciation of the vastly different conditions 
to which a ship is subjected when at sea and when 
in still water, than could possibly be obtained with- 
out a quantitative statement. We should add that 
diagrams giving graphical representations of the re- 
sults of the calculations were exhibited, and afforded 
a ready means of comparing the changes of strain in 
various positions. 


In close connexion with this branch of the subject stands | benefit from his perseverance, 
the important question of the alternation of strains in a | opposition seemed successfully 
ship at sea, On this point Mr. Reed dwelt briefly, show- | 


ing that the rapidity of the changes which take place both 


in the character and intensity of the bending strains have | 
| shields shall be forgotten. 


a very ditressing effect on the strength of the structure. 
In order to illustrate this he took the case of the Minotaur, 
previously referred to, and showed that in waves of the 
dimensions assumed the ship might pass from the wave 


crest to the wave hollow in six seconds, and that her mid- | 


ship section might in the same interval have to resist 
bending strains varying from a hogging moment of 
100,000 foot tons to a sagging moment of 44,000 foot tons. 
These figures, it was remarked, were obtained from merely 
statical considerations, but still served as indications, 
although only rough ones, of the point under discussion. 
Next the lecturer passed to the consideration of the effect 
on longitudinal bending strains produced by pitching and 
‘scending, illustrating and enforcing the important bearing 
which the form of the transverse sections at the bow have 
upon this effect. We ca..aot go at length into the discussion of 
this subject as Mr. Reed did, but must content ourselves with 
the statement that the merits of the V and U forms of section 
were very fairly compared, and that the improvement in 


behaviour due to the adoption of the U-shaped section was 


established by quotations from reports and other papers. 
Among these we may mention the reports on the Indian 


troop ships and a paper by Dr. Woolley on ‘‘ The bows | 
of the Helicon and Salamis,” published in the “Tran- 


sactions” of the Institution of Naval Architects. 


Our limited space compels us to be very brief in our | 
notice of the remaining part of the lecture in which the | 
exceptional strains caused by special modes of suspension | 
were considered. Mr. Fairbairn has called attention to | 
these strains again and again, and has urged the adoption | 
of scantlings such as would make a ship strong enough to 
stand the strains caused by being supported by rocks at the 
bow and stern, or at the middle only. Mr. Reed referred to 
these extreme positions, and gave examples of ships which 
have been so situated. In addition he called attention to 
the strains incidental to launching, and gave some interest- 
ing figures respecting the amount of “ breakage” in wooden 
ships ; after which he referred to the cases of stoppage on 
the launching ways which sometimes occur, illustrating 
them by the examples of the wood line-of-battle ship 
Cesar, which stuck fast at Pembroke Yard in 1853, and 
the ironclad frigate Northumberland, which was similarly 
circumstanced at Millwall in 1866. This division of the 








LATE MR. JAMES CHALMERS. 
Tue portrait of the late Mr. James Chalmers, which we 
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and just as his fight with 
terminating ; but the result 
whether his name be as- 
sociated with it or not, his system of armoured defences 
will live long after the costly Gibraltar and Plymouth 
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New Tris Mives tn S1am.—Another tin district is about 
to be opened at the Isthmus of Kra. The immense value of 
at Junk, Ceylon, or Phuket, eu: 
soe the active developtaent of the Kis ml 
merchant to the active development o! mines, 
and as tin ompened to abound along the whole range of 

peninsula, there are many who be- 
e is to have the government of the 
district to enable him to carry out his designs. 
Kra is the southern boundary between British Burmah and 
Siam, and it would not be » l 
mately to flourish better on the Bri 


4 
Hee 
¥ 
: 
= 


ji 
rf 


i 
iD 
Ly 


¥ 
? 
5 


} 


4 


f 

i 
8.48 
RE 
ify 


F 


fr 
: 


3 


+ 


; 


mountains of the Mala 
lieve in his success. 


R 
2 


| 


: 
i 
i 
F 


Z 
¥ 
c 
i 
: 


| 


% 
ag 
i 


az 
eé 


rsfe 


were the trade ulti- 
ish side of the river. 


a 


F 


pH 








2g 


re 


. 


= 
Pt 
spe 

= 


i 


Empioymest ov Cotton Waste as Masvurg.—M. Du- | 
pont-Poulet, a French cotton spinner, has for the last ten | 
ears used his cotton waste for 
e mixes it carefully with stable manure, 
as he says, the burning and the chills which man 
often causes. M. Dupont-Poulet’s example has been 
by his neighbours, some of whom have gone 
| one of them had the idea of using cotton in 
| asparagus, that is to say, he 
in. thick, over one of his aspa 
| that the snow when falling upon it dis 
| he was able, without any other covering but 
gather fine, tender, well-flavoured asparagus in 


- 
g 
in 
F 
SaFe 


— 
— 


‘I 


seed beds and early crops. | 
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Parser Maxixe 1s Metpovnns.—Since i 
Mr. Ramsden’s paper mill in 
manufacture has gone on continuously, no 
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new industry is that several native earths ha 
found of value as colouring matters. 
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intermediate rows of columns. The enlarged platform at the 
river end of the pier wae 33ft. Gin. by 16 ft. and was-sup- 
ported by short wrought iron girders, resting upon a cluster 
of) twenty vertical and tiurteen raking cast iron columns, 
1% in. external diameter, the metal being jin. thick. The 
serew piles were 2 ft. 6 in. in diameter, had e pitch of 
7 in. Frey pased through variable of from 5 ft. to 
* ft. of sand and gravel to the surface of roek underneath. 
The width of the pier from centre to centre of the outside 
girders was 21 ft.4in.; the centre dividing the plat- 
furm inte two footways, each 10 ft. in the clear, the girders 
forming the parapeta. ; 

The bridge connecting the pier and stage was 160 ft. in 
length; the two girders were 11 ft. apart from centre to 
centre, leaving a Pm footway of 10ft.3in. The apper end 
of the bridge hed a similar motion to, and the lower end 
was hung by ehains from a wrought-iron cradle on the same 
principle on, that at New Ferry. 

The floating stage was 200 ft. in length by 30 ft. in 
breadth, aed consisted of a sericea of twelve pontoons, con- 
nected by three lines of lattice girders and two lines of box 
keelsons, The end pontoons were pointed so a5 to act as 
eutwaters, and were each 79 ft. by U8 ft; the ten intermediate 
pontoons were 20 ft. by 11 ft. 6in., and the depth of all th 
pontoons were 6ft, Jin. The stage was finished in the 
usual manner, and was provided with all necessary fittings 

The dimensions of the various parts were given in detail, 
fad in conclusion it waa stated, that the total cost of the 

- stage, and subsidiary works had amounted to 
23, 9067. 
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THE PRIVATE BI L OFFICE. 
Meests Paene and Patonave are still at 
examining the private tills deposited last November, and 
passing them «on £' commitiee, or in some few cases re 
jecting them on the gro of non-compliance with stand 
ing orders. The moet ate bills have already been 
abandoned or postpeted, and the Examiners are wading 
through a number of minor schemes which wiil probably 


work 


run threngh committee almost as rapidly as they are now | 


passing their preliminaryexamivation. .Of this class are 
the numerous provincial Ges and Water aud Sewerage 
Bille, and the additional powers. sought by different ¢xist 
ing companies 

The following railway bills hove been passed by th 
Examiners ;—The Sidd Railway Company, the Wainfleet 
and Firsby Roeilway, the. Bristol and North Somerset 
Railway, the Devon and Cornwall, and the Great Western 


Railway. ‘The Great Eastern, Dublin and Drogheda, 


North-Eastern, Whitland and Taff Vale, the Watlington | 


avd Princes Risborengh, the Furness, the London and 
South-Western. 

The Watton and Swaffham Railway, the Southend and 
Sho- buryness line, the Glasgow City Union Railway, and 
the Athenry and Tuam, the Lancashire and Yorkshire 
Railways, the additional powers of the Midland Railway, 
the Midland, London, and North-Western, and the London 
aod North-Western lines are all in accordance with stand- 
ing orders, 

The bills fer additional powers of the Manchester, Shef 
field, and Lincolushire Railway, the joint lines’ bill of that 
line, and the Midland Company, the Manchester and Stock - 


BRIDGE AT DUBUQUE, IOWA, U.S, 

Axoruxe of the important bridges in connexion with the 
Union Pacific Railroad has just been completed. It crosses 
the Mississippi at Dubuque, about 200 miles from Chicago, 
in the State of lowa, at the extreme north-west corner of 
lilinois, which is bounded by the eastern bank of the river, 
and will establish an unbroken communication between the 
Union Pacific Railway and the lines running te Chicago 
and the eastern cities. 

The eastern approach to the bridge is through a tunnel 
835 ft. long, 22 f(t. high, and 18 ft. wide ; on the west side 
the approach is on a timber viaduct $200 ff. in length. 

The bridge was designetl by Mr. J. H. Linville, president 
of the Keystone Bridge Company, of Pittsburgh. Its 
Sh length is 1760 ft., divided into seven spans, two of 
' 








250 ft., four of 225 ft, and one swing span 360 ft. long, 
resting ona centre pier 20 ft. wide, and leaving two clear 
openings of 160 ft. each. The longest truss is 28 ft. in 
| depth, and the clear width of roadway between the girders 
lis 16ft. The piers are of stone, founded upon timber piles, 
driven toan average depth of 27 ft. Gin.; these are cut 
off at 13 ft. below low water. The clear headway above 
low water is 31 ft. 6in., and 10 ft. above the highest known 
flood, the range of level being 21 ff. Cin, 

On December 29th the ¥arious spans were tested, previous 
to opening the bridg® for traffic, by fye locomotives and 
tenders filled with fasihand water, making a total weight of 
1246 tons. This tram. was run te and fro over the whole 
length of the bridgepand was allowed to rest upen the single 
| spans of 250 ft., briskin a weizht apo the girders of 1 ton 
jper foot. With this Toad the greateit deflexion in the 
| middle of the span wae 1#$ of an inel the girders resum- 

ing their normal position within J, ef an inet on the re- 


moval of the train, : 
b from the end to 
] 





















One half of the draw 
the pivot, was leaded} Lk a which it 
perm of Lin. 


deflected 3 of an inch? rma 
| The 225 ft. span weed up to a @ationary load 
jof Il ton a foot, with a dé on of 11} Of fn inch, and a 
permanent set of ~ im. k : : 
The Dubuque bridge Was erected by” & company inde- 

pendent of the railway for whose traffic’ it is built; the 
| ironwork was made and placed by the Keystone Bridge 
| Company, in Pittsburgh, in less than eight months. ‘The 
| weight of iron employed is 1285 tons, or about .73 tons per 


| lineal foot. 


THE PALMER SHELL. 
| A series of trials with anew shell, designed by Mr. 
| Palmer, have recently been commenced at Shoeburyness. 
The shell is formed with a solid head and a base plate, the 
intermediate body being built up of a series of rings with 
| serrated edges, which fit close ly one upon the other, and 
| together form a short cylinder; a through bolt, tapped at 
leach end, passes through the solid head and the body of the 
shell, and is bolted to the base, holding the whole together. 
At the upper end, channels are cut in this bolt, to receive 
| the fuze and communicate the fire to the bursting charge. 
| The upper end of the through bolt is not flush with the 


port Railway, the Wrexham, Mold, and Connah's Quay point of the shell, but is recessed sufficiently to allow of the 
Railway, the Hounslow and Metropolitan, the Bristol | introduction of the fuze, which therefore abuts upon the top 
Harbour Railway, and the Festiniog Railway have all | of the bolt, and cannot be driven into the shell at the 
complied with standing orders. The London, Chatham, | moment of impact, as happens at present in the service 


and Dover Railway, the Metropolitan Southern District, 


shells, Two forms of shells were supplied by Mr. Palmer 


and the Ellesmere and Glyn Valley line have also been | for the first trials at Shoeburyness, the one having a conical, 


passed, 


the other a hemispherical head. 


The bursting charge was 


The bill for the Eastern Metropolitan Railway, deposited | introduced through a hole in the bottom plate, which was 


by Mr. W. ¥. Bruff, has been abandoned. 


It was proposed | afterwards closed with a gun-metal plug; the shells were 


that it should commence by an exchange station on the | fired from a 64-pounder rifled muzzle-loading gun, with the 


Tower-hill Extension of the Metropolitan Railway, and | service charge of 8 Ib. 


follow the course of the Whitechapel and Mile-end-roads 
for the whole of ite length—2 miles 7 furlongs. 
The following gas and waterworks have passed the 


Examiners 
Thames and Weybridge Gasworks, the Bridgend Gas and 


The body of the first shell fired was built up of nine double 
rings, each double ring being cast to break into 32 pieces, 
or 288 pieces in all; the second and third had each 10 

le rings, made to break into a total of 400 pieces. The 


The Harrogate Waterworks, the Walton-onr- | doub &8, 
| first trial terminated after three rounds had been fired, in 


Waterworks (Glamorganshire), the Consett Waterworks, | each of which the shell failed to burst at the moment of 


the Oxford Gaslight and Coke Company, the Nottingham | 
| For the present the experiments are postfoned, at the re- 


Gesworks, the Windermere District Waterworks, the 


impact, in consequence of the fuze not being adapted to it. 


Hodderstield Waterworks, the Darwet Waterworks, and quest of the inventor. 


the Cleckheaton Gasworks. 

he bill deposited by the Brighton and Hove General 
Gas Company was not in accordance with the standing 
orders, and the Oldham Waterworks Bill was not passed 
from a similar cause, 

The Metropolitan Tramways and the Metropolitan Street 
Tramways Biils have come before the Examiners and passed. 

Of the miscellaneous schemes the following have complied 
with the standing orders:—The Park-lane Improvements 
Scheme, the Kew and other Bridges, tbe Holborn Valley 
Improvements, the City Subways, the Stockton-on-Tees 


Extension, the Grimsby Corporation, the Dukinfield and | 


Denton Locel Beard of Health, Cricksea Bridge, the 
Newport Harbour Commissioners’ Bill, and the Severn 
Navigation Coarpagy 

The Birkenhe«! aod Liverpool Railways will come before 
the cov-id: ration of the Comumis-jovers on Monday next. 


Sr. Karnencns's Docks —The sharrholders have autho- 
riserl the directors te purchase 32 ecres of land at North 
W oulwieh, with a view to future extensions. The whole ex- 
penditure of the company on capital account stands at 
5,510,0384., new paying 24 per cent. 
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GERMAN STEEL. 

To rae Eprror or Exerseerine. 

| Siz,—We eall upon you to retract your offensive article 
(copied from a Birmingham circular) about the imitation of 
Swedish trade marks by German manufacturers. 

The tub and faggot steel in question has for some cen- 
| turies been made at the different small steel forges belonging 
to the Heintzmann family, on the Lenne ; we believe that the 
| trade to the East is indireetly, almost entirely, in our hands, 
and we leave to Eastern consumers the decision of relative 
merit, without permitting outsiders to cast at a fair reputa- 
| tien the mud which im the end will stick to their hands. 
| We are, Sir, yours truly, 

HeixTaMans ayp Rocuvssny. 
London, January 18, 1869. 


Ifthe offensiveness of the paragraph referred to consists 
in its truth, it is probable that it may have been offensive ; 
otherwise we really do not see what our correspondents have 
to complain about. They were not mentioned by name; 
and if they had not written the above letter, we should have 
been unaware that they were the firm to whom the state- 
ment (the truth of which they sdmit) applied.—Ep. E: 




















} human system. 





Tux relation which the skill of the civil engineer bears to 
the sanitary condition of the , deserves the eonsidera- 
tion of those who are and who will be entrusted with the con- 


In the address of Dr. Cheltenham, to the 
“ Health yy of the National Association for the 
promotion of Social Science,” will be found not only the re- 
sult of important ions upon the influence of those 


lei hieh, according to the philosophy of the 
elements, w to i ancients, 
were Donumabchaibtadaanumeliesbenieonasanciiquant 
but also a number of ical suggestions, which deserve the 
best consideration of the legislature, coming, as they do, from 
one so favourably known in connexion with the grave subject 
of state medicine. 

Dr. Rumsey first, very naturally, treats of air, referring to 
the labours of Dr. Angus Smith and Mr. Rendle. It is 
pretty generally known that the generation of an excess of 
carbonic acid becomes the fertile source of mischief where 
human beings most do congregate; but the extent of the 
evil is not yet seareely realised, the various elements which 
contribute to the development, sustentation, and renovation 
of the human organism are contained in the blood; but the 
blood is itself dependent on the air inspired and the food 
eaten. It has been computed that not less than siz hundred 
millions of air cella are provided for the purifieation of the 
blood of each individual, and that by means of the circulation 
every particle of blood in the body is submitted to the purify- 
ing action of the air in 24 minutes, aceording to some physi- 
ologists, while, according to others, the time is limited to 
a a minute. 

yhichever computation be adopted, it is very certain that 
where the natural conditions of the atmosphere are neglected 
the blood beeomes vitiated, and health deteriorated with great 
rapidity. Where the air is free to circulate there are found 
36 parts of carbonie acid gas in 100,000. In towns of any 
magnitude 40 parts, and in ill-ventilated rooms and work- 
shops from 100 to 700 parts. But this is not all: where 
human beings are crowded together the air becomes quickly 
loaded with organic matter of inconceivably minute forms, a 
fact confirmed by the recent conclusive ex erimente made, by 
order of the War Office, by Professor de Chaumont, M.D., of 
Netley Hospital, in the prisons and barracks of London 
According to M. Lemaire (Comptes Rendues, October 14, 
1867) skin dirt is composed of perspiration, oily matter, and 
dust. When allowed to accumulate it is found to contain 
myriads of microscopic beings, vegetable and animal (Bacteria 
and Vibrios), which convey specilic germs of disease to the 
If to these organic particles there be added, 
says Dr. Rumsey, “ the pulmonary exhalations of phthisical 
and serofulous persons, charged with elements of disease, 
believed by many to be contagious, we may obtain some clue 
to a source of atmospheric vitiation in dense populations, of 
which there is not the faintest popular notion.” 

It is in vain that our architects exercise their skill in de- 
vising modes of ventilation in our houses ; for not only is the 
motion of the air in towns impeded by the proximity and 
height of buildings, but the great purifying element 
(oxygen) being exhausted it eannot be restored by motion 
only. The necessity, then, for the introduction of a supply of 
pure air becomes as obvious as that of pure water, to which 
the public is at length roused; and here, we submit, is a 
problaih, the solution of which may well occupy the attention 
and the skill of our most accomplished civil engineers ; while 
in the valuable discovery of Cavallo of the power whieh air, 
subjected to the electrie current (ozone), exercises on organic 
matter “ by resolving organisms into primitive and innocuous 
forms,” we have anether question of quite as great im- 
portance for our ehemists. 

After a consideration of the various modes of utilising 
sewage, and calling attention to the marvellous properties of 
aluminous soils in “ arresting, fixing, and assimilating the 
nitrogenous and ammoniacal constituents of dead animal 
matter,” Dr. Rumsey concludes with some important sug- 
gestions as to the constitution and composition of local 
bodies; pointing out the anomalous state of the sanitary 
laws, cod ¢ he painful position in which local authorities have 
been placed by hasty and imperfect legislation, the want of 
comprehensive measures, and of a competent supervision. 





Lasour tN lros-Maxrenc.—The average price of pud- 
dling a ton of iron in the United States is given officially as 
$4 37ic. gold; in England, $2 37}c.; Belgium, $1 20c.; or, 
say, 18s. 4a. Qs. 11d., and Ss. respectively. We think the 
very low Belgian quotation very doubtful, while that of 
England appears too high, unless, of course, the cost of coal 
is included, which is not presumed to be the case. 





Gatvasistne Worxs.—The Wolverhampton Corrugated 
Iron Company have‘ adopted a a for getting rid of the 
offensive fumes of their zinc baths. The top of the bath in 
which the process goes on is surrounded by an open flue, 
which forms a projecting lip, and from this run one or more 
pipes, which communicate by a powerful fan worked by a 
steam engine. From the fan @ flue extends to a fur- 
nace, which in this case is used for annealing the sheets or 
articles galvanised. The fan, by exhausting the air from the 
pipés which extend to it from the bath, causes a strong 
downward current of air to sweep over the surface of the 
metal, which draws the vapour into the fine, down the pipes, 
and from the fan to the furnace, where it is entirely con- 
sumed. The change im the workshop when the process was 
applied 'was remarkable. The process is applicable to any 
yeasel containing a solution which gives off offensive ex- 
balations. 
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RAILWAY INCLINE AT MADISON, U8. 
Ow the Jeffersonville, ison, Indianopolis Rai 
way, not far from the city of Madison, Indiana, there is an 
inclined plane, the method of working which by locomotive 
Wer some features of interest. e city of 
Madison is situated by the side of the river Ohio, the rail- 
way = being immediately on the bank of that river not 
much above ligh-water mark. The line, after leaving Madi- 
son, follows the course of the river westward for about half a 
mile, and then curves to the north, to the foot of the inclined 
lane. This incline, whiel-is perfectly straight, is rather 
ess than 14 miles in length, it rises altogether 394 ft., 
the inclination being at the rate of 320 ft. per mile, or 1 in 
163. Formerly the traffic over this gradient was worked by 
the aid of light cars drawn by horses, but for many years 
past locomotives have been employed. One of the first en- 
gines used was the “ General Whitcomb,” an engine havin 
cylinders 15in. in diameter, with 18 in. stroke, and carriec 
on three pairs of coupled wheels 3 ft. 6 in. in diameter. The 
weight of the engine was 26 tons, and it was provided with 
a tender weighing, with wood and water, 16 tons. The 
tractive force of this engine would be 
16x 18_ 22518. 
42 42 
for each pound of effective pressure per square inch of piston, 
while on the incline of 1 in 164 the weight available for adhe- 


sion would be, 
) —54,710 Ib. 


(26 x 2240) — ( 

The maximum load which the above engine was capable of 
taking up the incline consisted of three cars loaded with iron, 
the gross weight of the three being 75,900 Ib., or, say, 33} tons, 
making the total weight of the engine, tender, and train 
On an incline of i in 164, the resistance due to 
gravity amounts to 135.75 Ib. per ton, and, taking the fric- 
tional resistances of the engine at 18 Ib. per ton, and that of 

cars at 10 Tb. per ton, there would, under the above cir- 
cumstances, be the following resistances to be evercome by 
the engine in taking up the load. 5 


96.43 Ib. 


26 x 2240 


“Tes 


754 tons. 


Resistance due to gravity, 754 tons at 135.75 Ib. Ib. 
per ton ... ene pee nee 10,249 
Friction of engine at 18 Ib. per ton 468 
of tender and cars at 10 1b 195 





Total ... rm 11,212 

This resistance would require a mean effective pressure of 
per square inch on the pistons to overcome it, and it 
amounts, as will be seen, to rather more than one-fifth of the 
weight available for adhesion when the engine was on the 
incline. 

Abou 
' 


ne 


b1i0¢ 1D 


t the year 1852 some engines for working the Madison 
were built by Messrs. Baldwin, of Philadk Iphia, ac- 
ig to the plans patented by Mr. A. Cathcart ; and these 
engines were regularly employed for working the traffic 
until July last. They were tender engines 
pairs of ¢ upl d wheels, and each, ix 





carried on four 


addition to a pair of 


inclined cylinders, was provided with pair of vertical 
cylinders which drove a toothed wheel gearing into a rack 
laid between the rails. Each engine was also provided with 
a small horizontal cylinder placed on the top of the boiler, 


the piston working in this cylinder being connected to the 
r wheel just mentioned, so that it uld raise the latter 

f gear with the rack when required. The pressure of 
team on the other side of this piston also served to keep 
wheel m gear with the rack whilst it also yielded to the 
ialities of the road. In one engine of this class. the 

‘ John Bright,” the inclined cylinders were 16 in. in diameter, 
ith 20 in, stroke, and the four pairs of coupled wheels on 
which the engine was carried were 3 ft. 7 in. in diameter. 
The vertical cy linde rs, on the other hand, were 15in. in 
diameter, with a stroke of 18in., and their pistons drove a 
shaft carrying a pinion with 13 teeth, which geared into the 
main rack wheel, the latter having 24 teeth. The pitch of 
the teeth of the rack was 44in. Of course in this arrange- 
, 
ty 


t< 





the s 


the main or rack wheel merely acts as a carrier be- 
n the pinion and the rack, and the 
ward by the engine at each revolution « 
the 
I 


en 
f the shaft driven by 
vertical cylinders was just the same as if the rack had 
n red into by the pinion direct This distance was 
relore 13 x 4.25=-55.25 w.., and the tractive force de veloped 
was thus the same (as far as the cylinder power was con- 


{ 
: 


re 


as if the vertical cylinder had driven wheels 55.25 in. 

circumference. The tractive force deve loped by the ver- 

| nders for each pound of effective pressure per square 

on the pistons would be 

1527 183.1416. 
13 «4.25 


vil 


225 « 18 « 3.141 





230.28 Th. 
55.26 
- 


por 


nd of effective pressure per square inch 
ype a tractive force of 
1x 20 256 x 20 
44 43 
making a total tractive force 30.28+4-110.07 =34 
for each pound of effeetive pressure per square inch on the 
wr pistonss The “John Bright’ had 114 tubes 2in. in 
iameter and 18 ft. Gin. long, giving a heating surface (ex- 
ternal) of 1104 square The firebox surface was 65 
square feet, making the total surface 1169 square feet. The 
we of the engine was 86,000 |b., or 38.39 tons, the wei 
lable for adhesion when on the incline being thas: 


=119.07 Ib. ; 


‘ ° 
fc ot 


3 
leet 


ight 
ay 
86.000 


86,000 — 80,788 Ib. 


dw 
The maximum load taken up the incline by this engine 
isted, besides itself, of the tender, weighing, with wood 


and water, 36,0001b.; two empty cars, weighing 12.600 Ib. | ordinary conditions of the rails without using sanc 
and thirteen loaded cars, each weighing, with its| the rails are partially wet, as from dew, or at the commence- 
ment of rain before the surface has become thoroughly wet, 


each: 
load, 27,600 lb. The combined weight of the tender and cars 
was thus 420,000 Ib., or 187} tons, while that of the whole 
train, ineluding the engine, was 506,000lb. Taking the re- 
sistances as betore, there would be under the above circum- 





| 











stances the following red to be overcome by tho| sionally thet the wheels glip. No inconvenience Ihes been 
Ib. Lena 
: 506,000 The average number of trips made is 4}, the first 
Resistance due to gravity oT Sa Me 30,866 ins tee onde a ack, ion Liston fly ag vo 
Friction of engine, 38.39 tons at 18 1b to 691 witht i of rane dicen md he ip 
, 38.39 tons a! . per ton their on an try 
” fram 187, ,, ,, 10ib. , 1,875 | of 1} miles up the is iy ade lc ae nee 
steam at 125%b. in the boiler, cut off at half stroke. The re- 
lee) f Total ... ... s+ see o» 93,282 | sistances in this case would be: 
Dividing this Papas de get 95.12 as the effective pres- Ib. 
sure per sq@are inch on the four pistons required to devel F : / 
this amount of Eapstire fesce, We ~e ba remark here | Resistance due to gravity : eee Seas 12,000 
that as the coupled wheels were 43 in. in diameter, the pis- er : 
tons in the inclined eylinders path sates one double Friction of engine, 48.21 tons at 18 Ib. per ton om 
stroke for each 135 in. advanced by the engine, while the » in 8S , 10h , ees 
vertical pistons would, as we have shown, make one double pry 
stroke for each 55}in. so advanced. The vertical pi Total my pe bie 


wotld thus make 540 strokes fur each 221 made the 
ordinary pistons, or about 2.426 of the former to one of the 
latter. 

Another engine employed on the gradient was the 
“ Ricketts,” which was of the same class as that last described, 
but was somewhat smaller, and was rather deficient in steam- 
ing powers. The vertical cylinders of this engine were 15 in. 
in diameter with 14in. stroke, and the inclined eylinders 
16 in. in diameter with 20in. stroke. The coupled wheels 
were the same diameter as those of the engine “ Bright,” 
namely, 43in. in diameter, and the pinion on the crank 
shaft belonging to the vertical cylinders had ten teeth, and 
geared into a spur wheel with twenty teeth, which in its 
turn geared into the rack. The tractive power developed by 
the inclined cylinders was the same as in the case of the 
engine “John Bright,” namely, 119.07 tb. for each pound of 
effective pressure _ square inch on the pistons, while in the 
case of the vertical cylinders each pound of effective pressure 
per square inch on the piston gave a tractive power of 

15214 3.1416_ 225 14« 3.1416 

10x 4.25 10x 4.26 

or rather more than that of the “John Bright.” The total 
tractive power for each pound of effective pressure per square 
inch on the four pistons was thus 119.07+-232.8=351.87 Jb. 
The engine had 564 square feet of firebox surface, and 110 
tubes, 16 ft. 6 in. long by 2 in. in diameter, exposing an ex- 
ternal surfate of 950 square feet. The total heating surface 
was thus 10064 square doet. 

The weight of the “ Ricketts’ was 74,000 Ib., or a little over 
33 tons; and the maximum load taken by it up the incline 
consisted of the tender, weighing, with wood and water, 
36,000 lb., and eleven loaded cars, weighing in all 303,600 Ib. 
lhe total load drawn was thus 339,600 tb., or 151.6 tons, or, 
including the weight of the engine, 413,600lb, The resist- 
ances to be overcome would thus be as follows : 

Ths. 


= 25,066 


9 
-— 


232.8 Ib., 


413,600 


16.5 


Resistance due to gravity 


Friction of engine, 33 tons at 18 Ib. per ton 594 
train, 161L.6 , 10 Ib. 1516 
Total... . 27,176 


Dividing this by 351.87, we get 77} lb. as the effective pres- 


| sure required per square inch on the four pistons to draw the 


} 


i “ Bright” 


load. 

We have given above the maximum loads of the engines, 
and “ Ricketts,” but their usual load was con- 
siderably less, being 250,000 Ib., exclusive of their own 
weight. With this load they used to ascend the incline, 


} a distance, as we have said, of about 14 miles, in 20 minutes, 





'@ good 


2 


the speed being thus about 24 miles per hour. Although the 
rack rail engines had the advantage of being able to take up 
1 load, they gave constant trouble on account of the 


| breakages of various parts of their complicated machinery, 


land they were t 
| > 


hus very expensive to keepin repair. The 


| sections of the cast-iron rack also were constantly break- 


jing and were 
; 


distance moved for- | 


» costly to keep up. Under these cireum- 


Dividing this by 220.0 we get 62} Ib. as the mean effective 
pressure per square inch required on the pistons. On one 
occasion the train just mentioned was taken up the bank in 
4} minutes, the speed being thus 16.6 miles per hour, or, 
say, 1460 ft. per minute. If we take the total resistance at 
this speed as 14,000 lb.—a fair estimate—we shall thus have 
1460 « 14,0002 20,440,000 foot pounds of work per minute, 
equal to the development of 619.4 effective horse power. 
The engine thus developed an effective horse power for each 
174.2 lb. of its weight—a most exeellent result when it is re- 
membered that it is a tank engine carrying its own fuel and 
water. At the speed of 16.6 miles per hour the driving 
wheels would make !26.8 revolutions per minute, 

On one occasion in September last a load, consisting of six 
loaded ears, weighing in all 229,200, was taken up the baak 
at the average raté of five miles per hour, the boiler 
being 146 1b., and the valve eutting off the steam at ¥2{ in. 
of the stroke for part of the way up, and at 21 in. for the re- 
mainder of the distance. In this case the resistance may be 
calculated as follows :— 





Ths. 
Resistance due to gravity a a = 20,436 
a 

Friction of engine 48.21 tons at 18 Ib. per ton 868 

je tram 1605. , WW, 4 1,505 

Total oho 22,800 
This total, divided by 220.9, gives 103} Ib. per square inch as 
the effective pressure required on the pistons. The adhesion 


on the occasion of this trial must have been at least 223 per 
cent. of the load on the wheels. The speed at which the load 
was taken up averaged, as we have said, 5 miles per hour, or 
440 ft. per minute, and the effective power exerted must 


22,800 x 440 _ 304.1 hores power. 
33,000 
The actual power developed was, therefore, less than half 
that developed during the performance previously considered, 
although the tractive force exerted was half as great again. 
The usual load taken up by the engine is 200,000 lb. exclusive 


therefore have been about 





| 


} 





stances Mr. Reuben Wells, the locomotive superintendent | 


of the line, determined to work the traffie with a heavy | 


| coupled tank locomotive of the ordinary kind, and he ac- 


| cordingly designed an engine for the 
| which has been named the “ Reuben V : 
was constructed and started in July last, since which time | 


inclined cylinders, on the other hand, would, for each | 


it has worked the traffic regularly 

As we intend to publish engravings and fall particulars of 
the “ Reuben Wells” next week, we shall not attempt to 
describe it here, but shall merely give such dumensions as 
enable its performances to be compared with those of the 
other locomotives previously mentioned. The 
carried on five pairs of coupled wheels 3 ft. 8 in. in diameter, 
and it has cylinders 20} in. in diameter, with 24 in. stroke. 
The tractive power exerted for each pound of effective 


on their pistons, | pressure per square inch on the pistons is thus, 


20.125 x24 __ 406.026 x24 _ 
44 i4 


220.92 Tb. 


ox se. This engine, | 
rolls” after its designer, | 


; 
“= | at 224 in. of a 24 in. stroke, it seems to us that a mean eifec- 


engine is | 


9.35 Th. | Under ordinary circumstances, the engine is worked with a | 
v.00 om | . - 2 2 4 ; 
boiler pressure of 130 lb. per square inch when ascending the | 


of its own weight, and this load is taken up ata speed of six 
milés per hour with a boiler pressure of 130}b. per square 
inch, and the valve cutting off the steam at 20 in. 

On one occasion when a train of empty cars weighing 
196,800 Ib., was being taken up, some interesting experi- 
ments were made as to the pressure of steam required to 
work the load. When part of the way up the incline the 
steam pressure was allowed to fall gradually, the valves 
cutting off at 22}in. of the stroke, and when the ure 
fell to 110 Ib. the engine stopped. With steam at 1131b. the 
speed was three miles per hour. When the engine stopped 


| the regulator was not closed, but the blower was turned on, 
land when the pressure reached 125 1b. the engine started 


again, and took the load up the remainder of the distance at 
a speed of five miles per hour. ing to the data we 
have hitherto used, the resistances on the above occasion 
would be as follows: 


Ih. 

: ; 108,000-+4- 196,800 Pa 
Resistance due to gravity a == 18,472 
Frietion of engine, 48 21 tons, at 181b, per ton BEB 

= train, 7. ” 10 = 878 

Total ‘ ed oes 20,218 
| Dividing this by 220.9, we get 91} Ib. as the effective pressure 
per square inch on the pistons required in this case, With 


the steam at 1191b. in the boiler, and the valve cutting off 


tive pressure of quite 100 lb. per square inch should be main- 


| tained on the piston, and the difference between the power 


| due to this pressure, and that due to the pressure of 914 1b. 


above calculated, may be considered to have been expended 
| in overcoming the internal resistances of the engine. The 
| performances we have described will, we think, be regarded 
| with great interest by all railway engineers. 


Mn. Wirusam HH. Tax ott.—This well-known American 


| bank, and 100 Tb. at other times. Occasionally, however, the | engineer, President of the Morris Canal Company, died in 


ght | 
‘and water having been used) is 108,000 tb. 
| of 1 in 164, the weight available for adhesion is reduced to 





E 


igh as 145 lb. per square inch. 


rossure when ascending the gradient is allowed to rise a8 | Jorsey City on the Sth of Decomber last, in his sixtieth year. 


| He was actively engaged for upwards of forty years in the 


he total weight of the engine with the tanks full, and | profession, and commenced his responsible duties im )#28, 
with 13 cords of wood in the fuel boxes, is 112,000 fh., but its | when he became manager of the Genessee Valley Canal—a 
average weight when ascending the bank (part of the fuel | work successfully executed, and one which brooght his into 


108,009 — 105,900. 198,000 —6545— 101,466 Ib. 
6.0 
This weight is found to give sufficient adhesion under all 


i. When 


On the incline | 


it is sometimes necessary to use sand when using « boiler 


pressure of more than 120 lb. per square inch, and working 
with the regulator wide open; but even then it is only ocea- 


prominent notice. From the Genessee Valley, Mr. Taleott 

turned to the Erie Canal, with which work he was 

| for four years, and in 1845 he assumed the of resident 
engineer to the western division of the Morris aud Essex 
Canal. With this scheme he was connected till his death, 

having been advanéed to the appointment of chief engineer 
in 1846, and aiterwards to that of president of the eumpany. 
As a business thanager, as well as an engineer, Mr, Taleott 
was no less successful, and, under his supervision, the traffic 
upon the canal increased from a tonnage of 68,000, in 1845, 
te 825,000, in 1867. 






















































































































ome 


i. 


a . i 
, ey a ee eg apt sana ehyryeng gee stien 
“ See ¥ mm, eed 
8 ars ~~ . - > - << t 


tnt = 


Erte * 
i 


RG IS. Ne eR ih ERs. cei EEDA OO apt ee , 
— eum ' +a. =—" 3 w wk ae. 4 
~ - “ - 
~ eo ee 
¥ a SPN ria 2 






Se <= 
4 <- ri 
he a 


ee 
a eee 
Pee ee 


Ril ae te 
ted 


~ 
" 2 ees 


ee Rt 


Pai? co) 
whe. 5 eee Bie te 
2% 





Pe o. 





ENGINEERING. [Jan. 29, 1869. 








LOCK GATES AT THE GRAND SURREY DOCKS. 
(For Description, see the opposite Page.) * 
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WIDMARK’S CENTRIFUGAL GOVERNOR. 





Ir is a well-known fault of the ordinary centrifugal gover- 
nor that it is unable, from the principles upon which it is 


constructed, to vary the amount of opening of the throttle 
valve without a corresponding variation taking place in the 
speed of the engine to which the governor is attached. When 
an engine fitted with such a governor is partially relieved of 
its load, it is of eourse necessary, in order that its speed may 
remain constant, either that the opening of the throttle valve 
should be diminished, or that the degree of expansion at 
which the steam is worked should be increased. In either 
case it is necessary that a movement of the governor balls 
should take place; but, with the ordinary governor this 
movement can only be effected by an alteration of the speed 
at which the governor is run, or, in other words, of the speed 
of the engine. By proportioning the various parts properly, 
the variation of speed which wiil occur with each variation 
of load ean be reduced to a comparatively small amount ; but 
it can in no case be done away with altogether, so long as 
the principle of the ordinary governor is retained. This fact 


has led to the designing of a number of centrifugal governors | 


of various forms, and amongst them to the construction of a 
class named “parabolic governors,” from their being so 
arranged that the balls move in a parabolic arc. It is well 
known that if the balls were guided to travel exactly ina 
parabolic curve they would remain in equilibrrum at any 
point on that curve if the revolutions were the same as those 
tor which the curve was constructed, and that the balls would 
only move when the speed of the engine increased or d 
over or below that number, and would only stop when the 
valve had decreased or increased the admission of steam to 
the piston until the original number of revolutions had been 
attained 

Most of the parabolic governors hitherto proposed have 
been more or less complica 
arrangement of governor designed, and letely patented, 
by Mr. Harold W. Widmark, of Bristol, in which the action 
of a parabolic governor is obtained, or nearly so, without any 
complieation whatever, and without in any way increasing 
the cost. 
1), Mr. Widmark joints arms, d, corresponding with those 
which in an ordinary governor the balls at their outer 
ends, and to these arms are jointed links, A, which at their 
other ends are connected with the sliding ring, ¢, on the axis, 
from which the valve takes its motion. So far the 
ment is that of an ordinary governor; but, in place of mount- 
ing the balls on the arms, d, Mr. Widmark mounts them on 
the links, h, which connect these arms with the sliding 


The balls thus occupy an intermediate position betunen So | 


points of connexion of the links, 4, to the arms and the 

sliding ring respectively. é f 
he di , Fig. 5, illustrates the ang on which this 

governor is constructed. The dotted , ae, in this 

going through the centre of the ball from a point, ¢, w! 

the centre line of the arm meets the horizontal line from the 


; but we now illustrate an | 


To the upright axis, 6, of the governor (see Fig. | 


arrange 











point of connexion on the slider, and intersecting the spi 
{Fe the pct & dae the Asean ain aeetekeiien 
the same effect on the ball as the arm and the slider with its 
connexions have. The point, a, must then be considered as 
| the theoretical point of suspension of the ball, and the vertical 
| height, a f, between that point, a, and the horizontal line, 
bf, passing through the is then the actual height of 
| pendulum for which the governor has been co and 
| the parts should be so proportioned that this height shall 
| Femain the same at any position of the ball. Then in such a 
governor the point of suspension of the ball is raised exactly 
the same distance as the centre of the ball itself is raised. 
| When the weight instead of being a ball is a hemisphere, 
as in Fig. 3, or of some other shape, then the centre of the 
centrifugal forces must be substituted for the centre of gravity 
when the governor is designed. In designing a governor to 
run at any speed which may be required, a diagram must be 
| constructed similar to that shown b Fig. 5, drawing the 
spindle, df, with at its upper end the joint, d, connecting 
the spindle with the arm. re can then be marked in any 
| convenient place (say at h) the lowest position of the 
joint connecting the slider and the link, and a convenient 
position must also be assumed for the point, 6, indi- 
cating the centre of gravity of the weight. The hori- 
zontal line, b f, is then drawn, and af is equal to the 
height of the ulum required for the governor which is 
being desi ; the line, a 6, is drawn is continued to ¢ 
to meet the horizontal line, hc. A length of arm, d ¢, is 
then assumed, and the line, } ¢, is drawn to complete the 
link. Next, the ball is drawn in at its highest position, and 
the figure is completed to ascertain the height  aapmvsenr 
when the ball is thus raised, if it is equal to af the assumed 
length of arm is correct ; if not, other positions of the point, 
e, as at e', e*, &c., must be similarly tried. Then the height 
will also be the same in all the points lying between, and the 
centre of the ball will travel in a parabola. When the ball 
is fixed on a straight link with the centre of the ball in the 
same centre line as the points of connexion with the arms 
and the slider, then the centre of a ball will only travel 
Fs noe pe in a parabolic curve, and the height of pen- 
dulum will differ at different points. 

In the governor shown by Fig. 3 the weights are hemi- 
spheres, and they themselves form the connecting links be- 
tween the ends of the arms and the sliding ring—a very neat 
and simple arrangement. Altogether Mr. Widmark’s gover. 


nor is an exceedingly ingenious one, and we have no doubt | (perhaps 


that it will be found to give excellent results. Amongst other 

ints, it has the advantage over the common ernor that 
it is adapted for being run at high song 8, and it appears to 
us to be specially applicable to portable engines. 





Tae New Yorx Unpercrousp Rattway.—The Under- 
ground Railway Company of New York not havin — 
with the terms of their charter, which required that $3,000,000 
should be subscribed by Jan. Ist, 1869, and $300,000 deposited 
with the State Controller as forfeit in case the road should 
not be completed, within a specified time, the charter becomes 
void. Doubtless the project will be revived in some form. 





tg Accipest at St. Tuomas, West Inpres.—Our 
readers will remember the h which appeared in our 
columns on August 28 last eunseaning the raising of the shi 
British Empire and the operations about to be poctinathares 
on the screw steamship Colombian sunk alongside of it at 
St. Thomas. By the last mail Mr. Blaxland, of the firm of 
Wylie and Blaxland, Engineers, London, under whose 
superintendence all the work has been carried on, writes as 
follows :—“ We commenced pumping in on the 17th 
inst., and Dennis and Andrew Murphy went below to inspect 
the foremost compartment (that part of the vessel having 
| been pumped nearly dry) with onl of their diving 
gear on, and sad to say, the Soewand ulkbead gave way, 
and before Dennis Murphy could reach the hatchway, 
was drowned, his brother barely escaping with his 
life. We got him out in about five minutes after the accident, 
but all our efforts to restore life were ineffectual. I cannot 


tell you the grief this has caused to us all, and it has cast a 
gloom over all our The was re- 
| eaaiatto Ser fie and skill as a diver, and also for his 
| to next i is two i 

| gaol ego anzabor of the thew separtctie cdaiiente ot 
| St. Thomas.” 





slee rail. The slecpers are made of ordinary, not of 
hank, nt ef oned. The di ions of are : 


unensions ” 
8ft. Gin. to9 ft. 2 in.; breadth, 7} in.; iclehs or fhlchens 


between, 54 in. to 64 in., according to the nature of the wood. 
Tho sal fexnetiy wont, and walgheng, 781. poe yond, Bad wise 
a length of 19 ft. 8jin. It was carried by five sleepers under 
the rail, and one under each end. The sleepers next to the 
joint were 2 ft. 7, in. apart, while the distance between the 
others was 3 ft. 7% in, from centre to centre. 
On the Northern Railway the rails are Sin. deep, 4} in. 
wide at the side, with web }j in. thick, and they weigh 76 Ib. 
yard. Each rail is supported by seven . one 
bring placed under each end. The Bessemer works at Terre 
Noire have tendered for the manufacture of the steel rails for 
the Lyons Railway above described, and have carried the 
contract at the price of about 12/. 168. per ton. 








GRAND SURREY DOOK GATES. 

ly ——. our pape on the — Docks, we, 
this week, publish on page 73 engravings o outer gates 
of the Western entrance lock to the Surrey Commercial 
Docks of 60 ft. in width. : 

Although there is nothing absolutely new in the construc- 
tion of these gates, as a subject for reference to many of our 
readers, we think are a detail sufficiently interesting to 
justify their publication. Besides this, they have the merit 
a questionable one) of being the heaviest piece of 
work of this description, for their size, that has ever been 
constructed. 

The gates are made of iron plates throughout, and form a 
hollow shell of segmental shape in plan, but with the concave 
and convex faces of different radii of curvature, so that each 


of body in its own mid 
width than at the meeting and 1 posts respectively ; a 
in 


small epee of the concave side, however, ding 
in height to about the versed sine of the invert of the sill of 
the is made straight for the purpose of ensuring more 
easily a watertight fit against the masonry of the sill. 


The body of the gates is 29 ft. 6in. in height at the meet- 
ing post, and 26 ft. at the heel the pera es ae 
d to the curvature of the sill. The depth of body of the 

is 2 ft. at the meeting and heel posts, and 2 ft. 4in. in 
mid width, and the inner and outer faces of the shell are made 
of plates varying in thickness from § at the bottom to y; at 
top; the vertical end plates and t horizontal top plate 
i along the bottom edge is § in. 
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—Sao— ES eee = 
top or from the bottom, the two lower ones being made of 
05, Hien, cnt Oe upper ones of jin. plates, united to the 
shell by means of Fin. x Sin. x tin. and 2) in, x2} in. x J in. 
neon ively. At the intervening joi 
shells are stiffened 2 es ee covers and gusset 
plates, as shown in the sectional plans. In the planes of 
the vertices! joints they are stiffened by means of angle 
irons and below the third bulkhead, and by means 
of -irous and cross braces above that level; these 
stiffeners form an unbroken series of frames through- 
q@ut the height of the at distances of about 3 ft. 4 in 
a : indeed, so little clear space is left inside the shell 
that it was extremely difficult to get the rivets into their 
places. The bulkheads are each provided with a watertight 
manhole. so that the structure may be examined inside at all 
punts 

The heel consists of a solid wrought iron shoe fitted with a 
brass step, which rests upon a cast-iron pivot let into the 
masonry of the sill; at the top the gates are held in position 


by o wrought-iron strap passing round a hollow wrought-iron 


trunnion rivetted to the top plate, and the strap is anchored 
and leaded into the coping of the masonry of the lock. 

Two sluice openings of 6ft. in width by 1 ft. 8 in. in 
height are provided in each leaf of the gates, and are fitted 
with cast-iron sluice valves; these are worked by hand from 
the platform on the top of the gates through a train of spur 
and bevel gear, which gives motion to a horizontal shaft 
carrying « rack pinion at eagh end; each of these pimons 
years simultaneously into two racks, the one connected with 


Zz 
the upper, and the other connected with the lower sluice 
valve ; it follows that both sluices are ope ned sitnultaneously, 
the one by being drawn up whilethe other is lowered ; by this 


arrangement also the weight of one valve with its rods and | 


ed by that of the other 

At a radius 24 ft. 6 in. from the centre of the heel post 
the gates are carried, and travel when being opened or closed 
smways through the medium of a cast-iron 


racks @ balan 


up 1 cast-iron | 
chilled roller 2 it. in diameter and 6 in. wide 
of these rollers are not fixed immediately underneath the 
gates, but the rollers are earried by mov able cast-iron blocks 
which are guided in wrought-iron frames, rivetted to the 
convex face of the gates. The vertical position of the rollers 
is regulated at the top of the gates by raising or lowering a 
screw by means of a brass nat fitted, in such manner that it 
may be turned round, inte a wrought-iron cross-head held in 
position by two strong bolts which are rivetted to the pro- 
longation of the guide frames of the roller block ; the pressure 
is transmitted from the screw to the roller block by a cust 
iron column 10 in. in diameter at the centre and 1 in. thick. 
The weight of the gates is about 52 tons each leaf, and 


their divplacement at high tide is about 49 tons; conse- | 


quently at that stage of the tide there is but a very small 
weight on either the footstep or the roller; at low tide, how- 
ever, the displacement is sobuted to about 20 tons only, and 
a load of about 31 tons has then to be carried by the roller 
and the footstep under the heel post joitly. 

On their concave, or river face, the gates are protected by 
a fendering of creosoted planking 4 in. thick through a 
height of about 14 ft 

The meeting and heel posts are made of two baulks of oak, 
each bolted to the shell both endways and crossways by 1} in 
bolts; the elosing baulk along the face of the sill is also 
made of oak, and is bolted to a massive angle-iron rivetted 
to the underside of the gates, and stayed from distance to 
distance by angle-iron stays and gusset plates. In plan the 
two leaves of the gates meet at an angle of about 145”. 

These gates were but recently constructed at the Regent's 
Canal ironworks from drawings supplied by Mr. Jennings, 
the then engineer to the Dock Company, and lie now on the 
margin of one of the docks awaiting the company’s leisure 
for fixing them. 

la our illustrations, Fig. 1 represents a general plan of the 
gates; Pigs. 2 and 3 are enlarged horizontal sections; Figs 
tand 6 are vertical sections; and | ig. 6 is an elevation of 
the inner, or convex, side of one leaf 


Erraatcem.—On page 65 of our last number, in the letter 
“Semaphore and Telegraph,” line 76 from top, instead of 
“we lexicographers” read “ owr lexicograpbers.”’ 





Romas Mostar.—The Roman mortars were essentially 
diffierent from ours; they were composed, with few excep- 
tions. of pure lime mixed in large proportions with fragments 
of bricks coarsely pounded This mortar formed the bottor 
and side lining of cisterns, fishponds, aquedacts, &e. Pro- 
bably the introduction of the dry substances waa for the 
purpose of hastening the solidfication by exhausting the 
superabunodance of water from the lime. Thus, probably, the 
desiceation of the mortar was obtained and its compactness 
and impermeability to water secured. The lime, sand, and 
brick of these mortars were those of the country where the 
structures into whose composition they enter now exist. 

Guaremata, Cewreat Amenica.—We extract the follow- 
ing from @& private correspondence received by last mail 


the presidents of the New Pier Company, accompanied by | 


their manager and a commission appointed to make an in- 
epeetion of the works, and also to inquire as to the working 
ot the mail steamers, have just paid a visit to the seat of 
operations at the port of San José. The late terrible earth- 
quakes of the South Paeific did not affect thia place, or 
Central America; but probably our turn is to come. There 
is in the country a presentiment of coming evil, but it may 
be nothing more than a superstitious awe and dread caused 
by the catastrophe ia Peru. However, we cannot overeome 
the expectation of heavier quakes than usual; the peculiar 
and excessive dryness of the rainy season, the great heat, the 
ominous and long silence of the voleances, and the eommio- 
tions one after another in the surrounding countries, tells us 
to be prepared. No human prescience can avert the danger, 
80 it is useless to alarm oneself, and the world goes on as 
ever, each individual striving to outrun his neighbour in the 
race for wealth and influence.” 


the bearings | 


CLYDE SHIPBUILDING AND MARINE 
ENGINEERING, 1568. 

SaIPeUILDERs and marine i in other parts of the 
kingdom, and would-be political economists, may shirk and 
disguise, and attempt to awny the fact, but fact it is, 
nevertheless, that the Clyde has come to the front in the 
great national industry of shipbuilding, and seems deter- 
mined to maintain ita pre-eminence in this department of 
labour. A Scotch poet says: 

Facts are chiels that winna ding, 
And daurna be disputed, 


our readers will find some hard and stubborn facts which go 


which was given, with the greatest amount of attainable ac- 
curacy, a complete statement of the work done at all the Clyde 
shipbuilding ports for the year 1867; and oe the past 
year we have from month to month given a tabulated state- 
| ment of the progress of the shipbuilding trade. The monthly 
| statements referred to will supersede the necessity for doing 
| anything further on the present oceasion than simply direct- 
| ing the attention of our readers to a few of the more start- 
| ling facte which suggest themselves when we look a little 
closely into the details embodied in such a tabulated state- 





or necessary to do so. 


ing the behests o 
by the Clyde has been attained only after along and vigorous 
struggle, an honourable rivalry, with the Thames, Mersey, 
and the Tyne. 

The total amount of shipping launched on the Clyde during 
the year is about 175,000 tons. This amount was never sur- 


passed unless once, that was in the year 1864, when the | 


| tonnage reached the enormous total of 184,000 tons. But 
that was altogether an exceptional year, an annus mirabilis, 


on account of the demand created by the American war for | 


blockade ruaners, to supply which the Clyde shipbuilders 
made most extraordinary efforts, the fabulous prices which 
| were offered being sufficient to induce them to work with a 
| will. But the collapse of the war, however, brought about 
| a sudden diminution in the demands for Clyde built ships in 
1865: and in that year the tonnage launched fell down to 
little more than 158,000 tons. In 1866 the demand was 
| stil! leas, calling forth only a tonnage of 130,000 of tons ; and in 
1867 the falling off was further manifested, as only about 
| 114,600 tons of shipping were launched. The tide seems 
| now to have taken a turn of a favourable character, 
It is interesting to observe that, while there is really an 
| inerease in the amount of tonnage, the number of vessels is 
less than in 1867, thus showing that the average size and 
carrying capacity of vessels are materially increasing. In 
1867 the number of vessels launched or. the Clyde was 241, 
and in the past year it was only 227. Shipowners are finding 
out that there is a greater economy possible in working 
vessels of large dimensions than in working those of smail 
They are also discovering another fact of im- 


dimensions. 
portance, namely, that wooden vessels must give plaee to 
composite and iron vessels if durability, safety, and speed 
are to be of any account in the reckoning. Wood as th 


| materia! of construction rn steamships seems to have received | 


| its doom, for neither in 1867 nor in 1568 has the Clyde 
added a single wooden steamer to either the royal or the 
mercantile navy. The composite mode of construction is 
coming into favour, both for steamers and for sailing vessels. 
While the Clyde shipbuilders launched only one composite 
(screw) steamer of 267 tons in 1867, last year’s shipbuilding 
statistics include four such vessels, with a total tonnage of 
| 288% tons. Inthe department of sailing vessels, of which 
there were 108 launched during 1868, we notice that wood 
was used exclusively for only fourteen out of the whole, and 
the average tonnage of these was scarcely 160 tons, so that 
the vessels themselves must only have been intended for 
ordinary coasting traffic. The average tonnage of the wooden 
sailing vessels launched in 1867 was fully 234 tons. 
Then, when we eome to consider the steam vessels launched 


terest to note, especially when we compare the general ship- 
building statistics over several years. First, we find that 
j the Clyde, which in 1867 did nothing in the department 
| of war vessels, has launched no fewer than eight such vessels 
| im the past year. Four of these were for the British Go- 
| vernment, and were built by Messrs. J. and G. Thomson, 


i 
during the year, we find that there are several points of in- | 





jand Co. Other two were built by Messrs. Robert Napier 
j and Sons, for the Dutch Government; and the remaining 
two were built, for the Viceroy of Canton, by Messrs. Wil- 
| liam Denny Brothers. 


ot the very highest character, and at favourable rates, it is 
| not surprising to be informed that, amongst the “orders on 


| hand,” there are already three Admiralty orders in the books | 
Of course that is a firm with | 


| of Messrs. Napier and Sons. 
| whom an Admiralty contract is no new thing—the Black 
| Prince .nd the Hector having been built at Govan shipyard 
} a namber of years ago. The three vessels referred to are all 
to be iron-clads. They are the 


Tons, HP. 

Audacious oon 3776 oe 800 

Invincible on 3775 oe 800 

Hotspur eee oes 2638 ote 600 
Doubtless more Government contracts will yet be taken up 


by those enterprising and energetic shipbuilding firms, whose 
names are so familiar in the annale of — industry. 

Wood is being supplanted by iron, and in like manner the 
steamship paddle is giving place to the serew as the instru- 
ment of propulsion. This might have been expected when 
all the elements entering into a wise economy were taken 
into consideration. In 1867 there were twenty-six paddle 
steamers launched on the Clyde, with a tonnage of 0510 
tons, while last year the number was only eighteen, with a 





and we feel disposed to think that in the following remarks | 


far to prove the truth of the proposition just stated. A/| 
twelvemonth ago we presented our readers with « table in | 


ment of the year’s work as we might give, were it desirable | 


In giving this ) roar owe to the Clyde we are only obey- | 
stern fate. The pre-eminence now occupied | 


Randolph, Elder, and Co., J. G. Laurie, and John Reid | 


Our own Admiralty authorities | 
| having found out at lest that the Clyde can turn out warships | 


tonnage of 6201 tons. The orders on hand show further 
evidence of the same tendency to use the screw rather than 
the propeller. It may be, however, that the recent dreadful 
disaster to the Hibernia, and the mishap (which might have 
Ee ter) to the Columbia, will su the confidence 
i 





of shipowners, sailors, and sea-going travellers, in the safet 
of the screw and the other constructive detai 
which are uent on its use. But we hope not, 
and we also hope that shipbuilders and marine engineers 
will apply themselves as though their “ craft was in danger,” 
and effect such improvements an the constraction of the parts 
involved as will amply atone for the Hibernia’s fatal disaster, 
and perhaps even make ust that that disaster has 
at last occurred. It should certainly be calculated to teach 
| us an important lesson. 

It is evident that for ordinary mereantile traffic, especially 
in the India, Australia, and China trade, the sailing vessel 1s 
not destined to be very soon supplauted by the steamship, if 
| that should even ever come a In 1867 the number of 
| sailing vessels launched on the Clyde was 75, while last year 
| the number was 109, and many of them averaged 1000 tons 
or more. Of these 109 sailing vessels, the well-known firm 
of Barclay, Curle, and Co. launched no fewer than thirteen, 
all of iron, and all for the East India trade. Messrs. A. 
Stephen and Sons, Charles Connell and Co., Randolph, 
Elder, and Co., Dobie and Co., A. MeéMillan and Sons, 
Robert Duncan and Co., R. Steele and Co., also built and 
| launched a large tonnage of sugh vessels. When each of 
| these firms has done so much iw the constraction of swift 
clipper ships, it would almost be invidious to name any of 
them as having attained the first place. Still, if we may 
| judge of the whole stock by the saspples which have acquitted 
| themselves so well in the Ching*tea races, the palm may 
| almost be awarded to Messrs. Steelw and Co., of Greenock. 
| When we extend our remarks;#o as to embrace a notice of 
| marine engineering, we find much fo be proud of. We find 


| that the firm of Messrs. Tod and MeGregor has again entered 
the lists,and given to the Inman fiéet the City of Brooklyn, 
one of the finest Transatlantic steamers Afloat, a vessel of 
| 3000 tons, and 450 horse power. Messrs. Caird and Co. have 
done great things during the past year. They have built and 
engined no fewer than six magnificent screw steamers, of 
3009 tons and upwards, and 600 horse power, besides one of 
lesser dimeusions, their customers beimg the Koyal Mail 
| Steam Packet Company, the Hamburg and American Com- 
pany, and the North German Lloyd's Company. Mesars. 
Randolph, Elder, and Co. have kept their Greenock com- 
petitors in sight, although they may not have out-distanced 
them in the department of 3000 tonners. A day or two be- 
fore the end of the year, however, they threw off one vessel 
| of this character, the Magellan, and they have already booked 
other four of the same kind, three éf which are for the same 
company as the Magellan, namely, the Pacific Steam Navi- 
gation Company. The famous P.' and O. Company have 
| also visited the Clyde during the past year, and have had 
handed over to them another addition to their already great 
fleet —the Deccan, an iron screw, of 3128 tons, and 600 horse 
| power, built by Messrs. William Denny Brothers. The Isle 
of Dogs seems to have lost the power to produce such ships 
as this: the banks of the Leven at Dumbarton have proved 
to be the marilla whence such a tooth could profitably be 
extracted 

In looking over the year’s statistics, we observe that not a 
single tug steamer has been produced on the Clyde during 
the past year. Itis the “ lads 0 coaly Tyne” who can pro- 
duce vessels of this sort to the greatest perfection, They 
have made a specialty of tug-building, and the Clyde does 
not hesitate to acknowledge the fact. In resorting to New- 
castle and Shields for their tugs, the Clyde towing companies 
are well served and cheaply, although it does almost seem to 
be another illustration of the adage—-“ Sending coals to New- 
castle.” The Clyde has a specialty which can almost be set 
against it; steam dredgers are made by Wingate and by 
Simons, and other Clyde shipbuilders, with equal perfection. 

Did space permit, we might tell our readers where the 
Clyde-built ships go to when taken off the hands of the 
builders; but it will suffice if we say that they go to all 
parts of the world, and that many of them are owned by 
merchants on the banks of the Thames and Mersey. 

We will conclude by simply mentioning two or three other 
facts. The horse power of the engines applied to Clyde-built 
vessels in 1868 was 16,500; for orders on hand, 14,200: 123 
vessels already ordered of 129,400 tons; and the tonnage 
| ordered at the same time last year wis 115,124 tons. 


CuzaP Dwetiines.—Attention has been recently directed 
to an apparently successful attempt towards solving the 
problem of building satisfactory residences for the poor on 
terms to offer a fair remuneration for capital. The cottages 
in question are at New Hampton, near Twickenham, and 
have been built by Mr. Benjamin Nicoll, and his mode of 
proceeding in constructing the framework was suggested by 
an invention he had made for giving increased power to the 
ordinary sewing machine. Slabs are used composed of 
several layers, forming a thickness of 3in., the centre of 
| which consists of a fabric of straw sewn together by a large 
| sewing machine, compressed ab the same time by rollers to 
| Lim. in thiekness, and steeped in a silicate to render it in- 
| combustible, while for the external part iron, gravel, Seyssel 
asphalt, and Portland cement are employed in certain pro- 
portions. Mr. Nicoll has adopted several contrivances by 
which he materially reduces the amount of joiners’ and 
glaziers’ work, while by the lication of the form of flue 
perfected by Mr. Douglas Galton and General Morin he 
seeures great economy‘of fuel, with sufficient warmth and 
ventilation, and the advantages of a hot-auw closet. Plans 
have been submitted showing that by this mode of construc- 
tion a cottage, with living room and three bedrooms “ of 
ample size, and fulfilling all the requirements of health, 

, and comfort,” can be construeted for 85/,, and which 
the Commissioners consider “likely to be of great service to 
all persons connected with agriculture.” 





























Jan. 29, 1869.] ENGINEERING. 75 
% Re ——— = le 
THE VAVASSEUR GUN. THE NEW OPERA HOUSE, PARIS.* T PNEUMATIC DESPATCH. 

A sree 7 in. mazzle-loading gun, designed and built by M. Ganwrez, a young comparatively unknown archi- Most of our readers will remember that between four and 
Mr. J. Vavasseur, of the London-Ordnance Works, South- | tect, has by one made himself famous, and raised a | ive years ago the Company commenced 
wark, was submitted to a private trial at Yarmouth on | monument, the t that has been reared in the present | the cia tane sl poeniiticsucueaieition eeowven 
Saturday last, and, so far as could be judged by the eight | Parisian generation. For its site some of the most valuable | #¢ Euston Station to Holborn, and thence to the General 
rounds fired from it, with highly satisfactory results. The — on the Boulevards, facing the Rue de la Paix, has Post-office. gag wipes. concen ft ge ly a me 
gun is made entirely of Firth’s steel, the material from chosen, and the houses right and left have fallen awa was completed im the autumn of 1866, in the October 
which the A tubes of the Woolwich heavy guns are formed. |  8'¥¢ it breathing room and preserve the most favourable = sscked Gassegh ta pr flaw. cig: eer ah 

The inner tube of the Vavasseur gun is similar to that of peants of sight % ing, howev Need yyclomy weeks = and 
a service gun of the same calibre, and is covered for ita| , We publish this week a drawing of tho fagade, and some | Shy petuniary dificultien arising. the works wore closed. 
whole length by an outer tube shrunk over the inner. This details of the enrichments, adapted from a photograph. The 4 i bayer : 


ring is in two lengths, the first reaching as far as the 
chamber, the second protecting the A tube from the chamber 
to the muzzle. Over the second tier is shrank a series of 
steel hoops, which extend towards the muzzle of the gun. 
The trannions are of wrought iron, forged upon a wrought- 
iron band, which is shrunk over the gun, and the breech is 
closed by a steel cascable screwed into the end of the second 
or 5 tube, which forms the rear of the piece. The entire 
length is 123 in. ; the length of bor@ 4s 11lin.; the ex- 
ternal diameter at the muzzle is 12 in; the diameter at the 
breech is 24.4in.; the total weight” tons 1 ewt.; the 
trunnions are so placed as to give a preponderance of 5} ewt. 
The rifling has an uniform twist of 1 in 85 calibrea, and con~ 
sists of three ribs, with a flat table one inch wide, and raised 
from the bore about two-tenths of an inch. 

This gun is moukted om a stéel carriage weighing 
ewt., the slides being 12 ft. long, and 32 ewt. in weight, 
making a total of b4cwt, The recoil is absorbed by a 
coned dise working within an iroéfi drum, the rotation of 
which is regulated by an adjustable brake strap, tightened 
by a screw provided with an index divided into tenths, 
The disc, whi¢h is-ef-iron faced with wood, is placed 
at the forward end of the slides, and is mounted upon a 
square-threaded serew shaft, with a pitch of 80in., and 
which traverses the whole length midway between the 
One end of the serew shaft carries the disc, which 
is 14 in, in diameter and 2 in. wide, and which fits within 
the drum before mentioned, The under side of the carriage 
carries beneath it a. nut working on the screw shaft. The 
recoil of the gun igeident upen the firing, throws the nut 
upon the bearing side of the thread, and tightens the dise 
against the circumscribing dram, absorbing the force of the 
recoil as the nut traverses down the revolving shaft, with a 
rapidity regulated by the adjustment of the brake strap. 

In running out the gun, the carriage is raised at the rear 
end upon the rollers off the slides by a handspike, the same 
motion, by a connecting Tink, throwing the running-pat 
wheels into gear with a pinion inside the carriage, which 
works into a slotted rack cut inte the side plate of the 
slide along its whole lehgth. This gearing is worked by 
hand in the usual manner. So soon as the carriage begins 
to travel the friction brake is released, so that the dise and 
drum offer no resistance. Whe the carriage is extended fits 
full length it ia lowered @gaiti on te the slides, and the 
running-out wheels are thrown out of gear, 

The recent trials had for theif object the testing of the 
carriage rather than the gin. The following Tabie gives 
‘he results in a condensed form : 


99 


slides. 





Elevation. | a Compressor.| Recoil. 
| 
deg. min. | Ib. | ft. in. 
Roundi; 56 3 | 14 ae 
- 2 5 3 14 } 1 0 

3 5 3 22 2 5 
4 5 3 22 . 
te seek 22 3 8 
6 8 0 22 3 6 
7; 8 ©O 22 8s 4 
~ 2 50 22 1 0 


[The gun and carriage will be doubtless submitted to 
official trial, which will help to decide the comparative 
values of steel and iron as a material for heavy ordnance. 
Experience has shown in the tests of the Weolwich guns 
that a steel tube reinforced strongly by a wrought-iron 
casing remains serviceable, after ‘its bores has become 
flawed, and its material considerably weakened, by means of 
the tensile strength of the surfounditig metal, which is 
exerted in the direction of the strain upon the steel tube. 
The of weight in steel ordnance does not represent a 
corresponding saving in cost. “A lengthened experience 
must decide that a large balance remains im favour of steel 
as an exclusive material for gums before the Woolwich 
system of manefaetare is superseded, 


SavVinit 


Pio Inox tHe Stares—On-pig iron the duty is $9 
gold, or over $12 im-eurrency. It now costs to make a ton 
of pig iron in the United States not more than $26 currency, 
and in some furnaces not more than $24, yet the selling 
price of Nos, 1 and 2 pig irom markets in the United States 
for the last year has from $37 to $42%.-per tonin 
currency. Thus the manufaeturers of pig -iron,'te the detri- 
ment of the rolling mill interest, and to the expense of every 
consumer of iron, from a rail to a ploughshare, gnd from a 
boiler plate to a tenpenny nail, have realised: continued 
profits which -have scarcely any parellel in the history of 
legitimate i .. Mr. Wells gives the returngef one set 
of furnaces in the middle States; showing « yearly product of 
35,000 tons on @ capital of $450,000, sold at a ‘profit of $10 
to $13 per ton; that is, on a capital of $460,000 a yearly 

55,000 


order of architecture M. Garnier has chosen is Corinthian. 
In the basement there are five main arched entrances a 

proached by a broad flight of steps, and two more at the 
wings which open upon the street level ; between the door- 
ways the wall 1s enriched with groups of statuary, and heads 
earved in relief upon medalli wreath encircled, and with 
the name of the original below ¢ach medallion—the names of 
the great masters of music: Above the basement rise eight 
pairs of Corinthian columns, ef@euted in white stone. Fhe 
intervening bays are occupiéd, each, by a window, opening 
u a gallery, the top of whose balustrade id 


existing line extends from the Euston Station, down 
Drummond-street, Hampsteed-road, and Tottenham-court- 
road to Broad-street, St. Giles’s, where it turns sharply to 
the eastward, and proceeds to the engine station in Holborn. 
The length from the Euston Station to Holborn is 14 miles, 





wtb the bases of the columns. The gallery is available as a 
promenade. Smaller columng between the large range re- 
duce the width of the windows, and support minor entabla- 
tures, with circular recesses, dontaining each a gilded bust of 
a great musician. At the wings the columns support 
circular pediments, which are filled with seulptured groups 
in relief. {he cornice over the row of main columns, extend- 
ing along the whole frontage of the building, has inseribed 
upon it in gi letters the words “Chorographie” and 
“ Harmonie” upon each of the wings—upon the body of the 
building, “ Académie —— de Musique.” .Above the 
cornice mises & deep frieze, bearing four groups of 
figures immediately over the columns supporting circles, 
within whieh the initial of the Empress is. inseribed, 
the intermediate panels being enriched with a cireular 
wreathed medaltion filled with the letter N. The top of the 
frieze is completed with a series of classic masks, represent- 
ing Tragedy and Comedy alternately, cast in bronze, and 
gi The wings of the building are surmounted with 
groups of statuary, at one end. the Genius of Poetry, at the 
other the Spirit of Music. Above the frieze in the centre of 
the building, and crowning the body of the theatre, rises a de- 
corated dome, whilst is seen a pediment forming the one faee 
of a leggeceee vei covers the stage and offices of the build- 
ing. ‘lheapex is surmounted by group, of which Apollo 
forms the central figure, whilst at the springing of the pedi 
ment stands on side the presentment of Genie i 

in a rearing Pegasus. 

On the side elevations of the opera house, the architectural 
details which characterise the facade, are preserved, the line 
is broken below by the of a semicircular pavilion 
on each of the lateral frontages. Here, too, is seen the side 
elevation of the large roof spanning the . so thata 
totally different aspect to that of the main fi is obtained. 
At the rear there is but small pretence to architectural 
effect. 

In 
-— 4 ft. deep, rie semicircular projection on two sides. 

proportions of the present opera house, both with regard 
to audience room and stage sceommodation, are observed in 
the new building, but the interior embellishments far exceed 
in beauty and elaboration those in the present house, and 
are eal of the fagade, so rich in design, worked out in 


white stone, marble, and bronze. 
The imperial accommodation is distinguished by special 
ie of the 
house, close to the stage, and access to it is obtained by a 


plan the building is a rectangle 106 ft. wide fully. 







while a short lms also been laid from the Holborn 
station eastward, this latter length is now to be extended to 
the For the greater part of its length the 
line ists of tubes 4 it. Gin. wide by 4 ft. high, 
these tubes being in 9 ft. lengths, and the joints 
between 7 with lead. Besides curves of 
moderately radius the line comprises « curve of 170 ft. 
radius at the corner of Drammond-street and the Hampstead - 
toad, a similar curve where the line turns eastward at 
Broad-street, St. Giles's, and a ourve of 70 ft. radius where it 
enters the Holborn station. On ‘these eurves the tube is 
constructed of brickwork. At the Holborn station are 
situated a pair of horizontal engines with 24 in. cylinders 
and 20 in. stroke, which work the fan 22 ft. in diameter, 


the air “is exhausted from and forced into the 
will be” from the termini to 
sirin the tube, and 
ats trmini by the oppo- 
site process. pe | or trucks, are carried on four 
wheels, aud their ends are shaped so that they almost fit the 
i being partially closed by 
The suction main 
some distance from the 
mouth of the sucti.n 
ion of air formed 
end of the main 
doors are opened 
arrangement, the train to pass 
Holborn main eats of the two main 
Buston and the other (which is yet to 
the lost-oflice.are situated side by side, 
rser is provided by. which the trucks can be 

idly transferred from the one tubetethe other. It is ex- 
that the total time oceypied im the transit from the 
n Station to the .Post-offize will be about from 13 to 15 
minutes; the time ied by the experimental trains in 
running from Euston tion. to Holborn. being 7 minutes. 
We have in the present notice merly given a tew general 
particulars conéerning the line, but we intend shortly, when 
the works are more advanced, to described the whole system 
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* CORONERS" al AND BOILER 
Rt ' EXPLOSIONS. 


Mx. Lavixoror E. Fi , the chief engineer of the 
Manchester Association for the tion of Steam Boiler 
is last monthly report with the 





follow pertinent remarks the system on which 
conan’ taguenie on persons killed by boilers are at present 
ducted. Mr. Fletcher says: 





decorations and grandeur. It is on the left-hand 

carriage way ing through the basement at the side fate 
the semicircular pavilion, and terminating in a spacious 
entresol, leading to saloons on the level of the boxes, 

The. imperial entrance will, however, be eclipsed by the 
main siaircase, with its double row of columns and statuary 
marble decorated by the architect and artist. 

Such is the New Grand Opera House soon to be opened to 
the Parisians, the latest and greatest architectural effort of 
imperial will. 


Coytrnentat Contracts ror Ratis.— The Northern 
of France Railway Company has let a contract for 10,000 
tons of rails to the Anzin Forges Company; the terms are 
stated to range between 7/. 16s. and 7/, 14s. per ton. Burther 
rail orders are anticipated from the Northern of Franee(¢in- 
pany, as well as from the other great French railway ¢om-: 
panies. In Belgium a contract for 39,000 tons of rails for | 
Hungarian railways has been definitely let, and anothér con- 
tract for 20,000 tons of rails (for the Eastern or cone 
Railway) is now in the market. Another cantract) w 
may be mentioned is one for 9600 tons for the Belgian State 
Railways ; this contract has been divided among the leading 
Belgian works, at terms ranging from:31, MGs. dd, to 81. per 
ton. The Sclessin, Chitelineau, and Couillet Works lave 
taken conjeintly a contract for 15,000 tons of rails for a 
Russian railway; the terms have not transpired, but the 
contract is to be executed, it is understood, before the elose 
of September. MM. de Dorlodot have obtained an order for 


terms are 61. 8s. 9d. per ton, deliveries to be made at Ant- 
werp before the close of June. 


* We have availed ourselves of the courtesy of the pub- 
lishers of the Art Journal, who have placed at our disp 
these engravings, which have already appeared in the 
January number of that serial. In so doing. we have de- 
parted for once only from our fixed custom, in the desire 
ef bringing these drawings of the Grand Opera to the 
ndtice of a more general and practical class of readers 
than the select artistic circulation of the Art Journal 
eommanils. 





profit of from $360,000 to $455,000. 


6000 tons of rails for the Victor Emmanuel Railway: they 


“In too many cases during the past year the investigations 
conducted by coroners, in uence of boiler explosions 
have been most unsatisfactory, and but little light has been 
thrown on the true cause of the disasters, and the stereotyped 
verdict of ‘accidental death’ has been given in almost every 
case, which has at least failed to stimulate any preventive 
measures, if it bas not actually hindered them. Deaths from 
boiler explosions may be accidental legally, but they are not so 
mechanically. The inveterate habit still prevails of attri- 
buting almost every explosion to shortness of water, through 
the neglect of the attendants, though too sw wma the poor 
fellows have been victimised by working boilers, the off- 
‘spring of bungling boiler making and commercial greed. It is 
most. umportant that coraners should be empowered in all cases 
to.eall in competent en ring assistance, and that a seareh- 
ing examination shade male in each instance, as well as 
the truth plainly spoken. Were the press provided in this 
way with Saithiul particulars, and those who lead to the 
slaughter of them workpeople by the use of bad boilers, 
— to the bar of pubbe opinion, it is thought such a step 
w of itself do mach toward the prevention of steam- 
boiler explosions which now recur on an average at the rate 
of -one per week, and destroy from sixty to seventy lives 
per annum. The experience of the past year suggests, as a 
corrective for boiler explosions, investigation and exposure.” 


——— 
Go.p,--Up to the present time the value of the 
Id picked up in Sutherlandshire does not much ex- 

although it has been estimated by “ dig- 
ay An Inverness jeweller is paying 47. an 
i r sag, 2 him, the Mint standard price of 
ld being 37. 17s. lugd. 
A Gospex Wepping.—Mr. Robert Napier, the distin- 
uished marine engineer and iron shipbuilder, of Lancefield 
Glasgow, and West Shandon, lately commemorated 
the Grtieth anniversary of his wedding day, not by the formal 
4 n wedding” practised upon such an occasion in eome 
parts of the Continent, eek an agreeable gathering of old 
and young friends. The “ ier Bust,” presented by a few 
members of the Institution of Mechanical Engineers, had 
arrived a few days before, and was much admired. 
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« NOTICES OF MEETINGS, 

Tas LystrTcTion or Civ. EN@ineEers.—Tuesday, February 2, 
atSp.m. “The Mauritius Railway, Midland Line,” by Mr. James 
Robert Mosse, M. Inst. C_E. 

SOCIgTY OF ENGINEERS.~Monday evening, February 1, on “ Ex- 
plosive Compounds for Engineering Purposes,” by Mr. Perry F. 
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BOILER INSPECTION. 

Ir is a significant fact, and one worthy of the most 
earnest consideration of all employers of steam power, 
that, while scarcely a week passes without the papers 
containing an account of some boiler explosion of a 
more or less serious character, the occurrence of such 
an explosion amongst the thousands of boilers in 
charge of efficient inspection associations is almost un- 
known. It is, in fact, scarcely possible to over- 
estimate the amount of good which has been effected 
of late years by the Manchester Association for the 
Prevention of Steam Boiler Explosions, and by the 
kindred associations which have sprung from that 
parent society. They have shown the important trath 
that, in ninety-nine cases out of a hundred—if not 
indeed in nine hundred and ninety-nine cases out of a 
thousand—boiler explosions are but the results of 
carelessness, or the want of proper knowledge either 
on the part of the original constructors or the users of 
the boilers. They have shown that boiler explosions 
are, if not altogether, at all events in the great majority 
of instances, preventible ; and they have rset the 
reports of their engineers disseminated a vast amount 
of useful information respecting the construction and 
management of boilers amongst their members and 
the public at large. 

In the vast majority of cases the user of a steam 
boiler is without that knowledge which would enable 
him to discover any constructive defects or deficiencies. 
He buys a boiler of a good maker, or of a maker who 
is reputed to be aoa; tha boiler is set in place and 
started to work, and, in but too many instances, so long 
as it supplies sufficient steam and no leakage or failure 
occurs, the owner gives himself no further anxiety re- 
specting it. Inall probability, also, the boiler is under 
the immediate charge of an engine driver or stoker, 
who, as far as the principles of boiler construction 
are concerned, is as ignorant as his master. We are 
far from wishing to underrate the capabilities of the 
class of men to whom the care of a steam boiler 
usually falls: that there are many well informed men 
amongst them, none know better than ourselves, but 
as a class we have always found them inclined to 
place far too much reliance on the strength of any 
boiler which does not give trouble by leakage. As 
long as a boiler is “tight as a bottle’—to use a 
favourite expression of theirs—they are apt to put far 
too much faith in its resisting powers, although at the 
time some of its plates may be corroded to such an ex- 
tent as to render the boiler positively dangerous. To 
return, however, to our supposititious case. Eventually, 
if no other source of failure arrives, the boiler begins 
to give trouble by leakage, and after this has gone on 
ior a greater or less time—according to the more or 
less procrastinating habits of those under whose 
clmrge the boiler is placed—a boiler maker is sent for, 
who executes the necessary repairs according to his 
abilty. Perhaps advantage is taken of the stoppage 
to give the boiler a thorough overhauling—and many 
serious defects have been discovered in this way, as 
all beiler makers well know—or, perhaps, the work 
is huried over, and the boiler got to work again with 
the last possible delay. So matters go on until, 


qualified the want of the r engineerin 
knowledge for the office they as yg Se . 
Nor are the dangers which arise from the want of 
competent periodical inspection the only ones to which 
the users of steam boilers are exposed. We to 
say that in but too many instances boilers of decidedly 
defective construction are turned out by firms who 
ought to know better. The materials and workman- 
ship may be good, and there may have been every in- 
tention on the part of the makers to turn out reliable 


eventually, an explosion occurs, or—as luckily hap- rae yo lie og cr ge onc The Mid- 
pens more frequently — some more serious land Association, like of Manchester, collects 
than usual causes the boiler to be condemned and re-| particulars of boiler by ge and Mr. Marten’s 
placed by a new one. annual illustrated report familiar to all our regular 
To some of our readers the statements above made | readers. 

may seem to be overdrawn; but we can assure them| It cannot be too often stated that, in none but very 
that this is not the case, and all engineers who have | rare is there anythi me pegenens > bee 
had experience in such matters will corroborate what | tery to boiler i a rule they are 
we say. Doubtless most boilers are “examined” ay oe either by ignorance or neglect, or | 
from time to time; but it is in the vast minority of combined. The remedy consists in placing 

cases that such “examinations” are worthy of the | boilers under thoroughly competent inspection, and in 
name. They are in but too many instances merely | the owners acting on the suggestions which the in- 
superficial, and are but too often made by men who, | s may make. Years may perhaps elapse before 
even where their intentions are of the best, are un-| this is done; but in the mean time much good may be 


and may enable the juries to bring home the neglect 
to the proper persons instead of returning their 
stereotyped, in too many cases senseless, verdict of 
‘accidental death.” At best, however, we consider 
this but a temporary measure, the most sensible course 
being, as we have said, to prevent boiler explosions by 





boilers; Jut—the fatal bu/—the knowledge was want- 
ing, and so an explosive machine was turned out in- | 
stead. Those who have read the monthly reports of | 
the Manchester Boiler Association—and admirable re- | 
ports they are—will have seen ample proof of what we | 
state. Long and energetic has been the crusade which | 
Mr. L. E. Fleteher, the chief engineer of the associa- 
tion, has carried on against defects of construction and | 
setting, against manholes unprovided with any strength. , 
ening ring, against unreliable safety valves, against 
leaky blow-off cocks, against the want of proper 
water gauges, against defective feed apparatus, 
and against a host of other evils which we can-| 
not even mention here. And these labours we | 
are glad to say have not been without their fruits. | 
The Manchester Association has now been in opera-| 
tion about fifteen years, and although during that 
period there have been a few—a very few—instances 
of boilers under its charge having exploded, yet it is 
a fact well worthy of record that no such explosion 
has ever occurred with any boiler guaranteed by the 
association. In order that such a guarantee may be 
given a boiler must be free from defects of construe- 
tion, must be in good order, and provided with all 
necessary fittings, and must be open to a thorough 
internal as well are external examination at least once 
annually. Of course external examinations and visits 
of inspection are made more frequently. The associa- 
tion has now about 2000 boilers under its charge, and 
during the past year 2060 complete, or as they are 
termed in the reports “entire,” examinations were 
made by its officers. 
tions about double the number of other examinations 
were made. The association also gives assistance to 
its members by furnishing them with the best informa- 
tion respecting the methods in which steam boilers 
should be worked, and besides what may be termed 
its own proper duties, it collects, as far as lays in its 
power—often at considerable trouble and expense— 
full particulars of ali explosions which occur through- 
out the country. ‘These particulars, together with re- 
marks upon their causes, are furnished to the members 
in the monthly reports. We ourselves receive these 
reports regularly, and we can testify to their value. 
Their length, and the demands upon our space, pre- 
vent us from reprinting them in full; but extracts 
from them have frequently appeared in our columns. 
And here we may remark that the Manchester associa- 
tion is not a commercial one; it has no shareholders 
and no dividends; but is purely what its title states 
it to be, an “ Association for the prevention of steam 
“ boiler explosions, and for the attainment of economy 
“in the use of steam.” 
One great good effected by the Manchester Associa- 
tion is that it has given rise to the formation of 
similar associations in other parts of the country. 
Amongst these the foremost is the Midland Boiler 
Association, which, with its energetic and able chief 
engineer, Mr. E. B. Marten, has done good work 
amongst the ironworks and collieries of Staffordshire 
and its neighbourhood during the past six years. Mr. 
Marten has, like Mr. Fletcher, about 2000 boilers 
under his charge, and amongst them a large propor- 
tion—in fact we believe the larger proportion—are 
externally fired. A number of the boilers of the dis- 
trict are heated by the waste gases from puddling 
furnaces or blast furnaces, and they belong to a most 
dangerous class, yet those under Mr. Marten’s care do 
not explode, or at all events have done so in but ve 
few instances, and then after defects had been poim 
out, while amongst those not under inspection explo- 





Besides these “ entire” examina- ' 


an efficient system of inspection, and not to allow 
them to take place, and then investigate them after- 
wards, however perfectly. The latter proceeding is 
nevertheless undoubtedly good, as tending to the 
adoption of the former. 








RAILWAY COMPETITION. 
However far competition may be beneficial in the 
case of ordinary trades, it has notoriously led to 
amalgamations, attended with increased bardens to the 
public in the case of railways. There is little room to 
doubt that had the Lewes and Brighton line, for which 
an act passed three years ago, been constructed, with 
its long tunnels and immense earthworks, the passenger 
| traffic between London and Brighton would have 
derived little if any permanent benefit. Indeed, it is 
| only due to the capriciousness of our railway legisla- 
‘tion that that memorable bill, empowering a directly 
| competitive undertaking, ever passed at all. Year by 
| year, indeed for three years previously, it had been 
| Fejected, and when the South-Eastern Company did 
; at last obtain the powers they sought, they were only 
| too glad to come before the next session of parliament 
seeking powers for abandonment. Against such com- 
petition, where two capitals of equal magnitude, and 
| involving equal working expenses, are to be employed 
to do the work of one—and even the old Brighton line 
| could’ work a largely increased traffic did it offer—the 
| wisest councils would be directly opposed to the 
|} competing scheme. 
But all railway engineers who have the candour to 
' confess that errors of judgment may have crept into 
the older system, and who are willing to examine the 
construction and working of railways abroad, where 
far lower fares permanently prevail, will not deny that 
it would be quite possible in the light of modern ex- 
rience to now construct sufficiently good lines here 
in England which would do their work, and earn a 
fair profit at fares and rates but about one-half those 
;now charged. It may be an occasion of regret that 
interests representing great capital should be aban- 
doned; but in all ordinary manufactures this is done 
| by the proprietors themselves, and necessarily done in 
their own interests as fast as improved plant or 
machinery, lessening the cost of production, is in- 
|vented. Thus the cotton spinner is forced, for his 
own sake, to replace his old machinery by new where 
the cost of susbeifion for the latter is found to be, by 
|any considerable extent, less than that of the former. 
It is the same with the ironmaster where a difference 
jin the size or form of furnaces or improved plant of 
any kind is found to cheapen the cost of iron by a 
| few shillings aton. Nor can it be denied even that 
| many and important improvements have been made in 
| railway construction and railway working since the 
early days. It is the fact, however, beyond all possi- 
‘bility of denial, that these improvements have not 
_ reduced fares and rates to anything approaching those 
which prevail abroad. By nearly surface lines the 
cost of land and of works is greatly lessened. We 
now have machinery at hand by which the occasionally 
steeper gradients and sharper curves which such lines 
may involve would amount to but a little more per 
train mile than at present ; and it is possible by run- 
ning fewer and better filled trains, as of course might 
also be done on the existing lines, to greatly diminish 
the cost per passenger or per ton of goods. Nothing, 
however, but competition appears likely to induce the 
old compani 6 titer le mode of cuskleg, nd 








the company which first sets the example of running 































































3 ENGINEERING. 





[Jan. 29, 1869. 








fewer and better filled trains, excluding as much as|puddling furnace instead of previously refining the 
possible express and ail exceptional trains, preparing | tron, at a cost whith still represents the price of 2 ewt. 
itself, in fact, for the great popular trallic of the |of nitrates per ton of pig iron used, and which at 
country, and giving the pablic the advantage in lower | present is not far from 30s, So far, therefore, it will 
fares, would at once find its account in greatly in- | not be sufficient for Mr. Heaton to state tlie proportions 
creased trallic. In working expenses alone the | of nitrates employed without, at the same time, show- 
old company, working upon the same system | ing how far the decarburisation has been carried in 
as the new, would have a moderate advantage as| each particular case, and how much of the work has 
refercgti to the cost for each passenger or ton, but the | been left to the puddler, who must bring the “ crade 
great difference in capital charges should enable the | metal” to nature in the baking furnace. In making 

where the old one | cast steel from this partly decarburised product, the 
g its | rest of the carbon must be removed from it by means 
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new coutpany to earn a dividend 
could not pay iuterest on its debentures, leas 
shares absolutely worthless. Itis, of course, for Par- | of oxidising agents added in the cracible. Of these 





additions, however, no statement has been published, 

tain extent, opens a field be doubt 
anenormously inflated eap ‘re is no evidence published by Mr 
waste, or whether the public are to be accommodated as | Heaton which would prevent us from supposing that 
they might be at but little more than half the present | he uses his so-called converter simply as a relinery, 


liament to consider between the shareholders and the 


public whether the latter are to be made to pay upon and this, to a cer 








tal representing an enormous | and dif 








' i . ae . aa > ’ 
cost. It is a most important question, therefore, be- | and that his “crude steel” is nothing but refined pig 
1 . ; | g 
fore any movement is made towards the acquisition of | iron, similar to that used in almost every pudding 
: ' : ; ~~ : : SP 
the existing railways by Government, whereby the | furnace in Staffordshire or in Yorkshire. So far as 
hs e would still be saddled with the support of aj the chemical part of Mr. Heaton’s recent experiments 
arge amount of wasted capital, whether competition | 1s concern d, it cannot be considered as being favour- 
under a wholly reformed systemshould not be permitted. | able to his cause. We now pass to the mechanical 
properties of the Langley Mill products. Mr. Heaton 
has made pot steel from different brands of iron, and 
THE HEATON PROCESS | Mr. Kirkaldy’s testing machine has given evidence as 
By Feapivanp Kouy, C.E. | to the qualities of the steel bars produced. We find 
‘ ' - ithat from “ Round Oak” pig iren a steel was made 
wa ; ’ sy about the merits and demerits of} | Nid . 
“ , 1D ; which, with a breaking strain of 40 tons per square 
ti ed “‘ Heaton Steel Process” is not yet at an | : : “i 
" : inch, extended only 1 per cent. before being fractured ; 
end. On the one side, the promoters of a limited|))~?," at ere ae @ 
a the steel from “ Butterley” iron broke with 38.3 tons, 
liab ity company are straming every nerve to draw . on . o Apert 
" a ‘ ' and 7.6 per cent. extension ; Dowlais” iron gave 
the attention of the public upon their patents, and to , o ' 
/ steel which cracked at 1.3 per cent. extension, with 
; 


; ; ’ = ; } ‘ ‘ 
produce satisiactory evidence of the great prospective an 6 - - - 
i ‘ f thes a | only oJ./ tons on the square inch ; while some of the 
rom the new process; | .. ” “ ‘ 

t Heaton steel,” made from No. 3 “ Dowlais” iron, 


so low a figure as .8 per cent. extension, with 





gains and benefits to be derive 
om the other side, the professional leaders of I ublic 


gay ig 
35.5 tons breaking strain. 

Comparing this with Mr. Kirkaldy’s tests of market- 
: able steel from different makers, we find no instance in 
filment of a duty towards the public, that the names he a Re” ‘ 

; . A Ye. z od < . | which steel of 35 to 40 tons breaking strain extended 
of Dr. Perey, Henry Bessemer, Robert Mushet, and RE? yan . 

seeen hone someeged in’ wriah- in eennexion @ith ( ss than 9.1 per cent. (Blockairn puddled steel), while 
ee eee Coe ee aed par eats Krupp’s steel, with 46 tons breaking strain, extended 
Heaton steel con!roversy ; and it ts with the same in- 15.3 per cent., Bessemer’s steel, with 55.7 tons breal 

. Hr nt., pase me , Wita a 8 Dreaa- 
tention thai we now proceed to scrul the addi 1 5.5 per cent 1 Tu Yo east 
( 2 TM pen ant urton s Cas 


. oh ing strain, extend 3 
thonail evidence regarding the Heaton process, which al . : ; P . ¢ 
: steel had 66 tons breaking strain, with an extension of 


opinion consider it their duty to scrutinise that evi- 
dence, and to pot out how far it is defective or in- 
efficiently conclusive. 1t is im that spirit, and in ful 


has recently been published-im another pro.essional | - | , ‘ 
: 54 per cent. 
aper ‘4 r . . 7 = . . 
i 4 ‘ lhe evidence of Mr. Kirkaldy’s tests is quite con- 
In doing this, we have neither cause nor intention| , po . . : 
elusive. There is not a steel maker in this kingdom 
to doubt the trath and correctness ol the statements . ' 
- , com ; who would dare to bring such steel into the market 
of facts made by the different parties interested in Mr. , ~ he , 
; Fes. ; 38 as the Heaton steel, made from these well-known 
Hea! on’s pate nis or bv their scientilic advisers and ' . 
ap the , - marks of pig iron, has proved to be, and we have no 
witnesses: bat while admitting the facts, we differ}, , . , , 
. : ‘ : hesitation m asserting that there are hundreds of tons 
from Mr Heaton, in reward to the conclusions to be > . . ; oe ‘ 
; 3 f spoilt Bessemer ingots used for foundations of 
derived from thos experimental data, : . “ 
; ¥ : steam hammers, and for the oy ment of some of the 
‘ ma re snl oim ane r " n n “— " " . 
Mr. Heaton’s profe ssed aim and purpose is the pro-| Sheffield forges, which would show a better test in 
m of go el from the inferior brands of lig? ’ fa nine 
duct.on of good steel from the inferior brands of iron. | Mr. Kirkaldy’s machine than Mr. Heaton’s specimens 
He decarbarises his pig iron by the action of vitrate of have done “ 





soda, and he maintains that this reaction causes at the} >» far from being able to produce “ good steel ” 

sane time a complete puritication of the iron from | from phosphoric pig-iron, Mr. Heaton makes the same 

suiphur and phosphorus Mr. Heaton endeavoured to] cold, short, hard, and brittle material, which every 

establish his case by the evidence of chemical analysis ; | stee] maker is acquainted with: the only difference 
sets cont rafessce Miller's re , : 

but the facts contained in Professor Miller’s report | being that Mr. Heaton sends his samples to Mr 

were unfavourable to his cause. It was found that} Kirkaldy, while the other manufacturers bury all 


" ‘ of «of t " } es . vt ’ Wee ate »] . 
the product he Heaton converter was wo steel, not | similar products in their factory yards. 
















| 
| 
| 
| 
| 


free from phosphorus, and sof liquid, and that the In arriving at this general conclusion we do not 
quantity of nitrates employed in the process was about | ove look the fact that in one exceptional case Mr 
3 ewt. per ton of the converted material produced | Heaton has produced steel of a marketable quality. 
Mr. Heaton consequently discarded chemical ; nalysis ; |Some white forge pig from the Lonewy Works in 
he reduced the quantities of nitrate of soda, and bh France has made steel of 50.7 tons breaking strain, | 
now certilics this quantity to he “fen per cent.,” with. | md 8.3 per cent. extension. ‘This result is still below 
pr adie t+ , Stating Upon What these 10 per cent. are | mediocrity for crucible steel, yet if the pig iron had 
caicuiated We suppose, for the sake ¢ t argument, | contained a sensible proportion of phosphorus, and if 
that this means 10 per cent. of the weight of metal | the product from the converter had been charged into 


, : ‘ ne ¢ ateme wer i — tis : sa) } ‘ 
produced, and taking the statement even im this most) the crucibles without any subsequent heating, ham- 














lavouravie nstruction for granted, we still maintain nering, or squeezing, ind without the addition of any 
that it aflords no proof in Mr. Heaton’s favour. The | considerable quantities of other materials, this single 
decarburisation of pig iron, as carried out by Mr. | instance would stand before us as a technical, although 
I nat . > : —_ + ‘ . — . " . 

Heaton, is a matter of degree ; it is a refining process | not 2 commercial, success. In reality, however, Mr. 
which can stop at any point between the original pig| Heaton’s certificates and declarations are absolutely 
iron and the completely deearburised iron. If Mr. | silent upon all those precise points; and the contra- 
Heaton - greater quantity of nitrates, bis | diction in which this one case stands to all the other 





product will be more deearburised ; if the proportion of | evidence of failures collected and published by Mr. 
nitrate is reduced, the refining process will stop short | Heaton allows us therefore only to suppose that the 
at an earlier stage. The production of iron or steel exceptional result must have been due to exceptional 
must then be completed by a second subsequent pro- | causes not inherent, and not characteristic to the 


cess, viz., the “ baking” in a reverberatory furnace for| Heaton process. The Longwy iron is very little 
: » 4 M : 5 ’ . | 
making wrought iron, and the remelting in the cruct-} known in this country, and the mere statement that 
hi] Ras, RED Read , : 22% : 
bies for manatacturing steel. Iu this second process |the ores from which it is made belong to a certain 


the carbon still left m the “ crude” metal is finally re-| ceological formation proves n thing whatever in the 
moved, and it is obvious, therefore, that it is optional | absence of a chemical analysis of the pig iron itself. 


r ' ‘ ‘ . law 4 _ - . 2 . 
fur Mr. Heaton to employ a greater or smaller per-| So far as the manufactare of stecl from the in- 





centage of nitrates. dn fact, it suggests itself that it | ferior qualities of pig irou is concerned, Mr. Kirk- 
may be most economical to employ no nitrates at all, | aldy’s tests afford conclusive evidence that the 
and to commence the decarburisation at once in the ' Heaton process is not successful. 


| side had the best cause, wi 


We now. pass to the seeond part of Mr, Heaton’s 
process, viz., the manulacture of wrought iron or 
“ steel iron,” as Mr. Heaton prefers to call his pro- 
duct. The “ steel iron” is made by baking the refined 
metal from the converter in a reverberatory furnace, and 
by subsequent piling, rolling, and hammering. ‘This, 
as is well known in the trade, corresponds to the pre- 
cise number of operations or “heats” which will 
entitle the product to the brand “ best best best” in the 
old-fashioned routine of iron making. If we now 
compare the tests of Heaton’s “ steel iron” produced 
from the different kinds of pigs with the tesis of the 
corresponding brands produced im the ordinary pro- 
cess, we find that Scotch pig iron gives a mean *break- 
ing strain of 22.3 tons, with 16.7 per cent. of extension 
when treated by the Heaton process, while the same 
pigs when treated by the ordinary process, say 
“Govan B. Best” or “ Glasgow B, Best,” will bear 
from 30 to 32 tons breaking load, and give an exten- 
sion of 19 to 23 per cent. Mr. Heaton’s product 
from “Round Oak” iron gives 20.5 tong breaking 
strain with 20.8 per cent. extension, while the puddling 
process makes iron of 25 to 28 tons breaking strain, 
and equal ductility from the same pigs. In a similar 
manner we find the tests of Heaton’s “ steel iron” 
from “ Butterley,” “ Dowlais,” and “ Middlesbro’” 
pig iron inferior to the results which the good qualities 
of bar iron from these respective pigs are known to 
give when treated by the eommon puddling process 
M. de Wendel’s “steel iron” broke with a load o 
21.3 tons upon the square inch with an extension of 
12.6 per cent. We can only hope for the sake of the 
reputaticn of the great works at Hayange that Messrs. 
de Wendel and Co. can produce a better quality of 
bar iron in their own works by the common puddling 
process than Mr. Heaton has made from their pig iron 
it Langley Mills. 

In this manner the whole evidence as to the ad- 
vantages of the Heaton process for the manufacture 
of either steel or iron breaks down completely. For 
making wrought iron the Heaton process as at present 
practised is not cheaper than the ordinary puddling 
process, and its products are considerably inferior to 
those of the old-established mode of manufacture. For 
direct stecl manufacture the Heaton converter is 
entirely unfit, aud it requires the additional plant of a 
steel-pot furnace for making cast steel. The Heaton 
process cannot compete, therefore, with the Bessemer 
process, the Siemens-Martin process, or the steel 
puddling process when superior kinds of pig iron are 
employed as the raw material, and from the inferior 
classes of British pig iron the Heaton process pro- 
duces the same kind of cold, short, and brittle material 
which all the other processes of steel manufacture 
hitherto known inevitably produce, and which is unfit 
for any practical purpose, 


GIBRALTAR. 

THERE can be no possible occasion for imputing un- 
patriotic motives to those who but so recently are 
asking us to cede to Spain the grand stronghold of 
Gibraltar. Yet there is much sentimental writing in 
the terms in which they appeal to our national mag- 
nanimity. They regard our possession of Gibraltar as 
ding insult to Spain; so they might possibly 
1 the present independence of the American 
States as a standing insult against ourselves. In both 
cases possession was obtained by the preponderance 
of force directed under the impulse that the winning 
ich was of course no more 
than the losing side from the first to the last believed 


of their own. No one, of course, can question our abso- 


a St 


rega 









| lute title to Gibraltar: The only question remaining, 


so far at least as Englishmen have to consider, is its 


| occupation by ourselves worth the money it costs us? 





No competent military or naval authority can possibly 
deny the strategical importance to any country what- 
ever of a position like Gibraltar. It would serve not 
merely as a coaling station, nor as a port of call, nor 
merely as an anchorage ground to any nation possess- 
ing it, but its guns would command, under whatever 
power, as much of the commerce of the globe as 
might be compelled ii stress of weather, as in the 
case of a Levanter, to seek shelter on that side of the 
Straits. Gibraltar has a large, indeed a magnifi- 
cent and nearly land-loeked harbour, available as wel 


| for commercial purposes as for those of offence and de- 


fence. That harbour is ours except in so far as Spanish 
guns on the heights of Algesirus may command It. It 
may yet happen—and all our preparations for warare 
based wholly upon possible contingencies of the kind 
—that we may be at war. with some power or other 
whose territory lies along the Mediterranean. dut it 
does not follow necessarily that that power vill be 
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Spain ; and even if it were, we could deal with her; 
and probably effectually, at many vulnerable points, 
not only at Cadiz, Mal and Barcelona, but at 
Algesirus as well. “The latter position is one which 
could not only be commanded by sea, but taken by 
land; and there catt hardly be a doubt that were 
Spain, under whatever circumstances of conflict with 
us, to dare to meddle with Gibraltar, we should take 
immediate and perifianent possession of the whole 
shore of the bay, aud of everything commanding it, if 
not, indeed, a far larger extent of Spanish territory. 
It would be less diffi@ult to take Algesirus than it was 
originally to gain Ppssession of Gibraltar; and the 
first Spanish gun @gainst us from the first named 
position would, we think, decide its fate for all time. 
There can hardly be amy comparison in respect of 
anchorage ground and shelter ec Gibraltar and 
Ceuta; and it is not, thérefore, likely, unless our 
opinions are very far beyond the standard of English 
feeling, that we, asa nation, shall allow the maritime 
advantages of Gibraltar to be wrested from us, if, in- 
deed, we eveu allow them to be imperilled by Spanish 
powder, 


A NEW SYSTEM OF RAILWAYS. 

Ir is a problem deserving the profoundest attention 
of statesmen, political economists, and, indeed, of 
every member of the Government, why we, possessing 
the cheapest iron and coal of 
world, as well 
be overburdened with the most costly railway system 


in existence, costly in original capital, in maintenance, | 


and in fare Engineers, like all other professional 


! 
perfectly demonstrable, not alone upon engineering 
estimates, but by actual reference to the cost of con- 
struction and working of foreign lines, that we have 
wade mistakes in railway engincering, which are cost 
ing us yearly at least fifteen millions sterling, or half 
ig much, say, as the interest upon the national debt. 
With our immense railway traflic, passengers should 
be carried first-class at a penny a mile, and third- 
There are two reasons, and 


class for a halipenny. 
first 18, 


only two, why this is not actually done. The 
that under a system of construction retained from 
the earliest practice of railway engineering, we make 


our lines twice as costly as they need be, and work | 


them upon a system which entails upon us twice the 
working expenses per passenger and per 


necessary 
It is not so many years since the slight 


ton of goods. 
incline of 1 in 80 between Euston and Camdeu-town 
was worked by fixed engines, nor since it was be- 
ieved that no incline steeper than 1 in 100 could be 
worked by locomotive evgines at all. And it is still 
the fact that, with few exe ptions in this country, few 
English locomotives are made fitted to ran salely and 
economically through ten chaia curves. 
false system of engineering fostered as well by interest 
as by custom, viz., that whereby the engineer profits 
directly as, instead of inversely to the cost of his 
works. Railway promoters do not yet appear to have 
learned that it would be altogether better to pay a 
premium upon economy than a premium upon extra- 


vagance. 


will of the chief engineer is law, is the most direct 
and obvious encouragement to great expenditure o 


capital. Were the engineer paid—and it would not 


be an injudicious course thus to pay him—inversely | 


as the sum expended upon his works, or, in other 
words, were he to be paid the more according as the 
cost of sound and satisfactory works was diminished— 
it would be far better not only for himself but for the 
public at large. At present he has no encouragement 
to economise, but on the contrary, a direct encourage- 
ment to an extravagant outlay of capital. 
false conception upon the part of the public of the 
real merits of railway engineering, the engineer 1s made 
to feel that he stands no chance of making a reputation 
unless by something grandiose—a profoundly deep 
cutting, or a tunnel ever so many miles in length, or 
an embankment or viaduct of enormous altitude, or 
termini of great magnificence and proportionate cost. 
‘There is no real difficulty, and thoroughly competent 
engineers will bear us witness, in working occasional 
inclines of 1 in 40, five chain curves, nor in working 
express trains with an average retardation, stop and 
acceleration of two minutes only. Nor should the 
public, unless wilfully perverse as to punishing them- 
selyes as with an income tax, demand or expect very 
frequent trains. It is a principle in railway economy 
well known to every manager and engineer that 500 
passengers cau be carried at but little more total 
expense than 100; and it is certain that were the 
public admitted to the full advantage which well filled 


We have a} 


With a} 





trains imply, in respect of fares, they would willingly 

forego much of the frequency of p Bec sat upon 

—— oe Jmapy of our railway managers now pride 
1emselveg, te F 






But un 4 new and healthier stage of railway 
competitio@ 1§ once inaugurated, whether to Brighton, 
Birminghaf, or Bristol, it is idle for the public 


to hope fo¥ any of the advanta naturally ac- 
cruing from an amended practice. We have no sym- 
pathy with @ompetition, except in so far as the public 
may derivé @ positive benefit from it. The original 


London, Lewes, and Brighton scheme was wholly com- 
petitive—defiantly so--offering no advantage in dis- 
tance, gradients, or cost of construction, and only 


what would have been an assuredly tem advan- 
tage in respect of fares. ‘Another scheme, however, 
which has received. our oecasional notice within the 
last few weeks, does promise, and for sufficiently satis- 
factory reasons, a pasitive and i ing j 
original eost, and pare ama 
as well as in the cost of ‘working, and, for the double 
reason, & most important saving in fares. We are un- 
acquainted even with its promoters, except in so far 
that Mr. Brunlees is their engineer, nor do we even 
suppose that he is alone in his profession in his views 
as to an improved system of railways. We would be 
glad to see his line carried out; we would be glad, 


| indeed, to see lines constructed upon the same prin- 


any country in the| 
as comparatively cheap labour, should | 


| 





The system of professional commissions, | 
especially where, as in ali railway undertakings, the | 
| especially intended for the use of young children, the 


ciples through many other districts of the United 
Kingdom. That they would injure vested interests is 
certain, but the English nation will not, we are con- 
vinced, for any considerable time permit vested inte- 
rests to stand between themselves and their permanent 


neu, dislike the confession of any mistake, yet it is} prosperity. 
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Van Nostrand’s Eclectic Engine ering Magazine, selected 

Srom the Home and Foreign Engineering Serials. (No. 1.) 

Conducted by Atexanpsr L, Hotiey, New York. D. 

Van Nostrand, 192, Broadway. 
Tue first number of this new American magazine con- 
tains thirty-nine articles, and a cloud of paragraphs ex- 
tracted, compiled, and condensed from the various 
scientific journals, selected and arranged by an able 
and experienced journalist and engineer. The facility 
and cheapness with which such a serial can be pro- 
duced, and the difficulties which attend the American 
public in procuring the originals utilised in the com- 
pilation, render the prospect of success a fair one for 
this magazine. It does not, we presume, attempt to 
assert for itself a leading position in engineering 
literature, for, as it can ouly shine by borrowed light, 
it must of perforce remain an auxiliary luminary, The 


}same advantage and disadvantage attends it which 


s inseparable from all eelectics, that, while it can dip 
into an infinite variety of streams of knowledge, it 
cannot of itself become the source of living waters. 

We must not omit to congratulate the publishers on 
the ingenious mechauical mghtmare which decorates 
the wrapper. —_—- 

We have received three small. volumes of Messrs. 
Cassell, Petter, and Galpin’s rudimentary treatises, 
and another of the series of Technical Manual, by the 
same publishers. In these little books, which are 


primary elements of science are so dealt with as to be 
within the grasp of childish understanding, while 
they are designed to lead the juvenile student step by 
step to a more advanced series of manuals. 





Bessemer Steet Makise.—According to a recent report, 
made by M. de Billy, inspector-general of mines, there are 


|}now in use in Europe, Italy and Russia excepted, 125 





Bessemer converters, these having a total capacity of 556 
tons. Krupp isthe largest owner of Bessemer converters, 
there being 13 at the Essen works, some of them having a 
capacity of 7 tons. In France 20,000 tons of Bessemer steel 
were made in 1867, and 35,000 tons in 1868. 

TeLeoraPrus 1x Amenica——The Postmaster-General of 
the United States has made a report to Congress in favour 
of the Government taking possession of the telegraph wires, 
as in Great Britain. The project is assailed, however, in the 
newspapers, and there is much carnest discussion about it. 
With reference to new Transatlantic cables various Bills 
have been introduced into Congress; one in the Senate by 
Senator Conkling, of New York, to permit the New York, 
Newfoundland, and London Telegraph Company to land 
one or more submarine cables upon the shores of the United 
States; another by Senator Morton, of Indiana, forbidding 
the janding of any cable on any part of the territory of the 
United States without the consent of Congress; and another 
by Senator Nye, giving the American and Asiatic Telegraph 
Company permission to land acable on the Pacific Coast. 
The New York Chamber of Commerce has adopted a declara- 
tion that Co: and not the States,alone has power to 
grant a franchise to a cable company, and has forwarded it 
to Washington. 


RAILWAY WORKING EXPENSES. 
Tr has long since become understood that the nicest ques- 
tion for the judgment of the railwa 


& hundred éubsidiary questions as to the total length of line ; 
the gradients and curves ; topography of the district traversed ; 
character of soil and rock, and habits or regime of streams ; 
the value of land ; the nature, and especially the extent, of 
the expected «traffic; the position of stations; the system of 
working, &e. Straight, level lines are, of course, always 
the best, wheré@ they can be made over open, level ground. 
Even in moderately rough ground, and in the valleys of 
hg“ Dry a ar and least undulating lines are the 

cost neceasary earthworks, tunnels, and 
viaduets is not out of proportion to the magnitude, fre- 
quency, and speed of traffic to be carried on. It is exactly 
ee ae en has to judge whether—and he 
almost invariably the alternatives presented to him—to 
go up, or go down, or around, or go through. In even a very 
moderately rough district, the difference in cost between a 
pase cape ee che, cpneegthn ane gon 
principle of flat gradients and lonz easy curves may amount 
to 10,0001. or even 20,0001. per mile. The one would go 
nearly over and along the surface of the ground, taking up 
its eight acres a mile, while the other would have deep cut- 
tings, requiring, perhaps, in some soila, five or even six or 
seven chains’ width of land, and excavation at the rate of 
from ene and three quarter million to two million cubic 
yards per mile, with long “leads,” and at a cost necessarily 
increased by the always mose or leas uncertain nature of 
the soil 50 ft. down: the embankments would involve pro- 
bably the same dimeusions, and both cuttings and embank- 
ments would require, the former long and lefty overhead 
bridges, ond the latter long and carefully made culverts and 
under bridges. Here, there would be a tunnel; there, a 
long, lofty, and costly viaduct, and all these works would 
involve a heavy interest charge upon the capital expended 
upon them before they were brougit into use, Such heavy 
works have been generally popular with engineers, and 
always so with contractors, and even the railway share- 
holders take more or less pride in them, 

Now a somewhat longer, and considerably more unda- 
lating and tortuous line might cost 10,0001, or even 
20,0002 less per mile, the interest upon which at 5 per 
cent. would be as many shillings, or twice as many—say, 
20,000 or 40,000—sixpences. If 20,000 or 40,000 train 
miles were made over each mile yearly, and the increased 
cost of working the steeper and more crooked line was 
6d. per train mile, then it would be as econoniical to ex- 
pend the increased capital and thus obtain the advantage 
not only of diminished working expenses, bat that of a 
higher average and more uoiform speed. If this standard 
of increased cost per mile could be foretold as applying to 
the surface line, the 20,000 train miles would correspond to 
thirty trains each way on week days, and eight trains each 
way on Sundays. The 40,000 train miles ever each mile 
of line would correspond te twice that number of trains, 
say, sixty each way, or one hundred and twenty in both 
directions on week days, and sixteen each way, or 
thirty-two in both directions on Sundays. If, however, 
the ultimate traffic of the line required but one-fourth 
the namber of trains assumed in each of the above 





cases, then the interest upon the increased capital 
j; would correspond to 2s, additional working expenses 
| per train mile. The steeper line would require heavier 
| engines and a stronger permanent way, a greater expendi- 
| ture of fuel, and an increased cost of repairs, If the 
difference in steepness was very considerable an increased 
number of trains would require to be run. Possibly, ton, 
the steeper line would be somewhat more liable to aeci- 
dents. ‘This is a point of great delicacy. A train in good 
ruaning condition, and going 35 miles an hour, has its re- 
sistance doubled on a gradient of 1 in 145 or 1 in 150, as 
compared with that on a level, and trebled on a gradient of 
lin 70 tolin 75. Yet the up gradient in one direction is 
down in the other, so that the average expenditare of 
power is far less than such a comparison would show, 
something like 1 to 1} in the first case, and 1 to 14 in the 
second. The whole problem of the comparison of routes is 
in nearly every case an interesting one, although from the 
great variety of considerations which enter into it it may 
be impossible to deduce any general law. Our own opinion 
is that engineers have loog been ready to go beyond the 
class of. constructions requisite for economical transport. 





Provvuction or Lime ty Iraty.—The number of lime 
kilns in Italy in 1867 was 4071, and produced 4,790,383 
metric quintals of lime, or about 579,000 tuns of the valuc 
of 11,507,200 france. The kilns for burning chalk for 
agricultural pu were 891, and produced 1,080,372 
quintals, of the value of 1,603,670 francs. 

Aqnicvtrcnas Invention rx Rvssta—Under the title of 
a Permanent Exhibition of Inventions and Improvements, a 
new section has been added to the museum of agriculture. 
The object of this new section is to supply those who have 
invented or improved agricultural machines, implements, or 
methods, with ready means of communication with agri- 
culturists and the public. The machines, models, plans, or 
drawings are to be exhibited gratis for six months, at the ex- 
piration of which time 'they will be returned to the inventors 
er eny cence TY have been purchased for the 

useum. 
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LOCOMOTIVE 





Havise in our previous notices described the peculiarities 
of the Paria, Seeaux, and Limours Railway, and those of its 
earringes, we shall now conclude by Song, Som particulars 
of the locomotives employed on the line. The company have 
at the present time thirteen locomotive engines, five of these 
having independent driving wheels on the two sides driven 
by four cylinders, two others being the altered engines built 
im 1856, of which we shall speak presently, and the remain- 
ing six being eight-wheeled tank engines, which were built 
in 1867 

In 1863 a commission, appointed by the Government, 
— out the necessity of M. Arnoux’s articulated system 
wing completed by the construction of a powerful locomotive 
having the driving wheels on the two sides independent of 
each other, the chief object proposed to be gained by this ar- 
rangement being the reduction of the friction whilst the 
engine was traversing curves. Two engines were designed 
and built on this plan, and one of them was shown at the 
Paris Exhibition of 1866. They were Apeweiee engines 
and their genera! arrangement is shown by the side elevation, 
and half transverse section, and half end elevation, which we 
publish on the present page. They had four driving wheels, 
these being coupled in pairs, one pair on each side of the 
engine; and, as it was feared that if each pair was provided 
with but a single cylinder the cranks might sometimes stick 
on the dead pointa, the “me were each furnished with four 


cylinders, four sets of valve gear, &c. The driving wheels | 


had tyres 12 in. wide, and without flanges, and each wheel 
had its own independent axle, these axles being each pro- 
vided with cranks at its inner and outer ends, as shown in 
the transverse section. The leading and trailing axles are 
mounted so that they can assume a position radial to the 
curve, and they are fitted with the guiding bogie, with wheels 
bearing against the inner sides of the rails, which we 
deseribed last week as being applied to some of the carriages. 
The principal dimensions of these two engines we pire below, 
together with those of the locomotives constructed in 1867. 

‘hese two engines were, from the system on which they 
were constructed, necessarily complicated, but their compli- 
cation was increased to a most unnecessary extent by their 
designers having introduced in them various peculiar details 
of their own invention, details which, although some of them 
good of themselves, were out of place in these engines. The 
inside axle boxes and other parts were very difficult of access, 
and as a necessary consequence they were not well lubricated, 
and gave much trouble by running hot. Eventually it was 
proved that an alteration must be made, and the engines 
were accordingly subjected to many pee, modifications 
at the ivry works of the Paris and Orleans Railway, which 
were at the time under the direetion of M. Polonceau. 

After the alterations had been effected one of those engines 
with two cylinders and two wheels on each driving axle was 
subjected to some trials with a train of forty carriages. At 
that time Orsay was « terminal station, and in passing 
round the terminal curve of 256 metres (82 ft.) radius, this 
train assumed the position shown by the annexed diagram, 
Fig. 17, seven carriages projecting beyond the engine and 
half the train proceeding in the opposite direction to the 
latter. In another trial a train of thirty-seven carriages 
arrying 1200 soldiers, run from Bourg-la-Reine to Orsay 
round the terminal circle at the latter place, ascended the 
incline of 1 in 180, and returned to the point of departure 
in 43 minutes. The distance run was 28 kilometres, or 
about 174 miles, so that the average speed was about 
24) miles per hour. The reverse curves at Palaiseau (328 ft. 
radius) were traversed at 25 miles per hour, and the terminal 
circle at Orsay at a speed of from 7 to 8 miles per hour. 
At the time when the experiments were made the Paris and 
Orsay line was laid with three raile so as to give the ordinary 
gauge of 4ft. 8} in, as well as that of 6 ft. 10] in.; and the 
engines above referred to were made for the narrower gauge. 
Subsequently, however, they were both altered to suit t 
5 ft. 10f in. which now extends over the whole line, the 
third rail heing removed. 

The six engines built in 1867, and already referred to, 
wete put on the line in consequence of the extension of the 
latter to Limours. They were built at the works of the 
Paris and Orleans Company at Ivry, under the superinten- 
dence of M. Forquenot, and their general appearance is 
shown by the side elevation given on the opposite page. 
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They are, as will be seen, eight-wheeled tank engines, with 
two pairs of coupled wheels driven by a single pair of cylin- 
ders, the connecting rods being coupled to outside cranks. 
The valve chests, like the egleden, are outside, but the 


steel, and the feed-water is carried in a pair of wing tanks 
placed almost directly above the coupled wheels. The lead- 


guide wheels already described. The coupled wheels have 
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eylindrical tyres of Krupp’s steel 12 in. broad, and without 

anges, the object of giving the tyres this great width being 
to give them a bearing on the rails when the engines are 
traversing curves. On the circles of 25 metres radius at the 
termini even this width is not sufficient for the purpose, and 
auxiliary rails have therefore been laid inside both the inner 
and outer ordinary rails to provide a bearing for the driving 
wheels. The reason why these rails are required will be 
evident by inspecting the diagram, Fig. 19. The auxiliary rails 
are placed with their centres 5in. from the centres of the 
ordinary rails, this distance being sufficient to allow the in- 
clined guide wheels to act on the latter, as shown in Fig. 18. 

The leading and trailing axles being free to assume a 
position radial to the curve, there was some difficulty in 
arranging the eprings so that the weight should be transferred 
fairly to theaxles. The arrangement adopted will be under- 
stood by reference to Fig. 15 on page 62 of our last number, 
which represents the axle box used on the leading and trail- 
ing axles of the engines. The axle itself, it must be re- 
membered, does not turn, the wheel revolving on it. On 
each end of the axle, outside the wheel, is fitted a block which 
bears against the underside of a guide to which the spring is 
attached. This is curved in plan toan are struck from the 
centre of the axle, and it is prevented from tilting by an arm 
which projects upwards from it, and works in a guide formed 
by the frames of the engine. The axle is thus free to 
move radially beneath the curved guide, the latter trans- 
mitting the pressure of the spring to the block fitted on 
the axle. 

The brake consists of iron blocks, which bear on the tops 
of the coupled wheels, these blocks being applied by the aid 
of two steam cylinders, each 12 in. in diameter. These cylin- 
ders are fixed in a vertical position to a cross stay between 
the engine frames, and each works the brake blocks on its 
own side of the engine, the piston being connected to the 
blocks by rods and Seon admission of steam to the 
brake cylinders is regulated by a small valve actuated by a 
serew under the control of the driver. The engines above 
described were expensive to build; but they run steadily, 
and do their work well, and they are said to cost little for 
repairs. Their principal dimensions, and also those of the 
two engines previously referred to, are as follows: 
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valve motion is inside the wheels. ‘The boilers are made of 


ing and trailing axles are fitted with the arrangement of 





FOR THE PARIS, SCEAUX, AND LIMOURS RAILWAY. 





Engines with four 
cylinders, builtin Engines 
1355, and subse- at Ivry 


Cylinders : quently altered. in 1867. 
Diameter ... - on oe 11 in. 16 in. 
Stroke... ase ‘ ven 20 in. 24 in. 
Distance between centres 9 ft. 4in. 
Total width of engine ... one 11 ft. 

Wheels : 

Diameter of leading and trailing 

wheels ... ees ue «. Sft. Sin. 3 ft. 6 in. 
Diameter of coupled wheels ... 5 ft. 5 ft. 
Length of wheel base ... ooo 17 ft. 16 ft. 6 in. 

Boiler : 

Diameter of barrel eee oon 4 ft. 6 in. 
Number of tubes ose we 3 201 
Diameter ... ae ose ant lf in. 
Length ... an oe «» ll ft. 12 ft. 6 in. 
Height of top of firebox above 
grate ... eae ese one 4 ft. Zin. 
Length of grate... ace ooo 3 ft. 9in. 
Width de 00 ee ee 4 ft. 
Area — eee «+ 108g. ft. 16 sq. ft. 
Heating surface : tubes (outside) 7448q. ft. 12342q. ft. 
‘ ~ firebox w+ 560q. ft. 80 sq. ft. 
Total ose -»- 800 1314 


Weight in working order : 


On leading wheels ose -. 8 tons 10.3 tons 
front pair of coupled wheels 12 ,, 120 ,, 
— se * aa 12.0 
»» trailing wheels ove im te ST » 
. 
Total weight os ae 430 ,, 
Weight available for adhesion... 24 ,, OO .- 
Capacity of water tanks 880 gallons 
Quantity of coal carried cos 24 tons 


In the construction of the permanent way of the Paris, 
Sceaux, and Limours Railway the only peculiarity worthy of 
special notice is the arrangement of the crossings. Crossings 
of the ordinary form, as shown at A, Fig. 20, would not 
afford sufficient space at a for the passage of the guide 
wheels, and the arrangement shown at B, Foe) has there- 
fore been adopted. Teo cuca point is shi by a rod 
connected to an eccentric, the arrangement being such that 
the movement of the point of the crossing takes place at the 
same time as, and corresponds with, that of the switch to 
which the crossing belongs. 

We should like in conclusion to give some particulars ot 
the cost of working the Paris, Sceaux, and Limours Railway 
as compared with ordinary lines; but there are certain 
special conditions in the former case which prevent this from 
being readily done. For instance, owing to the difference of 

auge, the line has not been connected to the adjoining 
a de Fer de Ceinture, and it has thus to receive all the 
coals for the use of the engines by road, the price of the fuel 
being thus raised to about 36 francs, or over 20s. per ton. 
The tota] mileage run during the year is 236,000 kilometres, 
or 160,000 miles. The cost of maintenance of the carria 
stock is 0.3 francs per kilometre, or 4.8d. per mile, and the 
cost for lubrication 0.18 francs per kilometre, or 2.88d. per 
mile. The cost of traction varies from 0.8 to 0.9 francs per 
= aoe ord mer y 12.8d. to 14.4d. Lag es ag pa 
of the working of a peculiar t is, Sceaux, 
Limours Railes is, we pond onige considerable interest ; 
but we must at the sam time give it as our opinion that it is 
also an example of a vast amount of ingenuity having been 
e in attaining ends which might have been acquired 
by simpler means, and in overcoming difficulties which need 
not have existed. 








Lospos Association or Forsmen Enornerrs.—At the 
next ordinary monthly meeting of the members or this asso- 
ciation, to be held at the George Hotel, Aldermanbury, City, 
on Saturday, the 6th proximo, Mr. Laird will read a 
on the “ Epicycloidal Steam Engine, an effort tow: im- 
proved Screw Propulsion.” Mr. Newton will preside, and 
the proceedings commence at 8 P.M. precisely. 
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see the opposite Page.) 
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¥YEMENTS IN CALIFoRNIA.—Not content with 
giving a fair trial to the widely-known Nicholson wood pave 


ment, the Californians have devised several kinds of their 
own, two of which, known respectively as the Pi 
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AS COMPARED WITH THOSE oF THe PeEeviovs Year: 





































































































1867. 1868. Diff rence of receipts 
cae ¢ !°lCU”«sé( ee oeee pager 5 se) aed ae sigs a | i kilometre in 
Sek Ee “s&E¢ S23 | 1868 as compared 
~- i } 22te z | with thosein 1867. 
; oe é £ i é Saee g 
& | Ba*2 i ee. Sse | aa 
NAME OF COMPANY. 6 (Ul aed = RSE SSEu | ae 
. ~e é . = ° 34 z se. 
a |gfer = i | 4 +e | &. F pf 
bg ae cag g ms = Bene : mi Pius. | Minus. 
= |g ®uee £ Ee. * £225 & Zes 
S | sskes z gee 3 Sfs— | 7 gas 
5 = ' = 5 = 2 
7 - ; —_ —_—-_ a 
kilom. kilom. france. ; franés, kilom. kilom. francs. franca. francs. | francs, 
Alta Italia Ra lway Company 
Piedmontese lines ... ‘ . ° 1,045 518,20 11,049,504.98 | 21,822.85  |(A) 1,030 519.08 10,724,021.58 | 20,661.66 _ 661,19 
Lowberd lines “ eke ee 477 236 53 4,690,957 89 ; 19,382.40 477 237.19 4,541,856.08 | 20,413.40 51 
Central Ital.an lines dam ese 24 145.79 4.112,118.05 | 28,206.76 294 146.19 4,576, 481.98 $1,305 02 | 3,099.26 
Venetian lines due on ee ete 434 217.69 | 4,888,266,72 20,185,386 KB) 487 217.30 4,843, 290.86 22,288,49 | 2,153.13 
' ’ ee ee 
Total ... ae tas eve, 2,885 1,118.23 24,235,847.59 | 21,673.40 2,238 1,119.71 24,985, 650.50 22,314.89 | 640.99 
Roman Railway Company | 
Naples and Leri, Cancella, and j | ; 
South seetien St. Severino Railway... ‘a 181 89.74 1,163, 808.87 12,968.67 181 90 1,060,268 47 | 11,780.76 oo 1,187.91 
Ancona and Orte Railway we 256 118,02 1,245,446.96 | 10,552.84 236 114.34 1,137,189.74 | 9,609.51 |... 943.33 
Leghorn, Azetina, and Ligurian | | 
North section hoes be bse ‘ , 717 350.70 | 4,898, 908,34 12,548.22 761 360.08 4,782,124.71 13,280.72 737.50 
Empoli, Siena, and Orvieto Railway 216 107.11 494,496.12 1,614.71 216 107.40 472,877.15 4,416.91 eee 199.80 
Total ... los pet ove! 1,352 665.59 7,802,660,.29 10.978,70 1,996 675.82 7,453,960.07 11,029,50 57.80 
Southern Railsay Company ' 
Mediterranean network 121 47.92 714,244.44 14,904.93 183 7707 943,775.84 12,245.69 pee 2,659.24 
Adriatic network ... ese eee eee , 930 458.75 3,158,651.06 6,87 4.44 Yad 478.31 38,625,905.6") 7,660.74 76.30 
Voghera, Pavia, and Brescia Railway Company (C) 24 61.49 150,812.19 240208 |(D) 149 74.09 495,346.71 6,680.74 4,233.12 
Total ... ons eee coo} 3,478 568.16 4,018,707.69 7,078.19 1,316 } 624,47 5,065,028,.15 8,110.92 1,037.78 
Victor Emmanael Railway Company ; 
Palermpo and Termini Railway _... den os 37 18.34 164,021.54 &, 943.37 37 j 18.89 153,514.20 8,347.69 on 595.68 
Messina aod Catania Railway éie éeo 95 46.85 8,157.99 95 j 47.24 $83,325.19 8,114.41 el 43.58 
Reggio and Laszaro Railway 17 8.43 1,247.11 17 8.45 8,816.98 1,043.42 ae | 203.69 
Total ... one die ane 149 73.63 556,836.73 7,561,27 149 74.08 545,656.37 7,865.77 * 195.50 
Total of fuur groups .., ain os) 4,981 2,425.61 $6,113,952.30 14,888,60 5,099 2,494.08 38,050,295.09 15,256.24 367.64 
Turia and Cirie Railway ... on one me oi pee % L.61 19,395.47 | 12,046.67 
Fell Railway over Mont Cenis from Susa to | 
Frontier ... eee eee es eee . ove eee one 27 1,18 6,366.11 5,395 
Total ... pring By 2,425.61 36,113,952.90 14,888.60 | 5,134 2,496.87 38,076,056.67 | 15,249.51 
Steamboat Serviee on the Lakes Maggiore and 
Garda, worked by the Alta Italia Railway } 
Company... os dee on des en 106 §2.56 248,488.87 sie 106 52.71 234,282.29 | 
$6,962.441.17 ast | a ef 38,510,338.96 


General total 
Tue FOLLOWING WERE THE 


Roman Railway Company (North Secet 
Medite 


Southern Railway Company 


Adriatic lines. 


Turin and Cirie Railway Company, 
Fell Railway over Mont Cenis, 


Total | 


(A). The working of the line from 





Loves or Rattway Ovenep ror Taarrte purine tux Finest Six Monras oF 1868 :— 


Length. 
ion) Voltri and Savona line, opened May 25 ibe ~~ ie 29 kilometres. 
, { Caserta to Ponte, opened March 16 oss soo oe 47 
rranean HDS ) Ponte to Benevento, opened April, 18 ae o 15 
{ Lecce to Zollino, opened peng 1 vee 19 
i Foggia to Candela, opened May 15 \# 39 
Turin to Venezia Reale, opened April 18... pas bea x 
Susa to French frontier, opened June 15 ’ +i on 27 
ength of lines opened during first six months of 1868 os ows 184 


Genoa to Voltri, 15 kilometres in length, undertaken 16th June by Roman Railway Company. 


(B). Decrease of 2 kilometres on the Venetian lines in consequence of rectification of lines. 
(C). Worked by Alta Italia Railway Company. 


(D). 


LIVERPOOL NOTES. 

LrvERPoot, Wednesday. 
Improved Railway Accommodation for Southport.— Yew 
small towns in England have increased more rapidly im 
area, population, and commercial importance than South- 
port, and few have felt more the want of extensive railway 
accommodation. The town has no direct communication 
with the wealthy and prosperous Midland Counties, nor 
has it amy with the south, and even its means of com- 
municating with the north are imperfect and unsatis- 
factory. The Lancashire and Yorkshire Railway Com- 
pany have not hitherto shown much readiness to meet 
the requirements of the Southport public; but it is stated 
that they are now willing to meet their views as far as 
poasble A meeting of the leading citizens has been held 
under the presidency of the Mayor ot Southport (Mr. Alder- 
man Boothroyd), at which the alleged grievances were fully 
discussed, and the following resolutions paseed; “ That it is 
desirable that greatly umproved facilities for the conveyance 
of passengers and goods 3 obtained on the lines of railways 
now running into Southport.”"—“ That it is desireable to 
btain additional and direct railway communication with the 
most important towns of the country.”—“ That a committee 
be formed to carry out these objects.” 

Strike of Miners at Shefield.— About 500 men belongin 
to the collieries of Mr. EB. Hunteman, Tinsley Park anc 
Sheffield, are at present out on strike. The avowed object of 
the strike is to obtain a reduction of the hours of labour and an 
advance of wages ; but the actual reason for the turn-out is to 
establish, if posable, the authority of the trades union officials, 


whieh Mr. Huuteman hes refused to recognise in any way. | 


Mr. Hunteman has paid higher wages than any coal owner 


in Yorkshire, and et the present moment his scale of wages | 


is said to be considerably in advance of that of the other 
owners. lis belief is that the union officials have been 





} men now out on stri 


Including 16 kilometres in common with the Lombard lines, the property of the Alta Italia Railway Company. a ‘ f 


demand for machinery in Lanchashire, on account of the 
complications in the cotton trade. 
The Denbigh, Ruthin, and Corwen Railway Company.— 
e not return immediately to work, Mr. A meeting of the shareholders, and debenture holders, and 
Hunstman threatens to close all his collieries. This would those entitled to rent-charges, was held at the Washington 
affect about 2000 persons, taking into account the families of Hotel, Liverpool, on Monday last, for the purpose of ¢on- 
the men out on strike. sidering the scheme filed in the Court of Chancery to enable 
The Welsh Iron, Tinplate, and Coal Trades-The rail the company to resume the management of its own affairs 
mills are now fairly engaged, and are all working average and get rid of the receiver appointed by the court. There 
time. The orders in het are mostly for the United States | are only two ways of doing this either by a scheme submitted 
and the South American markets. ihe South Wales makers | to and approved by the Court of Chancery, or by an Act of 
fully anticipate a large share of some heavy contracts which | Parliataent. The former would cost about 1000/1, the latter 
only 2007. or 3007. A very long and desultory discussion 


have been entered into, but not yet given out for execution. ; i 
Rails are now being made for Russian account in anticipa- ensued, and it was ultimately agreed unanimously that no 
tion of the opening of the navigation.season in March. As | scheme would be satisfactory to the meeting which did not pro- 


L have already stated, there seems to be no doubt that very | vide for the arrears of interest to the debenture holders, either 
large supplies will be needed for the Muscovite Empire | in cashor in pre-preference stock, and with such provision 
during the present year, and that South Wales will partici- | they eofsider that it would be reasonable to reduce the rate 
pate largely in the benefits thereof.. There is not very much | of interest for a limited period—say five years—to 4 per cent., 
doing on home account. Pigs command a fair sale at full | and that they should have the eption of taking debenture 
prices. Tinplates sell freely, but it seemé not unlikely that | stock at per cent. in lieu of their debentures. 
prices may have to give way. The demand for steam coals | : oe _ 
is about average, but the late cold weather has caused a 
better inquiry for house qualities. 

The Trade of the Hardware ani Tron Districts.—The 


endeavouring to create dissatisfaction among his men, and so 
induce them to turn out. Hence his refusal to reeognise 
their authority or oe their interference. Should the 


Tue Late Me. Fraycis Wise. In our recent notice of 
the late Mr. Francis Wise, we should have added. in justice 
tendency to improvement cannot be said to have made much | to the firm of which he was a member (Messrs. Francis Wise 
progress this week or last. The accounts from Birmingham | and Co.), that his death in no way affects their business as 
say that business is quiet in most departments. The orders | patent agents and engineers. Mr. Wise had, indeed, been 
now coming in are suflicient to keep the manufactories at | too ill for several years to attend to business of any kind. 
work, but there is nothing like animation, and in the fancy —_—— 

trades there is a good deal of inactivity. The metal rollers A New Gotp-Fretp.—An important new gold-field has 
are, however, domg tolerably well, and those who supply | been recently discovered at Spring Creek, in the M‘Ivor 
railway fittings are fairly employed. Wolverhampton ad- | district of Victoria. There is already a population of 60000n 
vices state that orders for iron come in only slowly on ac- | the spot and in the neighbourhood, and the number is 
count of merchants having purchased large quantities last | rapidly increasing. A township is about to be proclaimed 
| quarter anticipating an advance in prices. There is but little | there, and the streets are already laid out by the surveyors. 
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NOTES FROM THE NORTH. 
Giasaow, Wednesday. 


prices were | and 


Compe ep Market.—A week 

generally 5s. 2d. cash, and 55s. 4d. to Sés. one month. 

Since then there has pad ew Pai meng in the ing 
ices, reaching from 4 . to cash. 

aoe were 54s. 11d. cash, and 55s, 14d. one month. 

sherrie No. 1 is quoted at 62s. 6d., and Coltness No, 1 at 

Gls. $d. 

Meeting of the Institution of Engineers in Scotland.—The 
meeting of the Institution, on Wedmesday last, was largely 
attended, in anticipation, doubtless, of the continuation of 
the discussion on Mr. ’s ejector-condenser. Instead 
of this coming on, however, the evening was almost entirely 
oecupied by a communication from Mr, Andrew Barclay, of 
Kilmarnock, on an “Ejector and Blow- Through Con- 
denser.” Mr, Barclay does not seem to be willing to let Mr. 
Morton get much eredit for what has already been given to 
the world as the invention of that gentleman. He was for- 


merly in Mr. Barelay’s employment, and during that time, it | 


is alleged, both gentlemen were engaged conjointly in perfect- 
ing inventions more of less similar to the ejector-condenser. 
Mr. Barclay’s paper contained a good deal of a persona 
element. It was fully illustrated by diagrams, &., and 
created much interest, judging by the great number of 
questions asked. Professor 

have sufficient experimental data to form an opinion regard- 
ing the value of 1 

{he excitement now raised regarding ejector apparatus bids 
fair to continue for some time to come. 

Manufacturing Chemists of Glasgow—Annual Dinner.— 
The second annual dinner of the manufacturing chemists of 
Glasgow was held on Thursday last. Mr. Charles Tennant, 
of the well-known St. Rollox Chemical Works, was in the 
chair; and Mr, Stanford, manager of the British Sea Weed 
Company, and Mr. James White, of Overtown, and a great 
railway magnate were the croupiers. Covers were laid for 


nearly 100 guests. In the speeches proposing and replying | 
to toasts many facts of imterest were mentioned regarding | 


chemical manufactures and manufacturers in Glasgow. 
\ltogether the meeting was of a very enjoyable character. 

Watt Aniversary—On the oeeasion of the occurrence of 
this event last Friday, Sir William Thomson, F.R.S., de- 
livered an address to the Greenock Philosophical Society, in 
the Watt Institute, The subject of the address was “ Elas- 
ticity as an Effeet of Motion,” a subject specially connected 
with the life and labours of Greenock’s greatest townsman. 
[be eminent lecturer dwelt largely on the elasticity of steam 
and the inelastic nature of water. He went on to speak of 
atoms and the atomic theory, a subject which for some time 
has much oceupied his mind, and then to speak of motion as 
giving rigidity. Various experimental illustrations were 
given of the latter, especially with the spinning top, gyro- 
scope, and a suspended chain. 

Edinburgh Water Supply.— Another New Scheme—Mr. 
Roderick Coyne, C.E., has proposed another seheme for sup- 
plying water to the city of Edinburgh—one which gives 
quite a new phase to the subject which so largely engrosses 
the public mind of that city. He proposes to go to the head 
of the waters of the river Tweed, where he would or 
185 acres of land, and from this source he expects confidently 
to be able to obtain an unlimited supply of excellent water. 
For an outlay of only 280,0001, Mr. Coyne says that a 
supply of 30,000,000 gallons per day can be obtained. Ac- 
cording to his caleulations, there would be no cutting of 
more than 10ft. deep, and even this would only extend a 
distance of 240 yards; the other cuttings would not be more 
than 5 ft. or 7 ft. deep, and not a single yard of tunnelling 
would be required throughout the whole length of 354 miles. 
Other items of Mr. Coyne’s Tweed scheme are the construc- 
tion of arches over the Tweed and Esk—40 yards and 120 
yards respectively, and the formation of a service reservoir at 
New Pentland for the supply of Loanhead, Lasswade, Dal- 
th, Musselburgh, Portobello, and Leith. Then as to the 
ecuniary part ot the question: Mr. Coyne’s caleulations 
istify him in believing that the water-rates for Edinburgh 
ild in ten years be reduced to 3d. per pound of rental. 
his is certainly a pleasant prospect; and if Mr. Coyne 
should demonstrate the possilality of accomplishing such a 
great good, he will both display great engineering skill and 
leserve well of his fellow-citizens. ere are now three 
water-supply schemes for Edinburgh—the St. Mary's Loch 
scheme, promoted by the town council ; the Moorfoot Hills 
scheme, promoted by the Water Company; and Mr. Coyne’s 
Tweed scheme. The consideration of the latter was remitted 
by the town council yesterday to the water committee. 
Hefore concluding this paragraph, it may be mentioned that 
Mr. J. F. Bateman is at present engaged in examining the 
water sources on the Moorfoot Hills, in the interests of the 
town council committee. 

Highland and Agricultural Society —~What may be re- 
garded as the annual meeting of this society was held on 
Wednesday last, in Edinburgh, the Duke of Buecleuch pre- 
sided as the retiring president, and afterwards i lace to 
the new president, the Marquis of Tweeddale. oe next 
show is to be in Edinburgh this year, and the show in 1870 
is to be held in Dumfries. It was reported that the Chair of 
(griculture in the University of Edinburgh might now be 
regarded as endowed for ten years, the on vine including 
150/. annually from the funds of the society and a similar sum 
from the Treasury, Numerous premiums are offered for 
competition durmg the present year, on subjects connected 
with the seience and practice of agriculture. One of them 
sa sum of 50/. for inventions or improvements of imple- 
nents of husbandry. 

City of Glasgow Union Railway Company.—An extra- 
rdinary meeting of this company was held yesterday for 
the following purposes :—Ist. Of submitting to the meet ng 
for approval, in compliance with “The Regulations of Raii- 
ways Act, 1868,” a bill intituled “a bill to confer further 
powers on the City of Gl w Union Railway Company, 
the Glasgow and South-Western Railway C y, and 
the North British Railway Company ;” 2nd. To confirm 
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ine expressed an anxiety to | 
the apparatus described by Mr. Barclay. | 





Sre,—I have observed a letter on. this subject, in your 
number for Jan. 22nd., signed “ L. G. B.," im correction of 
some statements made in a letter by Mr. : 

With the pints in i 


merely to call 
“LG. Bs” pri to lead. 
circular arch, with a wei W, at the centre, he gives the 
following formula for the hari thrust : 

| Hor. thrast'= - hee} , where / is the half span, v the 
rise, and r the radius. If, therefore, we take the case of a 
semicircular arch, v=?7 ,*,r—o-o,", Hor. thrust=o. 

Before 1 proceed I cog see out an error in “ L. G. B.'s” 
| geometry, In deducing above formula, he says, re- 
ferring to his figure, “We have de= bh , and, therefore, 

r—wv 
Ww (r— v) ” I 





| hor. thrust== f “L. GB.” will go over 


vr 
| his calculations again he will find that his value of “de” 
jis wrong, and that it should stand thus: “we have 
de="“"—* | and, therefore, hor. thrust = 2 ee ig 
—_ Ze (Qr—v) 
| but even with this correction the formula still gives for a 
semicircular arch, hor. thrust=o. Indeed, irrespective of the 
| formula, the principle on whieh he proceeds evidently leads 
| to this result, for he assumes the reaction of the abutments to 
| be tangent to the curve, and therefore for a semicircle they 
become vertical, and have no horizontal component. 
it would appear, therefore, from this that 1 might design 
a bridge with a semicircular arch without giving any hori- 
zontal stability to the abutments, or, on the other hand, con- 
struct a “bowstring” girder of a semicireular shape, and, 
Irish fashion, omit the “ string.” Can this be so? 
1 am, yours obediently, 
London, January 27, 1869. . oe 
We have a letter from Mr. Bellamy in type, but from the 
demands upon our space, we are compelled tc defer its publi- 
cation until next week.—Ep. E.] 


Tur “Lire” or Sreamens.—The Chairman of the Man- 
chester, Sheffield, and Lincolnshire Railway Company, who 
own 160,0007. worth of steamers, gives their “life” as four- 
teen years. neni wie 

Barrisnh Sutrowners’ Assocration.—The profits of the 
year 1868 on completed voyages amounted to 67 ,025/. 11s. 5d. 
A dividend of 10 per cent. for the year is declared, and 
30,0001. carried to the depreciation account. 





Ay Ivpiay Rattway Accipsnt—A frightful railway 
accident oecurred on Tuesday at Bhore Ghat. The train 
dashed into the embankment, smashing five carriages. 
Fifteen natives were killed and thirty-six jwounded. The 
news was in London on the next day, Wednesday. 





Suez asp Bompay Tetserarn.—The arrangements for 
a telegraph company, to lay a cable through the Red Sea 
from Suez to Bombay, have been completed, and the pro- 
spectus has been issued. The amount to be raised from the 
public will be 550,0001., of which @ large portion is said to 
have been already subscribed. 





Proposed Dartey Sure Canat.—Very little that is new 
has for time transpired with reference to the Darien Ship 
Canal project. It is asked, “ Will not a marine railway, by 
which vessels of the largest size and tonnage of our com- 
mercial steam marine may be taken quickly from one ocean 
to the other, better accommodate the commerce of the world ? 
That this is practicable and feasible is a foregone conclusion, 
and it will cost less than # canal and locks of adequate 
dimensions.” For the canal three routes are proposed, two of 
which require tunnels, one of them 1760 ft. long. The third 
and most feasible route is gaid to be 30 miles long with a 
cutting through rock of about two miles. 

Tue Action ov. Recrvgocatina Pants-—In his new 
work on the Richards indicator, Mr. Porter speaks as follows 
respecting the ection of the reciprocating parts of engines : 
“If the reciprocating s of engines were without weight, 
so that the pressure of the steam was always exerted upon 
the crank precisely as it is om the piston, then the rotative 
effect on the erank of the steam pressure would be equal for 
equal divisions of the diagram measured at any part of the 
stroke, This is often denied, and still more often doubted. 
Being a fact, it ought to be placed beyond either denial or 
doubt. The motion of the crank is supposed to be uniform, 
passing through equal arcs in equal times ; the motion of the 
piston, on the contrary, is, first, scarcely two-thirds that of 
the crank, being to the latter in the proportion of 1 : 1.5708, 
and, second, it changes at every point of the stroke. At the 
instant that the crank is on the dead centre the piston has 
no motion. Then its motion, at first infinitely slow, becomes 
gradually accelerated, until the velocities of the ; 
the crank are equal, when it begins to be retarded, the ratio 
of retardation increasing until on the opposite centre its 
motion has ceased. But whether the revolution of the crank 
is uniform or not—as in fact it can never be absolutely, since 
then the fiy-wheel would cease to act as a regulator, and 
might be dispensed with—the motion of the piston has a 
fixed relation to it, being equal (if we disregard for the pre- 
sent the effect of the angular vibration of the connecting-rod) 





of Trade , that there was 
shes ths ioter Gist ot tbe sed 0 en 
withdrawn from the tube. soon, however, as this 


y It 
is ext probable that the doors on the floor of the 
tunnel were not very carefully closed in the confusion, thus 
giving the water access to the ship’s hold, even had the tunnel 
been wat: rtight. 

As the air-pumps and bilge-pum ther would not 
be likely to Gahenes more then’ 5 = of water per 
minute, a leak of less than 6 tons i 
been sufficient to sink the ship in 24 hours, and it is not 
difficult to account for the admission of that quantity through 
the stern tube under a head of 13 ft. or 14 ft. of water. 

The drawing in of the shaft (the immediate cause of the 
disaster) was undoubtedly an error in judgment on the part 
of the engineer, but one which would not likely have been 
attended with fatal consequences in a ship carefully con- 
structed and kept in proper order. Moreover, it becomes 
excusable when we consider the seemingly chronic tendency 
of the Hibernia’s screw to get loose on the shaft. This ten- 
dency had become a: t on previous voyages, and, if we 
may trust “information we have received,” no especial pains 
were taken to counteract it. On the contrary, it was so Fitted 
that the possibility of ite getting loose again seems to have 
been ever present to the engi smind; and his programme 
of operations in such a case to have had cut and ye 
Hence his misapprehension of the cause of the ing of 
engines, the withdrawing of the shaft with the cbjot of 
letting the screw drop, and the subsequent loss of 
owing to the imperfect separation of the inner end of the 
stern tube from holds. 

ih ee a suggested that egypt he ang om 
supplied with pumping engines power, cou 
hace ben brought tate por Poway it i 
system of watertight compartments been thorough! 
carried out, she would have been, independent 
cunbrous pumping machinery, whi 
use, would in all probability have. been out 
wanted, and in any 
afloat till all the fuel 
have been before she could have fetched a port. 

We fear that the loss of the Hibernia must be classed 
among the preventible calamities of 
care in the construction and maintenance of the vessel wo! 
have tended to Lmuar ted en in ye days of keen 
petition shipowners will not alwa ilanthropie enough 
to bestow amount of attention py matters which 
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the safety of the lieges demands. a more rigid 
scrutiny by Government officials will be necessary, 
and it is to be hoped that the new President of the Board of 


Trade will find the condition of our passenger ships a subj 
more worthy of his consideration than the 
abolish bottle-nosed whales by Act of Parliament. 
€ are, yours very truly, 
Manos asp Co. 


J 





Borrzxr Exrtostox.—On Tuesday afternoon a boiler ex- 
ploded at the Whitehall Colliery, Greek-green, West Brom- 
wich. The stoker was killed. The greatest excitement pre- 
vailed on account of twenty-eight men who were at work in 
the pit at the time the accident happened. The machinery 
connected with the workings had been shattered by the ex- 
plosion, red-hot bricks other material were cast down 
the}pit, and for a long while there was no means of com- 
mupicating with the men below. After some hours had 
been spent in fruitless efforts the assistance of horses and 
ropes were procured, and by eleven o'clock at —_ all the 
men were rescued. The © is estimated at 1000/.; the 
cause of the explosion has not ascertained. 


New Law ox Perronevm-—On Monday. next, the 1st 
of February, the new law as to the safe beeping 
leum and other substances of a like nature, reoret i 
last, will in several enactments take effect. No petroleum 
is to be kept, otherwise than for private use, within 50 yards 
of a dwelling-house or of a building in which are 
stored, except in pursnance of a license given in accordance 
with the Petroleum Act, 1862. Any 
travention of the provision is to be forfeited, and in addition 
the « ier of the is to be liable to: not ex- 

con 


coeding for da which 
vention of the Acts of toon anf teen No petroleum which 
gives off an inflammable vapour at a ure of less than 
100° of Fahrenheit’s ear nom ey is 
nalty of five unless bottle or vessel containing 
Eber dle in legible characters, stating as follows: 
~ Great care must be taken in bringing any light near to the 
contents of this vessel, as ee es ae 
at a temperature of less than 
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to the versed sine of the angle which the crank makes with 
the centre line.” 


00" 
— Inspectors of weights and measures are empowered 
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A WONDERFUL FURNACE. ECKHOLD’S OMNIMETER. The operation with the instrument is now com- 

Most persons who have paid any attention at alltothe Arta recent of the Institution of Civil Engineers ee ee inoue hoe 
much-vaunted “ Heaton” process have heard of a wonderful M. Eckhold ited a new and ingenious i de- bet joe - : 62635 
furnace, in which, it was stated, or at all events hinted, that signed by him, and to which he has the name of “ omni- Te Ge amet wks ie alk cae he 
the steel was to be melted at a ridiculously low | meter.” The instrument isi i, as ite name denotes, to | 1, difference we have thus obtained, and we shall have 
cost, far that required by any other means. Of course effect several operations ; as measuring the bases of triangu- 95.79 m. as the horizontal distance in question. 
there was a natural curiosity to know lation, | ; distances, either inclined or horizontal, In fact, let us (Fig. 2) suppose the levelling staff in 
whet this wondered Aemess bo; bat Ge apparatus | measuring and mecsuring angles. position of om’ let O'bo the point round which the tele- 
ppe to be ahr in mystery, no definite informa- It consuate (see dra’ of the following parts: 1, of a revolves, ‘A B representing the difference as found 
tion commas, 8 a0 ~ Cees seseety ae ees ee ee oy Dyentvee wpe deme e a . 
ever, Gio veel Sab Dene Eee ation oS Bip. | suant of hetonanat ¢ 6 fe pecan »revoly- | “From the point O let us draw «horizontal line; let us 
sis paeotsercaton, aye ti yah «nga gas Hane perpen Yo hr ada or 5, of a the line AB to H, and the line mm’ to D. We 
a a ements an | Ke then AB aad mm’ prrpendla 1 OD. In the 
¥ ; ’ [= Abe " : 

We have dilled Mr. Heaton's a wonderful furnace, and |5—e rule, or planc, having s fixed length of say 20 centi- | Smiley angles, OAH and OmD, wo have the (ullowing 
“ wonderful” it most certainly is. It consists of a fireplace, ; 6, of « scale vertically at the extremity of the | P*° - ave 
A;a sti h , hamber, C, containing a | said rule, at a distance coincident with the optical axis of the DH_OD there OD xm 
eoke fire ; and the hearth, D, from which the flue continues microscope, which seale is divided into half millimetres (the AB m B 
to E, the flue leading to the chimney. Atg isa seliuetaes cop tnticated Wy Ro mumntan between } and 80%) ; But O H=0.20 m. (by the construction of the instrument). 
through which air can be admitted from the ashpit to 7, 0f a mi ical screw movement connected with m m’ 3.00 m. (the invariable length of the staff), 
combustion chamber, B; and FF are openings through base of the seale, and gi the refesth of a millimetre of A B=626365 (the quantity obtained in our example 
the bridge which separates the combustion chamber from the scale, legible on the graduated circle beneath ; and, 8, of by the scale). 
that contai’ the coke fire. The ashpit below the coke a second extremely sensitive level, capable of being applied The last quantity in fractions of the metre is 0.0062635 m. ; 
fire is furni with doors by which it can be closed. So to the telescope, and of determining, when requi its | if we substitute for the letters their respective values, we 


much for the description of the furnace ; now for ite working. 

Ordinary people would “ne that any heated : 

from the fireplace, A, would pass over the chambers, B and 
being joined ia their course by the gases from the latter 
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horizontal adjustment. 

As the y nt of the omnimeter, there is a 
levelling staff, not divided, but of an invariable length (as 
for example 3 metres) which length is defined by two white 
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chamber—and would finally pass over the hearth, D, to the | 


chimney. Mr. Heaton, however, is far too clever to allow | 
hot gases to do what they like ; and according to his account | 
of matters—and he certainly ought to know what he intends | 
to go on in his own furnaces—the action will be somewhat | 
as follows :—The gases from the fireplace, A, instead of rush- 

ing off to the chimney, simply paas over the bridge into the | 
chamber, B, and there mix themselves up with the cold air | 
entering through the passage, g. With a friendly feeling 

which is worthy of all praise the gases from the coke fire at 

C, restraining their natural tendency to rush off in the diree- 

tion of the ught, flow off in the opposite direction, and | 
enter the chamber, B, through the lower opening, F. Having 

ascertained what is going on in the chamber, B and appa- | 
rently not liking the look of affairs, the gases of which we | 
are speaking turn round again and back as fast as they can, | 
some of them passing over the bridge and some through the | 
upper opening, F, in the latter. A these wonderful gyra- | 


tions (which are explained by the arrows on Mr. Heaton’s | scope it is possible to see only one number at a time of the | 


drawing), the gases off over the hearth, D, to the chim- | 
ney. By way of further elucidation, we append Mr. Heaton’s | 
own explanation of the action of the coke fire. He says: | 


* By employing the coke chamber referred to the excess of | 
“ hydrogen which has entered the combustion chamber is | 


“‘ taken up on passing over the body of coke contained in the 
“ eoke chamber, which being at a 
“ bines with the oxygen.”! This explanation (?) has, we 
own, fairly staggered us. Mr. Heaton’s peculiar punctua- 
tion, or rather want of punctuation, of itself renders the 
sentence obscure ; but when the difficulties arising from this 


cause have been overcome, we meet with others which are | 
n does the carbon com- | 


quite too much for us. What oxy 
bine with? Its own oxygen—or the oxygen of the “ excess 
of hydrogen?” and if the latter, how did the latter get its 
oxygen, and what did it do with it when it got it? 
again, we are told that the excess of hydrogen is“ taken up” 


as it passes over the coke chamber; if this is the case, where | 


is it taken to, and by what? Altogether we give it up. 
Such is Mr. Heaton's wonderful steel-melting furnace, 
a furnace which, we venture to say, would scarcely melt | 
east iron under any but the most favourable conditions, and 
would most certainly in no case melt, or at all appproximate | 
to melting, cast steel. In designing this furnace ir. Heaton | 
appears to have placed his main fire as far from the hearth | 
as he could conveniently get it, and in order to still more | 
effectively cool his gases, be mixes them with cold air on 
their way to the hearth. Fancy a Siemens steel melting | 
furnace being worked with cold air or even with guses which 
are not highly heated: all steel makers know what the effect | 
would be. Of the numerous practical difficulties which would 
be experienced in working such a furnace as Mr. Heaton’s, 
even if it would melt steel, we need say nothing here. Of | 
course Mr. Heaton has, we believe, never tried one of his 
wonderful furnaces, but this is certainly no reason why sup- | 
a ae ¢ . latter should he been set forth as | 
they have . Mr. Heaton not so very long ago patented 
furnaces, 


applying chi 8 to blast to do away with the | 
apy oe them with blast under pressure (‘), | 
and to t present invention forms a fitting 


companion. 


Wootwicn Dockyarp.—It is now definitively settled | 
that the Royal Dockyard at Woolwich will be closed on the | 
Ist of October next, Commodore Superintendent Ed t .| 
C.B., having received an Admiralty order to that effect. The | 
whale of the establishments in the yard will be shut up on 

t day. 








igh heat its carbon com- | 


Then, | 


lines on a ground of black, one at the upper extremity, and 
the other at the lower extremity of the staff. 

Before going into more ample details, regarding the in- 
strument, it may as be well, in order to show the way of 
working with it and the advantages to be obtained by its use, 
to take an example. Supposing, then, that we uire to 
ascertain the distance between any two points: first 
thing is to place the levelling staff at one of the points (in 
this as in all geodesical operations, the staff must of course 
be held in a true vertical position). The omnimeter is then 
taken to the other point and set up. By means of the level (4), 
and its screw adjustment, the instrument is placed in a hori- 
zontal plane ; then directing the telescope upon the upper 
white line of the staff the telescope is fixed (with the screw 





have: 


OD= 060m. _ 6000000 


0.20 m. x 3 as 

00062635 m.~ 0.0062635 m. 62635 
In the preceding example we have supposed the staff to be 

placed at one point and the omnimeter at the other. This 


=95.79 m. 








For the establishment of a base of triangulation the latter 
mode is that which we should recommend for adoption ; for, 
if we proceed thus by small distances from 10 to 20 metres 
on each side, or thereabouts, we may easily measure a base 
line of 1000 metres within an ximation of 0.004m., a 
result which is quite satisfactory. In fact, if, for a distance 
of 10 metres, the scale gives us the difference 0.06 m., it will 
give us for a distance equal to 9.99996m. the difference 
Of m., @ quantity appeciable on the circle of the 
micrometer. The nature of this operation requiring extreme 
exactness, a staff of special construction should be employed. 
This staff would have the two faces similar to those already 
described ; would be provided with supports to ensure its 
verticality, and, at its base, would be armed with a steel 
point iron tressels. 

As regards the measurement of the slope or the inclined 


| distance, the operation requires, further, the reading off of 


| the horizontal line on the scale. 


} 


for that purpose); and there can then be read off on the | 


scale—by means of the microscope—the inclination of the 
telescope. 
On account of the figures being magnified by the micro- 


6 








100 integrals of the scale; suppose we find the number 67 
(millimetres) plus the unascertained ion compri 
between that number and the horizontal thread of the micro- 
scope. The fraction can be ascertained exactly, by means of 
the micrometer ; say, in our example, that it reads as 2035 
on the circle of the micrometer. 
This is noted down in our book to the right of the 
— 67 already obtained, thus ... EN ad 
operation is repeated in every particular for 
the lower line of the staff and we obiake, say 


672035 


| 
i 
| 
| 


| 0.04m.; at 500 metres by maki ‘ 
| high, the approximation will be within 0.17 m., a sufficiently 





We have then (Fig. 2) 
new proportion : 
AB_mm’ 
BH m D’ 
consequently 
O m’= 2/(m’ TP +0 D*)- 

The practice of the omnimeter has proved that in the 
measurement of lengths requiring extreme accuracy, it is 
not prudent to make the points more than 200 metres apart. 
At that distance the results are within an approximation of 
use of a staff of 4 metres 


: mm’ xBH 
and m’' D= is” 


satisfactory result, as, by one forward and one back sight, a 
kilometre can be measured within 0.4m. With the chain 
we know asa fact that it is hardly possible to come nearer 
then within a mean of y}, of difference. 

In levelling the operation is identical with that we have de- 
scribed for the measurement of inclined distances. The quan- 
tity is given by the formula (see Fig. 2) m’ D=™™ a H 
that is, three (metres) ~~ by the difference of 
the sights, divided by the difference with the horizontal 
line. The readings are obtained with the greatest pre- 
cision. For distances not exceeding 100 metres, they are 
obtained within a fraction of a millimetre; and for greater 
distances (at which the instruments at present in use are in- 
es the measurement can be obtained within a milli- 
metre. This degree of precision is attained, because: 1. In 
placing the instrument, we have not to pay attention to cen- 
tralising the optical axis; 2. Because the operator has 
always to point his telescope on the same lines of the staff, 
which lines denote an invariable length, viz., 3 metres; 
3. Because there can be no hesitation in reading the staff as 
with the ordinary levelling staves, with which we have an 
element of guess work not found here. 

In difficult and hilly ground, levelling with the ordinary 
levels becomes a very long and very expensive operation, 
because the sights are necessarily short, and because the 
number of them is multiplied in proportion to the rapidity 


of the incline. The omnimeter, as may be perceived at once 
from the nature of the instrument, allows of levelling points 
placed at distances apart, and which make considerable 
angles wit i 


the horizon. Merely considered as a level it 
rs a considerable advantage over the instruments hitherto 
in use. 

The omnimeter is calculated, therefore, to effect an im- 
portant improvement, combining as it does, in one instru- 
ment, the theodolite and the level, doing away with the 
necessity for tedious chain measurements, and requiring in 
its operation no complicated calculations. 

Tae Hooes.y at Catcurta.— construction of a per- 
manent road bridge over the Hooghly has been officially 
sanctioned. 

















Jan. 29, 1869.] 


ENGINEERING, 











NUT-SHAPING MACHINE. ; 


DESIGNED BY MR. WILLIAM FOTHERGILL BATHO, ENGINEER, BIRMINGHAM. 


Tas ingeniously arranged nut-shaping machine, of which | 


we annex engravings, is one that has been designed and 
lately patented by Mr. William Fothergill Batho, of Bir- 
mingham. In this machine the shaping of the nuts is 
formed by tools similar to the roughing-out drills sak te 
slot-drilling machines; and the manner in which these tools 
are made to operate upon the work can be best explained by 
referring to the engravings. In these Fig. 1 is a sectional 
elevation of the machine; Fig. 2, a plan partly in section; 
Fig. 3, a plan in section through AA, Fig. 1, showing the 
feed motion ; and Fig. 4, an elevation of the apparatus for 
stopping and starting the “ feed.” 

In these figures a is the hollow cylindrical frame of the ma- 
chine, and 5 is an ordinary driving pulley fixed on the shaft, 
b he other end of this shaft carries a bevel pinion, ¢, 
which gears into the bevel wheel, ¢*, the latter being of 
annular form, open in its centre to receive the hollow boss of 
a similarly formed bevel wheel, c*, to which it is firmly 
attached. The long boss of the wheel, c*, turns freely upon 
the hollow bearing, E, forming part of the frame, a. The 
bevel wheels, ¢* and c*, are further secured in their places 
and prevented from falling by means of the collar, d, which 
is pinned to the lower end of the hollow bearing, E. The 
bevel wheel, c*, forms a common driver to all the six spindles, 





f, which it actuates simultaneously by means of the six | 


pinions, g, which are keyed upon their respective spindles, 
the latter’ being free to advance or recede as require . The 
six spindles or tool carriers, f, are arranged radially around 
a common centre by preference in a horizontal plane, as 
seen in Fig. 2. 
f, have sockets for holding a cutting tool. 

The spindles are adjusted by means of the usual appliances 
employed for adjusting revolving drill spindles, the arrange- 
ment shown in the engraving consisting of a hollow shaft or 
bush, h, which slides freely through the bracket, i, cast upon 
the frame. The hollow shaft, h, 1s screwed on its exterior to 


| central opening screwed to en 


The inner converging ends of the spindles, | 


| nuts are placed upon a mandril, r, centered between the 


fit corresponding internal screws within the bosses of the | 


hand wheels, k' &*. The hollow shaft is grooved lengthwise 
to slide upon a key fitted in the spindle, 7, by which it is pre- 
vented from turning. The drill spindle may be renin | in 
or out by the rotatory motion of the hand wheel, k', acting 
upon the screwed surface or the hollow shaft, A, and it may 
be securely locked in any desired position by the other hand 
wheel, k*, which thus acts as a “ jamb” or lock nut. Each 
of the spindles, 7, may be thus adjusted to the work or 
drawn back therefrom for convenience in changing the 
cutters. 

For the purpose of cutting or shaping the work into flat 
surfaces the cutting tools, m, are made of flat atecl, and 
the cutting edges are so placed with regard to each other 
that when the edge of one cutter is in a vertical position the 
adjacent cutter on either side has its cutting edge in a hori- 
zontal line, that is, one cutter is placed half a revolution in 
advance of the next one to it, and when three alternate 


eutters have their edges vertical the other three alternate 
cutters are 


horizontal; by this ingenious yet simple 





| the shaft ¢, ea 
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arrangement the path or circle described by the cutting 
edge of one cutter in its revolution intersects the path 
of the next one on each side of it, but without coming 
into collision with either of them. The great oe + 
thus gained is that finished faces of less width than the 
width of the cutting edges may be produced in the material 
or object operated upon. 

The articles to be shaped are carried within a traversing 
frame which is thus con : w! is a cross or three- 
armed casting at the upper of the machine, and n* is a 
concave or dish-shaped casting connected therewith 5 bors 
three rods or sliding shafts, n* x‘ n®. The dish, *. a 
central boss, 0, projecti upwards to carry an inary 
steel centre, or Rr gorge Has we to the work being operated 
upon, and it has another — projecting downwards, and 
forming the long hollow cylinder, o?. The exterior of this 
cylinder is cut into a serew, this screw forming an essential 
part of the feed motion, which we shall describe presently. p p 
are radial openings, through whch the cuttings or waste pro- 
duced by the cutting s pass to the hollow cylinder, o*. 
The dished casting, n, receives the whole of the waste 
shavings which out at the lower end of the cylinder, 
thus preventing damage to the working parts and encum- 
brance or cloggmg of the;machine from any accumulation of 
the said waste material. The tripod or crosshead, m', has a 
with the threads of the 
screw, g, the lower extremity of which forms a cone or centre, 
and the upper end carries a hand wheel, g', by which it is 
traversed or turned ; g* isa lock nut with convenient handles 
for turning it. 

The machine is represented in the engravings as acting 
upon or finishing hexagonal nuts. For this purpose the 


conical point of the screw, q, and the lower socket, o', which 
is provided with a square ote for the pur: ; instead of 
the chuek, o', and centre, g, two vices, chucks, or any other 
convenient means suited to the form of the article to be 
operated upon may be employed in order to 
the latter Femly. sis a three-armed casting to form a guide 
or “ steady” to the nuts being shaped, the particular form 
and details of this piece being determined 
work upon which the machine is engaged. 





| shaft, z*, is moved u 


| 


i 
| 


or hold | angular figurein its eross section. In this case 


y the kind of | 


The feed motion is imparted to the sliding frame, »' n*, in | 


the following manner: tis an ordinary “speed cone” 
driven by a corresponding 8 cone, 6%, which has a direct 
driving motion from the pulley, 5, to which it has attached ; 
ing the speed 
end the bevel pinion, ¢? which gears into two bevel pinions, 


v' v?, placed loosely upon the cross shaft, vt; v* is acommon | 


forked clutch sliding upon a feather in the cross shaft, o*, by 
which the shaft is connected with either one of the two bevel 
pinions. The cross shaft is thus driven in either direction by 
connection th the clutch with one or other of the 
pinions, v' c%, or, by leaving the clutch midway between the 
pinions, and so that it engages with neither of them the 
cross shaft may yemain at rest. The cross shaft, v*, also 


cone also carries at its inner | 


| 
' 
| 
| 


} 


' 
; 
} 
} 


or cutting or 





0°, the worm, w', and worm wheel, w, an u or . 
ward feed motion may be imparted to the screw, 0”, 
and frame, with the work or articles to be shaped i 
therein, or by placing the clutch, v*, in its middle or neutral 
position the feed motion may be wholly withdrawn. 

Fig. 4 ts in elevation a self-acting nt 
for arresting the feed or traverse of the frame. A bracket, =, 


is bolted to the inner side of 
slide, z', is fitted it traverse 
wards; upon the slide, 2', i 
jecting into the diagonal slot 
vertical sliding —_ z, mg 
carrying u it the two tappets, 
cay dened plate by set screws. I 
ward motion of the , n' n*, as it approaches 
of its traverse in either direction, the of 
n®, comes in contact with one or other 
and the sliding motion thus imparted to 
to arrest the feed or further traverse of the frame in the 
i i or inclined slot in the 


. 


following manner: The diagonal 
sliding shaft, both in its upward and downward motion, im- 
transverse motion thus imparted to the stud, 2*, and slide, 
z', in one direction or the other, vain. Higa slotted 
down is conveyed 

directly to the sliding clutch 
the said clutch, o*, and slide, 2', 
from the bevel pinions with which it was previously 

In the machine above described three orm pe 
only may be provided with cutting tools for 


of inclination of the said 

or 
with the feed motion ceases as the eluteh, v*, 
neously upon the three sides of an 


Pgh mynd a perce bean prnimar section the 
ping cross r 
machine must have eight spindles and actuated in 
a similar manner to ha 
various numbers of spi 
sectional outline of the finished 
may also be varied by a suitable 
to the desired shape. 
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Lake cit gers: Pig Mande: Radice g Mee oe 
the bui being Mr. J, W. Silver. The engine is of the 
| inverted upright form, with a eylinder 3} in. bore and a 
stroke of 7 in. and a slide valve cutting a 
half stroke. The cylinder’and other castings are of * 
i ihn eS eae 
r stee: 
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Is. 44.) Andrew Barclay, of Kilmarnock, 
patents several arrangements of ejector-condenters for steam 
engines, which we could not describe without the aid of 
drawings. 
(No. 1219, Ss.) Joseph Rothery, of Waterloo Main Colliery, 
near Leeds, patents arrangements of machinery for i 
or coal, which it would be impossible tor us to describe 


patentees propose to use a wick of 

i pry wey below, and to throw water on 

(No... 1253, 55.) Charles William Siemens, of 3, Great 

George-street, patents, as a communication from Dr. 

Siemens, of Berlin, various improvements in 

i The speeification is well 

worthy of the attention of those interested in electrical 

matters, but the details to which it refers are too numerous 
for us to give an account of them here. 

of, 10d.) George Dominicus Kittoe and Peter 

of 56, Compton-strest, patent a compact ar- 


re pe anes of refrigerator for cooling worts, of which we 
give a fu}! description on an early occasion. 

(No. 1266, 10d.) Henry Oliver Robinson, of Glasgow, 
patents a form of screw propeller in which the blades are so 
attached to the boss that, when the vessel is under steam, 
they fall into their proper positions, dividing the circle 
equaily. By reversing the engine, however, the blades are 
thrown t& or folded on each other so that they may all 
be placed in a line with the stern-post. This plan may be in- 
genious, but we much doubt its practical utility. 

(No. 1266, 1s.) William Gorman, of Glasgow, patents 
forme of blast furnaces in which a portion only of the fuel is 
introduced at the top with the ore in the usual way, the re- 
maining portion being inserted just above the tuyeres by 


E 





THE PATENT JOURNAL. 
Grants of Provisional Protection for Six 
Months. 
2382. Jom~ Smita and Jaues Dewnnty, 27, Leadenha!)! street, 
“Tm fm steam boilers.” ' 


36. Tuomas Curtin, Reading, “ Improvements in reaping and 
mowing machines.” 

Henny SWITHENBSANK, Lawrence-lane, “ Improvements 
im @pparatus to be axed in the manufacture and finishing 
of hats.” 

5716. Isnan. Eowanp Woo s, New Bond-street,“ Improvements 
im apparatus for cooling milk and other fiuids.” 

3724, CLAUDS FRAN gO CONSTANT CreTIN and James Watson, 
Gasgow, “ Improvements in lamps for diving operations, and a 
new method of drawing off foul air from and supplying fresh 
air to divers, and lamps used in diving operations, the first. 
named improvements being also applicable to lamps used in 
mines or vther places where poisonous, explosive, and dangerous 
gases are generated,” 

3734, THomas Spreir, Blackstone, “Improvements in machinery 
or apparatus for ploughing and cultivating land.” 

3768, AvGuerUs MATTHiessen, Saint Bartholomew's Hoe 
“Improvements in the treatment of wood capable of y 
materials suitable for the manufacture of paper.” 

3815. Pact Korz0, Pesth, “ improvements in steam engines.” 

so78, Witi.1am Epwarp Grpe@e, 11, Wellincton-street, “A novel 
kind of sweetmeat.” 

19. Wriisam Apotrpnus Bropett, Edward-street, Birmingham, 
and Jonn Reperave, Pershore-road, Birmingham, “ Improve- 
ments in the manufacture and orpamentations of chandeliers, 
lamps, lustres, and other articles.” 

32. AmaSA Mason, 1A, Craven-street, “Improvements in the 
distillation of hydrocarbon oils.” 

3%. Hirrouyrs Loum VALLex, Hiprovyre Aparen Dour.er. 
and AvéUsTs Micuge. HENRY ARMAND, 52, Bonlevart Sébastopol, 
Paris, “ Lieprovements in the manufacture of artificial flowers 
and foliage from vegetable parchinent.” 

Geonee Evenrren, Tredegar-road, Bow, “ lmprovements 
im the manufacture and purification of gas for lighting, and in 
the means of applying the same to heating purposes, parts of 
which improvements are also applicable to the purification of 
mineral oil.” 

46, James MANSERGH, 3, Westminster Chambers, “ Improvements 
im stench traps.” 

47. Joms FPrepenic Cooke, 105, Cannon-street, “ Improvements 
in the manufacture of copying ink.” 

48. Henny Davey, 20, John-street, Adelphi, * Improvements in 
“apparati for raising and injecting water, and for feeding 
boilers.” 

4. Freeper Newton Grssouns, 445, West Strand, “ Improve- 
ments tn means or apparatus for giving motion to sewing and 
other machines.” 

50, Faepramwx Ropert Avoustcs Glover, Bury-street, “Im- 
provements in the means of and apparatus for letting down, 
weighing. and fishing ships’ anchors.” 

51. JownN Hesry Jonnson, 47, Lincoin’s-inn-flelds, “ Improve- 


otber 

77. Jous Jonpas and Joux Joana, junior, Liverpool, 
means for Vessels,” 

78, Thomas Atrasp WARRINGTON, 8, Cariton-road, “ Lmprove- 

ae of window blinds to their 


79, Josura Resvarr Pa Handsworth, “Certain improve- 
ments relating to the Protectors, barrel protectors, and 
muazie ott é : 

“Tenge win ~ 
odd nd other materials.” 


fibrous *. 
NING, Bishop's Stortford, “A new 
air.” 
m6, Clifden-road, Clapton-park. 
m and operation of certain 

» 





parte of railway and other t 

%. Joun Heyny Jonson, 47, Lincoin's-inn-fielda, * Layprove- 
ments in the manufacture of boxes and other hollow articles 
from paper pulp, and in the machinery or apparatus o | 
therein,” 2% 

&5. CRARLES 
cana.” 

86. Cotax McDoveass and Cuaries Hesny Even, Manchester, 
“A ladies’ umbrelis and dress ~ 

87. WitLiam Epwarp Gepen, 11, Wellington street, * An im- 


” 
“ntsc “ improvement: ig @roarms 
89, . !Prick, 47, Lineoln’s-inv-fields, “ Improve- 
ments in the of colours from thaline.* 
9, : UNT, 1, Serle-ctreet, Lincoin’s-inn, « Improvements 
water me 


in y ¥ 

1. Sim PAspEaicK Sykes, Isentwirst, An improved mode of, and 
opparatus fur. ships, forts, and other veseels or struc- 
tures in: Me 


92. A » VINCKRT ;, 66, Chancery-lane, “ Improve- 
93. Daven Lt fad Gor 
. Daven Lovnsay NTIN 
baw Coates « 


ILLIAM 
wheels for shafting 
Dy, mane and Aurrep James Pern.ess, 
* An improv 


Dunvop, Belfast, and 
ts in couplings and 


(RORRE VERRELL 
ied ball valve or cock.” 


96. Henry Arreey, Falkirk, Dib. eyes mm in lamps.” 
97, SAMUEL JELUYMANR, © “Improvements in reaping 
and ¥ 


_ 
99, Pateick Mot Basnett, Aberdeen, “ sengrvenanate in fixing 
wooden keys in railway « 


secu ‘ 

100. James STEEL, w, “ Improvements in sanitary arrange- 
ments to be substituted for waterclosets.” 

101. Lovis Strang, New York, and James ArcnimaLp Jaqves, 
and Joun Amepicus FANSHAWE, Tottenham, “ Improvement. 
in the manufactare of elastic rubbers.” 

102, James PaRkeER, 6, Lilford-rosd, Camberwell, “ Further im- 
provements in motive power apparatus applicable for propelling 
vessels and for venting vessels from foundering, and for 
forcing water, for other purposes.” 

103. Lov HasNArt, King-street, Clerkenwell, “A new tool or 
mould for moulding or casting discs, or wheels requiring to hare 
letters, characters, pumerala, or other devices or designs formed 

4 or about their circumferences in metal or other ma- 
terials.” 

JuLIUs SCHLOSSER, Frankfort, Germany,“ A new or improved 
self-acting metallic packing for parte of steam, air, gas, water, 
or other fluid pressure engines, of for purrs or othe r machinery 
or apparatus in which pecking is required.” 

105. WrittaM Ropeat Lake, 8, Southampton-buildings, “* An 
improved method of and devices for uniting the ends of pipes 
or tabes,” 

106. CowPer Parers Coes, Mountfield, Bonchurch, * Improved 
means of protecting the bottoms of ships or other submerged 

tructures from fouling.” 


Patents on which the Stamp Duty of £50 has 
been Paid, and Dates of their Production for 
Certificate. 

243. Wit.iam CLARK, 53, Chancery-lane, 
typographic printing apparatus.” 

203. Tuomas Rowatr, junior, Edinbergh, “ improvements in 
lamps for burning ne, petroleum, belmontine, and other 
hydrocarbon oils without the use of a glass chimney.” —Dated 


“Improvements in 


22nd January, 1846, 

227. Evan Horxtxs, Clarendon-gardens, Maida-hill, “An im- 
proved mode of correcting the deviation of compasses in iron 
ships, and of constructing ships’ compasses.”— Dated 23rd Janu- 
ary, 1866. 

233. Gronce Hixncaurrs, “A machine for ‘saving’ or covering 
the lists or edges of fabrics.”—Dated 24th January, 1866. 

257. Franco Loci Roux, 27, Rue Lafitte, Paris, “ lmprove- 

ments in the mode of and appsratus for applying copper sheath 


Et Ps -- 
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means of arrangements vided for the purpose. The ob- 
jeet of this sled io stated to be to prevent the reduced iron 
from being oxidised by the action of the blast. 
(No. 126, 8d.) Alfred Vincent Newton, of 66, Chancery- 
lane, patents, as the agent of John Marcus Broorman, of 
U.f., a machine for gathering hay, or other cut 
crops from the ground, and placing it on the vehicle by which 
it is to be conveyed away. 


ments in the preparation of concentrated food tablets or cakes.” 

52. Wriitiasm Weaster, Dundee, “ Improvements in treating and 
softening jute, hemp, flax, and other fibrous substances, and in 
the machinery or apparatus connected therewith.” 

53, Joun JAmeés BopMER, Newport, Monmouthshire, “ Improve- 
ments in the manufactare of iron and steel.” 

+4. Hever Groner FPArksurn, 45, Goswell-road, “ Improve. 
ments in machinery for compressing and solidifying coal, clay, 
lignite, peat, and other analogous substances, applicable also to 


ear 
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(No. 1270; 10d.) Wilhelm Lond, of Jewry-street, 
patents, as the agent of Theodore A. Goff, of San Francisco, 
the machine for turning crosshead wrist pins, &c., which we 
illustrated in our last number. 

(No. 1972, 2s. 2d.) Harold Wilhelm Widmark, of 13, 
Samworth-place, Bristol, patents the arrangement of steam 
engine governor, which we illustrate on page 73 of our 
present number. 

(No. 1274, 10d.) Richard Hill, of 54, Castle-street, 
Bristol, and John Francis D’Oyly, of 7, Oak-villas, Waltham. 
stow, patent a form of paddle wheel having radial arms, each 
fitted with a float, and each capable of turning on its axis in 
bearings at the rim and boss of the wheel. The arms are 
turned by cams, so that the floats are made to stand at right 

les to the plane of the wheel when acting on the water, 
oll are turned edgewise on leaving it. The same arrange- 
ment—of which we fail to see the advantage—is to be used 
for windmills. 

(No. 1276, 1s.) Augustus Bryant Childs, of 14, = 
lane, patents an arrangement of millstone dressing machine, 
which we could not deseribe briefly without the aid of 


dra 

(No. 1379, 10d.) John Cooke, of Darlington, patents im- 
provements in that class of rotary engines which have a 
cylindrical piston, rotating eccentrically in a cylinder, these 
improvements consisting in substituting for the sliding 
shutter ordinarily employed in such engines a shutter moving 
in an are. We shall probably soon illustrate this engine— 
which may also be used as a pump. 





machinery employed for other purposes. 

55. CHARLES KENDALL, Mile End, “ Improvements in apparatus 
and appliances for working railway brakes and for effecting 
communications between the guard, driver, and passengers.” 

56, Jown MANGNALL, Glasgow, “ Improvements in apparatus for 
preparing coffee and other infusions.” 

57. Wisaam TATHAM, Vulcan Ironworks, Rochdale, “ Improve 

ments in machines for preparing to be spun cotton, wool, and 

other fibrous substances, and for the prodaction of a web to be 
converted into felt and wadding, and for similar purposes,” 
THowas Palmer Lucas, Belmont, Bromley, and Groner 

Henay Josereu Hot, Sydenham, * An improved method of ex- 

hibiting cartes de visite or other portraits or pictures.” 

50, Joun Dagiisn, Dene House, Seaham Harbour, “Improved 
apparatus for lubricating the axles of coal tubs and other 
wagons ranning on rails or tramways.” 

~ Improvements 


58 


60, Wiceaw, Leeds, in horse 
Plonghs.” 

61. AnNpaxw Berrs Baows, 80, Cannon-street, “ Improvements 
io machinery for raising and conveying weights and convey- 


ing power, and in pumping engines suitable for actuating such 
” 


mac 5 

62, Wiuiiam Tavrston Waite, Salisbury-square. *- Improve- 
ments in the treatment of saccharine matters. 

66. Joszrn Hewperson, A im, “ lopr in the 
manufacture of iron and steel, and in furnaces to be used in 


such manufacture. 

68. Roser? Lace, 14, Owen’s-row, “Improvements fn the appli- 
cation of steam as a motive power.” 

70. Mrcuart SaAUNpsrs, Prince’s-end, and Henry For- 
rest, Oldbury, “ its in refrigerators.” 

72. Tomas Moors, 32, Bridge-street, Southwark, “ Improve- 
ments in rotary engines which may be used as pumps or water 
meters.” 


REGINALD 








» ing to ships constructed of or plated with iron.”— Dated 26th 


January, 1866. 

321, Axpeew Muneay, Chief Engineer of H.M.’s Dockyard, Porte- 
mouth, “Improvements in steering apperatus.”— Dated ist 
February, 1866. 

#25. BARNARD WilLisam Fanrgy, Bermondsey, “Improvements 
in steam engines.”—Dated loth February, 1866. 

303, Ropert CLayron, James Raper, Jonw 
Wrusiam Howarrn, “Certain improvements 
weaving.” — Dated 4st January, 1866. 

229, James WILLIAM EVANS, 38, Norfolk-street, Strand, “ Improve- 
ments in the construction of metallic cases or shells for the re- 
ception of spiral springs and elastic substances, for rafiway 
carriages and wagons and other vehicies."—Dated Mth Janu- 
ary, 1866. ° 

241. James Jones, San Francisco, California, «improvements 

in machinery for crushing and pulverising ores and other herd 
subetances ”-— Dated 24th January, 1866. 

262, Ricvarp AkcHIBALD BROOMAN, 166, Fleet street,“ Improve- 
ments in mahinery for the manufacture of asphaited feit.”— 
Dated 26th January, 1866. 


Patents on which the Stamp Du 
been Paid, and Dates of their 


Goviprxe, and 
in loome for 


of £100 has 
uction for 


191, Jomn Arson, Brightland, Reigate, “Improvements i 

apparatus for tilling land by steam power.”—Dated 24th Janv- 

ary, 1862, 

239. Witttam Epwaep Newron, 66, Chaneery-lane, “ Improve- 
ments in printing machinery.” —Dated 29th Jan , 1862. 

197. ee eras and Henry oe tubing ake fe 
provements means apparatus 

other fabrics.”—Dated 25th January, 1862. 
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RAILWAY TERMINUS AT CHICAGO, U.S, | 


MR. W. W. BOYINGTON, ARCHITECT, CHICAGO. : 
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Tae Michigan, Southern and Northern Indiara Railway: | roof; two smaller towers, to the rear of the building, are ; mecting im the centre. The roof is covered entirely with 
550 miles long, with its branches, runs from Chicago to Toledo, | placed opposite the larger ones in the fagade. The total | slate, with the exception of « central space reserved for a 
Ohio, and Detroit, in Michigan; the Chicego ard Kock | width of the frontage is 172ft., the depth of the building is | skylight which lights the middle platform ; the side platforms 
Island Railway now extends westwards as far as Omaha, on | 60ft. 8in., and the height to the main cornice is 50{t. 3 in. | are lighted by windows placed in the spaces left between the 
the Missouri river, which it crosses by the girder bridge | Behind this part of the station extends a roof 542 ft. in length | springing oo oe and the foot of the cape, tommy 
across that stream, just completed jointly by four railway | and 136 ft. span, —s two side platforms, each 26 ft. 6 in. | as shown in the drawing. The whole building was designed 
companies. Both these lines terminate in Chicago, at the | in width, and a central one 16 ft, 6in. wide. The spaces | and erected by Mr. W. W. Boyington, of Chicago, and’ cost 
same station which is erected at the intersections of Sherman | between the platforms are occupied with five — of rails in | $320,000, 
and Van Buren streets. all. The departure trains start from the platform adjoining 

We illustrate the station building on this page. The outer | the waiting-rooms, while the arrival trains are all brought} Rariways tx AvstRia.—With reference to the 
walls are of white limestone lined with bricks ; the stones are | into the opposite side of the station, from which direct egress | new laws to be introduced for the pletion of the Austrian 
all laid with the quarry face, except that the door and window | is obtained into the street through the numerous doors seen | network —— the plans have been definitively settled 
facings are dressed, and that the main entrance is somewhat | in the engraving beneath the side roof. The middle platform | and laid before Ministry. The chief object is to give 
elaborately ornamented with carving. The three storeys of the | is used only for special trefie.and for excursion trains. material help to the construction of those lines that, 
building are oceupied by the offices of the two companies, and | The principals of the station roof (see disgrem) are of | both from a ical and industrial point of view, are of 
the various waiting-rooms, restaurants, and general station | timber, built in a segmental form, and braced by tie rods | greater sathenat hppestone’ than the local ones. The former 
accommodation extend along the whole length of one of the | between the diegonal strute, and tied with a light bar-iron | are to be assisted by a subvention, &c., from the Government, 
platforms. The facade presents two aquare towers, flanking | trussing with a wooden king-port in the centre. The prin- | while the latter, without having this privilege conceded to 
the right and left wings of the building, the centre being | cipals are placed 20ft. apart from centre to centre, and | them, are to be allowed a very considerable reduction of 
elevated above the general level, and covered with a Mansard support sloping rafters laid tangential to the principals and | such burdens as income, stamp, and other similar taxes. 
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UNDULATING LINES=LEVEL LINES+ ’ 
A rnomiem often and long discumed by railway en- | 

gineers abroed is that known as the “equation of 

gradients; or, in other words, what additional length of | 

line, taken as level, is represented by given gradients of a 

given length and inclination? Two lines are, each, 100 | 

miles in length. One is, we will suppose, a dead level ; | 
the other has rising and falling gradienta, ascending and 

descending at rates varying from 1 in 1000 to Lim 69. 

llow much longer, not in actual distance, but in respect of 

working expenses, is the latter than the former? We are 
in the habit, of lumping all railway expenses at so much 

“ per train mile,” the train being either passenger or goods, 

and cooteaining, in the former case, anywhere from 15 to 

1000 passengers, and incthe latter, anywhere from 20 to 

300 tous of goods. But we are to suppose the same trains 

over both the lines just assumed, Let the undulating line 

start with a mile of level, then five miles up 1 in 1000, 

then four milea up 1 in 100, then two miles more up I in 

80, to a summit $69.6 {t. above the starting point. Let it 

then run eight miles on a level; then descend at the rate of 

1 in 260 for five miles, falling 132 ft.; then five miles of 

level > then ten miles up 1 in 264, ic. rising 200 ft.; then 

five miles up 1 in 152, rising 200M. more to a point 

637.6 ft. abowe the base. Let it then have five miles more 

of 1 in 60, or an additional rise of 440 ft., giving a sum 

mit, inidway between the termini, 1077.6 ft. above the 

starting point. Let the line then descend at the rate of 1 

in 200 for five miles, falling 132 ft., then rise for ten miles 

at the rate of 1 in 400, thus rising again to. the summit of 

1077.6 ft. Let it then descend for twenty miles at the rate 

of 1 in 182, thus falling 800 ft. Let the line fall thence 

for ten miles at the rate of 1 in 264, the fall being 

200 ft., and let the remaining fall of 77.6 ft. take place in 

the last five miles. 

Thoke who take any intere ef in the subject will sketch 
out the profile for then selves: those who do not will turn 
to another column and read something else. 

It will be seem that the line hax a maximam gradient of 
1 in 60 for five miles in one direction, and a maximum of 1 
in 132 for twenty continuous miles in the other. The sum 
of the ascents from either terminus would be 1341.6 ft., 
while the total rise and fall would be, of course, twice as 
much, both termini being at the same level, Supposing the 
same trains to be run over the level and the undulating 
line, haw mach longer is the latter than the former— not in 
actual measurement over its various undulations, for that is 
easily caleulable, and im any case very little—buat what 
leneth of level libe could be worked at the same expense ? 
lt will require the little consideration to perceive that the 
question involves many points as to speed, number of stops, 
position of stations, the preponderance, if any, either way, 
of the t affic, Ac 

Suppose, however, trains of a total weight, including 
engine, of 100 tons, are to be run through, each way, 
stepping only micway. The speed on the level line to be 
40 miles an hour, requiring 24 hours running time. The 
resistance, by Clark's formula, would be 1735 Ib., corr 
spohding, at 8520 ft. per minute, to 185 horse power main 
tained for 2} bours. 

On the undulating line the train, apart from all othe 
resistances, would be lifted 1541.6 ft. in ascending the 
various gradients from either end, and if thie ascent occu 
pied an hour and a half the average work expended upon 
gravity during that time would be 101 horse power. For 

224,000 Ib. x 1841.6 ft__so) pp. 
2,970,000 ft. Ib 
224.000 lb, being the weight of the train, and the 
, 2.970.000, the number of foot pounds in a horse 
exerted for an hour and a half ; corresponding to 

33,000 ft. 1b. in one minute. If the mean speed of ascent 

from one end of the line to the half-way summit be 834 

miles an hour, as above assumed in the estimate of an hour 


pow 


and a half, the resistances other than gravity will b« 
& 4 dana 14.5 Ib. per ton, or 14501b. for the ent 
171 
train, at 29 BA ft per minute rresponding te 129 hors 
including gravity, to 230 horse power for 
a half, as against 185 


ter in doing the same distance on a level 


horse power for an hot 
now came to the descent, and here it is diffi 
ssible to estimate— not the resistances to moti 
t practical effect of descending gradiet 
st of working. Lees fael and water are of cours 
he actual forces at work upon a train ar 
given speed, in descending as in ascending 
difference being merely that gravity takes 
of steam power lf, indeed, as is almost certain 
the ease, the speed be greater in going down than up 
ne, on » double line—and supposing the traff 
to be equal in beth direetions—the rails on the down side 
will, after a time, be invariably found to be more worn than 
thowe the uy line, although they are not subjected to the 
same prinding 
Almost the only saving on down gradients is in fuel and 
water. If ne steam be used the cylinders must be kept 
well lubricated, the attendance or cost of engineman and fire 
man, is the same, the wear and tear, except apen the fire- 
bex and tubes of the engine, is certainly not less, and if 
be necessary to put on the brakes, it is apt to be more. In 
these respects alone, long down gradients, of considerat le 
inclination, may be taken as involving a working cost equal 
to that of levels, although, unfortunately, no dats are at 


action from the driving wheels of the engine. | 
j neutral axis; the connexion between the moment of 


levels. There are other and considerable items of expense 
which are wholly independent of gradients. 

Regarded, then, as levels, the descending gradients either 
way from the midway station would require the exertion 
of 185 horse power for an hour and a quarter, the ascent 
requiring 230 horse power for an hour and a half, thus 
giving a mean expenditure of 209} horse power for 23 
hours on the undulating line, as against 1#5 horse power 
for 24 howrs on the level. Allowing for both the greater 
horse power and longer time on the undulating line, it 
would be 24} per cent., or, say, one-fourth more expensive 
in working than the level. In other words, the 106 miles 
ef undulating line are practically 110 miles in point of 
time and 1244 miles in point of cost of working, as com- 
pared with the 100 miles of level line. This estimate 
assumes that the cost of fuel, repaira, wages, &c., are in 
the exact ratio of the horse power exerted, after adopting 
the explanation given in respect of descending gradients, 

The assumptions which enter into these estimates are by 
no means conclusive, and they would be greatly affected by 
the substitution of heavy slow traffic in place of fast pas- 
senyer traffic ‘hus, in the American States, the rule for 
the “ equation of grades” known as Latrobe and Knight's, 
is to divide the sum of the ascents and descents in feet, by 
52.8. and to add the quotient te the length of the line in 
miles, as the equivalent length of level line. By this rule, 
the total rise and fall of 2683.2 ft, in our supposititious 
2683.2 

52.8 
length, and with a moderately *slow goods traffic, this 
addition would hold good in practice. 

There are various aspects of the question of gradienta, 
and different engineers would doubtless take different views 
ef it. But the extra expenditure of power must be as the 
total rise of the line, and is, in,g@ measure, independent of 
short steep and exceptional gradients. With.a train of a 
total weight of 100 tons, any engine with 15 tons of adhe- 
sion weight should have no 4iffieulty in dealing with it on 
a gradient, however long, of 1 in 60; and if the gradient 
were not above five miles long, occupying ten minutes in 
the ascent, at the rate of thirty miles an hour, the boiler 
power required would net be found excessive, supposing 
the water well up and the pressure high, on entering upon 
the gradient. 

In taking out the cost of working as 244 per cent. more 
upon the undulating than upon the level line, this repre- 
sents much more than the extra fuel used, and more than 
the extra wages incurred, It represents, perhaps, more 
properly, the increased cost of lubrication and repairs, in- 
cluding repairs of permanent way. Of the latter, however, 
a large share is due to climatic and local causes, and is in- 
dependent both of the resistance of trains and the amount 
of traffic. A large proportion of the genera) traffic ex- 
penses is wholly independent of the resistance of trains, so 
that, as affecting dividends, the gradients assumed would 
not probably diminish the nett earnings derivable from a 
level line by more than 6 per cent., equal perhaps to 1 per 
cent, on the capital of the line. 


line would represent 50.8 miles of additional 


THE CHIEF CONSTRUCTOR OF THE NAVY 
ON THE STRENGTH OF SHIPS. 

Tue fourth lecture of his course was delivered by Mr. 
Reed at South Kensington on Friday last (29th ult.), and 
was devoted to the consideration of the resistance offered 
by a ship as a whole to longitudinal bending. Mr. Fair- 
bairn and most other writers on the strength of ships have 
pointed out the fact that in this resistance a ship resembles 
a large hollow beam or girder, and Mr. Reed adopted the 
same view, but at the same time called attention to the 
numerous points of difference between a ship and a fixed 
suspended girder. These differences, the lecturer remarked, 
ire principally due to the facts that a ship has to be pro- 
pelled through the sea; to be rolled violently from side to 
side; to be lifted from the hollows of waves to their crests, 
und thence pitched into the hollow again; to carry heavy 
weights of cargo, or armour; and to withstand the shocks 
of grounding, collision, and, in many cases, the impact of 
projectiles. Although these differences make the compari- 
son of a ship to a girder incomplete, there is yet a great 
importance attaching to such a comparison, as it enables 
the shipbuilder to make trial calculations of strength for a 
ship which are very valuable. 

Having briefly referred to these facts the lecturer rapidly 
ran through the principal points of interest in connexion 
with the theory of beams, always giving his explanations 
in popular language, and showed how the fundamental in- 
vestigations were conducted. In this part of the subject 
we could not expect to meet with much novelty, as it has 
en so fully treated by Canon Mosely, Mr. Fairbairn, 
Profeseor Hodgkinson, Mr. Clark, Professor Airy, Dr. 
Rankine, and other writers. Still the wisdom of mark- 

out clearly the main features of the subject— 
such as the determination of the position of the 


inertia of a section and its moment of resistance to bend- 
ing ; the benefits resulting from throwing the material in a 
beam into flanges and a web; and the adoption of trans- 
verse and longitudinal forms which give uniformity of 
strength, cannot be doubted, especially when the descrip- 
tions are given in such a manner as to be understood by 
those whe have mastered only the elementary parts of 


algebra and mechanics. In the coarse of his remarks on 








these points, Mr. Reed also alluded to their special 


tions to sh’ For instance, when ¥ 
tudinal which always accompanies he 
ilustrated this kind of straining action by reference to the 


sliding of edge on edge, which takes place in the skin of a 
wood ship, unless she is properly strengthened; and in 
speaking of the principle of sections of uniform strength, 
he referred to its connexion with the proper distribution of 
material in the various parts of a ship, and with the much 
debated question of reduction in scantlings at the extremi- 
ties. These incidental allusions served as indications of the 
course which would be followed in the sacceeding parts of 
the discussion, and kept before the minds of the audience 
the fact that the strength of ships was the main question 
under consideration, although its full working out necessi- 
tated these remarks on beams in general. 

Passing on from these general considerations, Mr. Reed 
next described the process of constructing, what is termed 
the “equivalent girder section,” by means of which the 
moment of resistance of the midship section of a ship is 
arrived at. He pointed out, in passing, the fact that as the 
midship section is that which experiences the most severe 
strains when the ship is at sea, or when she is aground, and 
supported only at the bow and stern, or at the middle, it is 
necessary to consider its strength before that of any other 
transverse section; and to determine whether it is suffi- 
ciently strong to resist the bending strains brought upon it. 
The construction of an equivalent girder for the purposes 
of caleulating the strength has been previously practised 
and recommended by Dr. Rankine and Mr. Fairbairn, whose 
labours in this department were fully acknowledged by the 
lecturer. There were, however, one or two points in con- 
nexion with these girders which Mr. Reed brought forward, 
as we thiatk, for the first time, and which are of some im- 
portance. As a specimen we may mention the separation 
of the cases of hogging and sagging, and the adoption of 
the total sectional area of the compressed parts for one por- 
tion of the girder, in combination with the effective sectional 
area under tension of the other portion on the opposite side 
of the neutral axis. 

The interest of this part of the lecture was greatly en- 
hanced by the exhibition of diagrams showing the equiva- 
lent girders of three actual ships. The first of these re- 
pr d iiship section of the wood sloop-of-war 
Blanche; the second that of the iron-built ocean mail 
steamer Queen; and the third that of a composite ship, 
built aceording to the suggtstions of Lloyd’s Committee. 
The lectarer went very fullyinto the case of the Blanche, 
describing the method of calculation in detail. He also 
gave the results of the calculations for the strains corre- 
sponding to the positions of maximum straining both afloat 





|} and ashore, having based his estimates of these bending 
i . . . 
} moments upon the calculations previously given for actual 


ships. We cannot do more than state that the results were 
highly satisfactory, showing that the vessel was capable of 
withstanding all the strains she is likely to experience, and 
that the iron strengthenings applied to her were very valu- 
able aids. The lecture was concluded with some very in- 
teresting remarks on the joint action of wood planking 
and iron strengthenings in a wood ship, which we should 
gladly bring before our readers’ notice did our space permit. 
We may, however, be able to do so in a future number, as 
Mr. Reed intimated his intention to again refer to the 
subject in considering the case of « omposite ships. 


MR. KIRKALDY’S TESTING MACHINE. 
To Tux Evrtor or Eneineerine. 

Srr,—Some time since I was at Mr. Kirkaldy’s test- 
ing room, and saw some steel bars tested as to amount of 
elasticity, permanent set, and breaking strain in tension. 

The machine had an index intended to show the amount 
of extension of the bars; but there seemed to be a doubt as 
to its aceuracy, for a trammel was used on the bar itself to 
mark practically the amount of extension under various 
strains, which tramme! showed the actual extension of the 
bar or bars to be far less than indicated by the elaborate and 
complicated index. AL. 


Tae Mititwatt Docks.—The report of the Millwall 
Freehold Land and Doeks Company, to be presented on the 
Sth of February, states that the number of ships entered 
during the half year was 683, of an aggregate tonnage 
ot 239,507; and that the number of ships in dock on 
the dist of December was 68, and their aggregate ton- 
nage 32,182. The gross receipts for the half year amounted 
to 33,2371., and “considering the docks were only opened 
on the 14th of March last, this is, upon the whole, satis- 
factory.” 

Tur Aneto-American Yacut Racr.—Mr. James Ash- 
bury has accepted the challenge of Mr. W. Douglas, of New 
York, and has agreed to sail the Cambria azainst the Sappho, 
which is now owned by Mr. Douglas. In a letter to the 
latter gentleman, Mr. Ashbury says: “ Referring to the last 
paragraph of your letter in order to fully meet the peculiar 
rig and qualities of your vessel, I propose the following 
courses, a8 being likely to afford her the means of showing 
her sailing and seagoing qualities ; and though the Cambria 
is only 188 tons as against the Sappho's 381, Thames measure- 
ment, and it will place my vessel at a disadvantage, I am 
willing to meet your views therein. The courses suggest 
are—Ist, round the Isle of Wight; 2nd, from the Isle of 
Wight round the Eddystone Lighthouse and back ; 3rd, from 
the Isle of Wight round the C Breakwater and 
back.” The race will excite great interest. 
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THE INSTITUTION OF CIVIL ENGINEERS. 


Pobruary 
Cuaries Herros Gareony, Esq., President, in the Chair. 

Tae — read was “ The Mauritius Railways—Midland 
Line,” by Mr. James R. Mosse, M. Inst. CE. 

Before proceeding to the special object of this communica- 
tion, which was to give an account of the working of some 
unusually heavy gradients, the chief physical features of the 
island, and the causes that led to the introduction of railways 
in the colony, went aa vanes byrne = Pgs ae 
communication being felt by the local government, Mr. J. 
Longridge, M. Inst. O.E., was, in May, 
Secretary of State for the Colonies to 
and, having reported in favour of the railway system, the 
coustruction of the works was authorised ee Imperial 
Government in May, 1861. Mr. Hawkshaw ( -Premdent, 
Inst. C.E.), who had previously reported on papier ms 
order of Government, was appointed consulting engineer, 
in September, 1861, a contract was entered into with Messrs. 
Brassey and Wythes for the execution of the works, which 
were commenced early in 1862, under the direction of Mr. 
Walmsley Stanley, M. Inst. C.E., as chief resident engineer, 
and of Mr. Longridge, as agent for the contractors. The North 
line, starting from the central station at Port Louis, traversed 
the northern and north-eastern portions of the island, and 
was 31 miles in length; while the Midland line, commencing 
at the same station in Port Louis, i nearly through the 
centre of the island, and was 36 miles in length. The only 
work of importance on these railways was the Grand River 
Viaduct, a description of which had already been given to 
the Institution (Min. of Proc. Inst. C.E., vol. xxv., p. 237). 
The North line was opened for public traffic on the 24th 
May, 1864, and the Midland line on the 19th October, 1865. 
Land had been purchased, and all the masonry had been 
built for two lines of way; but at present the ironwork for 
the superstructure of the under girder bridges and the 
permanent way had only been provided for asingle line. The 
total cost of these railways had amounted to 21,8762. per mile. 

The character of the gradients on the Midland line would 
be understood from the following summary: From Port Louis 
to the summit there was a rise of 1817 ft., the distance being 
about 16 miles, or equal to an average gradient cf 1 in 46.68 ; 
and from the summit to Mahebourg, a distance of about 19 
miles, there wasa descent at the rate of 1 in 55.61. For about 
124 miles before reaching the summit the inclination was on an 
average of 1 in 41.17, and thence for about 13} miles the line 
fell on an average 1 in 45.06. The steepest gradient was 1 
in 27, of which there was a total length of 13,526 ft., the 
greatest continuous length of this gradient being 6163 ft., 
and the next longest 5016 ft. The next in severity was 1 in 
30, the total length being 9526 ft., the greatest length of 
this gradient being 3000ft., and several lengths of about 
2000 ft. each. ‘The ascending gradients varied from 1 in 27 
to 1 in 60, while the descending gradients towards Mahe- 
bourg varied from 1 in 30 to 1 in 60. The curves varied from 
950 ft. radius to 6000ft. radius, and the lengths of these 
curves ranged from 200 ft. to 3200 ft. The ordinary radii were 
generally from 2000ft. te 3000ft. The sharpest radius 
which occurred on the steepest gradients of 1 in 27 and 1 in 
30 was 1600 ft., the greatest continuous length of this curve 
being 900 ft. on the former gradient, and 1930 ft. on the 
latter. The next radius in severity was 2000 ft. on the maxi- 
mum gradient of 1 in 27, the greatest continuous length of 
this curve being 1000ft. Reverse curves of this radius 
1920 ft. in length were also found on the maximum inclina- 
tion of 1 in 27. On descending from the summit to Mahe- 
bourg the line from the 17th mile to the 19th mile might be 
said to be composed wholly of reverse curves ; and at the 
20th mile the radius was only 1400 ft., the length of this 
eurve being 1980 ft., chiefly on a gradient of 1 in 30. Of 
eurves under 2000 ft. radius there was an aggregate length 
of 21,165 ft. ; of those ranging from 2000 ft. to 4000 ft. radius 
there was a length of 49,710 ft.; and of curves from 4000ft. 
to 6000 ft. (the greatest radius), there was an aggregate 
length of 26,560 ft., the total length of curves being 96,430 ft., 
and of the straight portions of the line 89,467 ft. 

The locomotives furnished under the original contract for 
working these inclines were seven in number, and of the fol- 
lowing description: they were tank engines, having cylinders 
16in. in diameter, with a length of stroke of 22im.; the 
wheels, six in number, were 3 ft. 6in. in diameter, and were 
e upled, the length of the wheel base being 16 ft. When 
supplied with water and fuel these engines weighed nearly 
37 tons, and they were worked with a pressure of steam of 
120 lb. per square inch. larger saddle-tank 
locomotives were designed by Mr. Hawkshaw, having the 
following dimensions: cylinders 18 in. in diamater, with a 
length of stroke of 24in.; the wheels, « ight in number, were 
ft. in dimmeter, and were all coupled, the length of the 
whe being 15 ft. Gin. When supplied with water and 
fuel, these engines weighed nearly 45 tons, and they were 
worked with a pressure of steam of 1201b. per square inch. 
The centre pairs of wheels (one of which was the driving 
pair) were fixed stiff on the frame ; but in order to pass easily 

ind the curves, both the leading and the trailing wheels 
had jin. play on each journal, and the joints of the coupling 
rods, connecting these wheels with the driving pair, were 


ail 
ul 


Subsequently six 


| bas 


fitted with a ball and socket, so as to allow the requisite 
motion. All the engines were manufactured by Mesers. 
Sharp, Stewart and Co., and worked very satisfactorily. 


These engines would, with passeng r trains, take five carriages 
and one brake-van, equal to a load of 42 tons, though on some 
oceasions they had hauled eight loaded vehicles, weighing in 
all about 56 tons; while with goods trains the usual lead 
with the lighter locomotives was 70 tons, and with the 
heavier locomotives from 100 tons to 120 tons. It should, 
however, be stated that by reducing the lead of the slide 
valves to one-eighth of an inch, the power of these engines 
had recently been increased 10 per cent. The average speed 
of the passenger trains, including stoppages, was 12 miles per 
hour between Port Louis and the summut, and 15 miles per 
hour from Mahebourg to the summit; while that of the 


aeeuele 
the 


was attached. This apparatus was worked by a chain, which 
tightened the brakes on every one of the. wheels simul- 
taneously. The brakes were.taken off by heavy  counter- 
i i itudinally over the i 

in the. centre of the carriage, between the front and 
end wheels. This apparatus was suifliciently rful 
to lock every wheel, and had worked satisfactorily ; for 
during two years there had not been a single fracture of the 
chain, nor of any of the working s. It, however, re- 
quired careful management, and must be applied gradually, 
before the train had acquired serious momentum. The brake 
van of every passenger train was now provided with sand 
boxes leading to the rails, as formerly the dew on the rails 
wetted the wheels of the brake-van, and prevented the fric- 
tion rollers of the us from revolving ; whereas, as 
soon as sand was applied, the wheels became dry, and the 
friction rollers acted efficiently. Every train of four or five 
conan two guarta, one to work the continuous brake, 
the other to use the separate brake, if necessary, attached to 
that carriage which was not connected with the continuous 
brake. The heaviest train which had descended 
from the summit to Port Louis consisted of fourteen carriages 
and two brake-vans, conveying five hundred and thirteen 

. That was onthe 14th November, 1868, and it was 
kept perfectly under control by the continuous brake on four 
carriages, and by five additional brakesmen, the speed being 
steadily maintained at 20 miles per hour. There were but 
four instances of passenger trains getting for a time beyond 
control : first, one morning when the rails were wet, a train 
descended from the summit for a distance of 3} miles in five 
minutes, or at a spoed of 45 miles per hour. This was the 
highest speed on record, and it occurred before the sand boxes 
were put on the brake-vans. Secondly, in a similar way, 
another train attained a speed of 32 miles per hour. Thirdly, 
a train overran a station for a considk rable distance, chiefly 
from the want of sufficient care on the part of the engine | 
driver and guards, Lastly, a train once attained an exces- | 
sive speed in descending from the summit, through the drop- | 
ping off of the nut of the eyebolt passing through the axle on | 
which the continuous chain of the brake apparatus was | 
wound. The speed in descending the inclines was limited | 
theoretically to 18 miles per hour, practically it rarely ex- | 
ceeded 25 miles, and the carriage brakes were generally | 
sufficient to control the train, without the necessity of apply- | 
ing the engine brake. The goods trains in descending the | 
inclines a8 a rule consisted of eight loaded wagons with the | 
lighter locomotives, and of ten or twelve wagons with the | 
heavier engines; and in these cases also the brakes on the 
wagons, two being screw brakes, and the remaining wagons | 
being furnished with the ordinary lever brakes, afforded 
power sufficient to control the trains. It had long been in 
contemplation to make safety sidings at the foot of the 
steepest inclines, but the ground was by no means favourable 
for the purpose, and, moreover, it was feared that such 
sidings might become a source of danger. 

The rules in force for the regulation of the traffic on the 
main line and at the stations were then given in detail, as | 
well as the traffic returns for the years 1866 and 1867, the 
rates for passengers and goods, and the statement of the re- 
ceipts and expenditure for the year 1866, from which latter 
it appeared that the working expenses were then 62) per 
cent. of the receipts; but this result was said to be due to 
several exceptional causes. Considering the high priee pnid | 
for skilled labour and for fuel, the agricultural character of | 
the district through which the line passed, the severity of the 
gradients, the want of anything that could be called a town 
save at Port Louis, the lack of minerals or manufactures to 
transport, the peculiar nature of the sugar traflic—requiring 
a large amount of rolling stock for three months in the year, 
whereas for the remaining nine months less than half the 
quantity sufficed—the author thought it was not surprising 
that the working expenses of the Midland line should in 186+ | 
have been 624 per cent. of the receipts, or 5s. 5d. per train 
tile. Now that the heavier locomotives enabled a larger 
amount of sugar to be carried, and when the goods traffic 
was further developed, it was believed a considerable decrease 
in the percentage of working expenses to receipts would | 
ensue, accompanied also, it was hoped, by a reduction in the | 
cost per train mile. 

In conclusion it was remarked, that although it might} 
sometimes be impossible to construct a railway with easier | 
gradients than those on on the Midland line, yet the difficulty | 
of working these inclines in wet weather had been so great, | 
the load hauled so small, and the speed so low, that the} 
author thought the severity of any gradient for a long rise | 
should never exceed 1 in 40; and that it would always be 
preferable (under the ordinary system of tractive power), to | 
incur, within reasonable limite, any additional expense that 
might be requisite to bring the inviination within this ratio. 
It was also suggested that in laying out such inclines, what- | 














goods trains was about 9 miles an hour, including frequent 


ever might be the ruling gradient (provided it was not en- 





| ation in the rate of drivin 





Institution for the present year, the meeting of the Institu- 
tion in the ensuing summer being intended to be held at 
Neweastle-upon-Tyne. Several new members were also 


= Charles Cochrane, of 


blast furnace to be 


tem 
the materials 
part of the furnace, it was pointed 

district this limit of size would 
be reached sooner than was represented in the previous 
paper; because in the calculation there given a correc- 


| tion, is required for the reduction in the consumption of 


fuel per ton of iron made in furnaces of increased capacity. 
This reduction in consumption of fuel causes at the same 
time a corresponding reduction in the quantity of gas 
evolved per ton of iron made ; and consequently, by reducing 
the proportionate quantity of gas to be cooled, will cause the 
actual reduction in temperature of the escaping gas to be 
greater than was obtained by the calculation given in the 
wrevious paper: so that the maximum size of furnace will 
* sooner arrived at. Without taking into account the effect 
of the increasing difficulty experienced in establishing an 
equilibrium of temperature between two bodies when they 
more nearly approach each other in temperature, it was 
argued that the maximum size of furnace would be reached 
with a capacity of about 24 times that of the present large 
Cleveland Baraness of 20,000 eubic feet enpacity, supposin 
the calcined ironstone to contain forty per cent. of iron, a 
the blast to be delivered into the furnace at a temperature 
of 1,000 degrees Fabr,; and in such a furnace it was esti- 
mated that the consumption of fuel should then be redneed 
to about 18 ewt. of coke per ton of iron made. 

The further question was also considered, whether a vari- 
of a blast furnace materially 
affects the economy of fuck; and the results were given of 
the actual working of two furnaces at the see Iron 
Works, Middlesborough, the larger having nearly three 
times the capacity of the smaller. From this comparison, 
extending over long periods of working, it was shown that 
the differences in the rate of driving, though considerable in 
amount, did not sensibly affect the economy of fuel ; leading 
to the conclusion that an increased rate of driving ot a 
furnace does not produce any unfavourable effect on the 
temperature of the escaping gas, but, on the eontrary, is 
slightly favourable to economy of coke, within certain jumits 
of variation in the rate of driving, according to each particu- 
lar size of blast furnace. 

After the meeting a number of the members and their 
friends dined together, in celebration of the twenty-second 
anniversary of the Institution. 

Tar Instrrvtion or Civit Exoisexrs.—At the meeting 
of this Society on Tuesday, the 2nd inst., Mr. Charles Hutton 
Gre , President, in the Chair, fourteen candidates were 
balloted for, and declared to be duly elected, including four 
Members, viz.: Mr. Joseph Haywood Watson Buck, Resident 
Engineer of the Standedze Tunnel Works, on the London 
and North-Western Railway; Mr. Thomas Dale, Engineer 
of the Corporation Water Works, Hull; Mr, Peter Greck, 
Chief Engineer for Railways in the Imperial Russian Service ; 
and Mr. Henry Johnston Wylie, Westminster. Ten gentle- 
men were elected Associates, as follows: Mr. John Bowden, 
Deputy Borough Surveyor, Salford; Mr. Alfred Mountain 
Fowler, Borough Surveyor, Leeds; Mr. Charles Hart, 
Parsonstown; Mr. Bleamire Moody de Michele, hesident 
Engineer, Recife Drainage Company, Pernambuco; Mr. 
Joseph Musgrave, Bolton; Mr. Eyre William Preston, 
Assistant Engineer on the Great Indian Peninsula Railway ; 
Mr. Alfred Lewis Sacre, Manager of the Yorkshire Engine 
Works, near Sheffield; Mr. Hareo Theodorus Hora Siccama, 

ingineering Staff of the London and North - Weetern 
Railway; Mr. Augustus Hurace Strongitharm, Assistant 
Engineer, Furness Railways; and Mr. Joseph William 
Wilson, Craven Street. It was also announced that the 
Council had recently admitted the following Candidate a 
Student of the Institution : Joseph Pomfret Van der Meulen. 
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Iw ali ordinary cask-washing machines a considerable joss 
of time is oeeasioned by its being necessary to stop the 
machines to fix the casks in place and to remove them. In 
small breweries where a cask-washing machine is only used 
intermittently such stoppages are per! ps of comparatively 
little consequence ; but in large establishments, where there 
is constant employment for the machines, the avoidance of 
all stops as far as possible becomes of much greater import- 
ance, as all such delays diminish the useful effect of the 
machines, and render it necessary to employ a greater num- 
ber of the latter than would otherwise be required. It wasa 
consideration of this fact, together with a desire to duminish 
1s far as possible the manual labour requisite to place the 
casks in, and remove them from, the machine, that led Mr. 
T. King, the engineer of Messrs. Truman's brewery, to de- 
sign, some eighteen months ago, the apparatus of which we 
give engravings abov 

Referring to these figurese—of which Fig. 1 represents a 
side elevation, Fig. 2, a plan, and Fig. 3, an end elevation— 
it will be seen that the particular machine illustrated is con- 
structed for washing six casks simultaneously. These casks 
are carried in a sort of frame, being held between a pair of 
longitudinal bars, and rollers carried by a pair of endless 
chaims. It is by the action of these latter that the casks are 
shifted, step by step, from the receiving to the delivery end 
of the machine, being turned on their axes during their pro- 


gress, so that the rotary motion of the frame brings every | 


part of the casks successively under the action of the enclosed 
gravel or other scouring material. The frame terminates at 


each end ina ring, these rings each bearing on rollers, as | 
shown in the engravings, and each carrying an annular rack, | 
which is geared into by a spur-wheel fixed on the main shaft, | 


which carries the belt pulleys. By this means the frame is 
made to rotate on its axis, continually turning the casks end 


over end. The casks to be washed being char, with the | 


proper quantity of water and gravel, or other scouring 
material, are simply rolled down a guide trough to the re- 
ceiving end of the machine. On a cask arriving at the end 
of thic trough, it is received by arms fixed to a shaft having 
an intermittent motion, this motion being so derived from 
the main shaft that when the casks in the machine have 
advanced sufnciently fur forward, the feeding shaft, as 
we may call it, performs a partial revolution, and its 
arms carry a cask forward into the machine. The in- 
sertion of a cask at one end of the machine occurs simul- 
taneously with the delivery of a washed cask at the 
other, and operations thus go on continuously, the rate 
of progress o! the casks through the machine being adjusted 


so that time is allowed for a thorough washing. Altogether | 


the machine is a very ingenious one, and it appears ex- 
cellently adapted for use at all large establishments where 


there psd we number of casks to be washed. One of Mr. | 


King’s ines has been working for some time at Messrs. 
Truman's brewery, and we understand that very satisfactory 
results have been obtained 
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MOORE’S WATER PIPE PROTECTOR. 
Tuts invention has for its object the protection of the water 
service pipes of houses, and removing all possibility of frac- 
ture consequent upon the freezing of the water within them ; 
it is also designed to maintain a constant supply of water 
during extreme frost when under ordinary circumstances the 
supply is cut off by the hard freezing of the water. Of 





necessity any apparatus designed for such a purpose must | 


be self-acting, otherwise it would fail in its object through 
the occurrence of sudden frost, or the inattention of its in- 


spectors; whilst constant watchfulness would result in con- | 
stant inconvenience from the water supply being cut off from | 


the house when no absolute necessity demanded. 





In order to close automatically the communication between 


| the house service and the main, a weighted valve is attached 


to the service pipe at the point where it enters the house from 
the main, as shown in Fig. 1. The weight, F, at the end of 


| the lever is prevented from falling and so closing the valve 
bya glass tube, of the form shown in Fig.2. This tube | 


is filled with water with the exception of a small air bubble, 
the ends being formed into loops, one of which is attached 
by a hook to the house wall (Fig. 1), whilst the other by 
means of a second hook holds up the weighted lever, and 


keeps the valve open. After the tube has been exposed for a | 
short time to the action of frost, the water congealing within | 
it, causes a violent rupture of the glass, and the weight | 
being released falls downwards, closing the inlet valve and | 
shutting out the water from the main. In houses where the | 
supply proceeds from a constant bead and under high | 


pressure a valve is placed at highest level of the service pipe, 
which is removed, after the communication with the main is 
closed, to facilitate emptying the pi When a further 
supply of water is desired, it can be obtained by opening the 


CASK-WASHING MACHINE AT MESSRS. TRUMAN’S BREWERY. 


| weighted valve temporarily, and closing it again after the 
| amount required has been obtained, care being taken that 
the short length of pipe between the valve and the main is 
well cleated. In such systems which furnish water inter- 
mittently, by filling reservoirs or cisterns, the waste pipe as well 
as the supply pi to be protected, and two safety glasses 
have to be fitted to the valves which regulate the incoming 
water and the discharge ; in this modification the glass tube 
supports a ee valve suspended over the mouth of the 
waste pipe at the bottom of the cistern. At the termination 
| of a frost new glass tubes have to be fitted to the apparatus, 
and the water supply will be restored. 

Although this arrangement, which is being manufactured 
by Messrs. Guest and Chrimes, of Kotherham, presents many 
advantages, from its certainty of action and its inexpensive 
application, it is not so simple, nor more certain than the 
expedient of exposing the service pipe, at the point where it 
enters the house to the heat of a small gas jet, which can be 
kept constantly burning during frosty weather. The iron 
pipe may be protected from the flame by being enveloped in 
a thin wrapping of copper where the jet impinges upon it, 
and the water can by this means be always kept at a 
temperature sufficiently high to remove all possibility of its 
| freezing within the pipes. 


Cawats 1s Lomparpy.—The Municipal Council of Milan 
have voted a sum of 10,000 francs towards the construction 
of a canal between the lakes of Como and Mezzola. 


Gas in Tux Braztts.—A prospectus has been issued by 
the Nictheroy (Brazil) Gas Company (Limited) with a 
capital of 75,000/., in shares of 10/., for lighting the city of 
Nictheroy, the capital of the province of Rio de Janeiro, 
under an exclusive concession for twenty years, for which 
50001. is to be paid. 

Tas Soctsty oF Me peg ays the meeting of the 
Society of Engineers, held on the Ist instant, F. W. Bryant, 
teq., om t, in the chair, a paper was read on “ Explosive 
Com for en ing Purposes,” by Mr. P. F. Narsey. 
The following idates were balloted for, and duly elected 
| associates, viz., Messrs. Charles Cockburn Gibbons, of 35, 
| Great George-street, 8.W., Alfred Rubery, 12, Dowgate-hill, 

E.C. 

Tae Locomotive “ Revees Wetts.”—In the course of 
our description of the railway incline at Madison, U.8., 
which appeared in our last number, we stated that we should 
this week publish engravings of the tank locomotive “ Reuben 
| Wells,” which was built last year for working the in- 
| cline. The demands upon our space this week, eat ge pa 
| vent us from fulfilling the ise above mentioned, we 

are therefore compelled to defer the publication of the en- 
gravings, &c., until our next number. 
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COMBINED DOCK GATES 


AND CARRIAGE BRIDGE. 


MR. WALTER R. KINIPPLE, ENGINEER. 
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We illustrate, above, an arrangement of combined dock 


gates and carriage bridge designed by Mr. Walter R. Kinipple, | 


and which is about to be erected by him. The object in 
view in getting out this design has been to do away with the 
heavy “tails,” bridge pits, &c., required on the ordinary 
plans, and an inspection of the engravings will show that these 
ends have been well attained. At the same time the plat- 
form of the bridge is level with the quays when shut, and 
covers up the gate recesses when the latter are open. 
Referring to the figures, it will be seen that a pair of swivel 
bridges are attached to the uppersides of the dock gates, 
these bridges being secured to the gates by braced framework 
In order that the gates may be relieved of all 


as shown 

undue strain a tank of a buoyancy equal to the weight of 
each half-bridge and framework is inserted in the latter 
below the level of low-water mark. Each leaf of the gates, 
also, is provided with three rollers running on suitable roller 


vat hes. 

The swivel bridges are opened and closed in the usual way 
by racks and pinions. The meetings rest upon the heads of 
the gates and the tail plates are grooved as shown in the 
sections. Before the dock-gates are opened it is necessary 
that they should be swung clear of the facing — The 
arrangement is altogether an ingenious one, and is likely to 
be very convenient in many situations. 


SPATHOSE-JRON ORE OF THE Brenvow Hi1is —In a paper 
recently read by Mr. Morgan Morgans before the South Wales 
Institute of Engineers, the author gives a’description of the 
spathore veins occurring in the Brandon Hills—the opening 
and exploring of the greater part of which was conducted by 
him from 1868 to 1867, a period of nine years. The Brendon 
Hills ore gives upon analysis, in round numbers, 44 per cent. 
of protoxide of iron 12% per cent. of manganese, and nearly 
39 per cent. of carbonic acid (349 per cent. of metallic iron). 
There is enough manganese to yield a spiegeleisen containing 
20 per cent. of that metal if it could be successfully reduced 
and alloyed with the iron in the blast-furnace. 
ores, though extensively worked in Prussia and other 
countries on the Continent where they are generally con- 
verted into spiegeleisen, are at present only worked at two 
ate in Eng and—the Brendon Hills, Somerset, and 

eardale, Durham. There are, however, other similar 
deposits in this country. There is one at Exmoor, in Devon, 
and Mr. Morgan states that he has seen several in Corn- 
wall. The spathose deposits at Weardale are said to be 
in earboniferous limestone. No traces of o remains 
have been yet observed in the clay-slate of Hills, 
nor have any beds of limestone been found near the spathose 
veins. 








PLAW OF BRIDCCS WHEN CLOSCO 


| MR. LAING AND THE BRIGHTON LINE. 

Caypour is an eminent virtue. Mr. Laing, M.P., the 
chairman of the Brighton Company, met his shareholders 
on Tuesday, and told them, without reserve, that of their 
investment of 18,000,0002, 10,000,000/., “he might say, 
had been expended uselessly.” The capital of the company 
“had been increased from 8,000,000L to 18,000,0002 with- 
out securing any increase of income worth consideration.” 
The odd ten millions had been expended in “ self-defence.” 
Said Mr. Laing : 

The only policy adopted by directors to check the fierce 
competition forced on them by Parliament was to occupy the 
country in the neighbourhood of their lines by making rail- 
ways in all possible directions with a view to prevent others 
being projected ; but that was not a wise policy, as had been 
amply proved by the sad experience of the Brighton and 
other companies. If, on the contrary, they had stood still 
until the new competing companies got into difficulties, and 
their shares fell to a heavy discount, the old companies could 
have got the shares of the competing lines at half price ; 
while other companies having obtained Acts of Parliament, 
and for every 1001. of capital having paid up 50l., they might 
be bought up at a tenth of the amount paid. However, the 
policy of the old companies had been quite the reverse, and 
| they impoverished themselves by expending further capital 
to occupy the country. 

The Brighton shareholders must be pleased with the 
efforts of their directors to hedge in the cuckoo; considering 
that that gentle bird has after all managed to fly away 
with the dividends. The company’s shares now stand at 
524; they have issued 1,500,000/. of ordinary stock at a 
discount of 55; they have just astonished Lombard-street 
by paying a dividend, for six months, of 9 per cent., corre- 
sponding to 14 per cent. per annum, and of this dividend 
an anxious shareholder observed at the meeting that 

The chairman should have gone further into detail to show 
them from what source the dividend of 12s. 6d. per cent. for 
the past year had been derived. He found that there had 
been a saving of 16,0001., in the sg ape of maintainin, ~ 
permanent way, as compared with the corresponding 
1867, a coving: in the tepals of carriage and waggon stock, 
and that the stores were less by 20,0001. Those and other 
savings, he feared, made up the 55,0001. for the dividend on 
the ordinary stock. They were not told as to where the 
| money came from for the dividend. He feared that it had 
| been obtained by starving the permanent way and rolling 
stock. 
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ordinary passenger trains from London to Brighton in a 
year, and these pay, probably, about 5s. each per train 
mile, whereas they run perbaps 50 “ excursion” trains each 
way in the course of a year; they receive, according to Mr. 
Laing, 15s. per train mile for them, and then they snub the 
excursion traffic, which, on but 60 miles out of their whole 
system of 365 miles; or but two days of thee week out of 
twenty weeks or less; nevertheless, earns one per cent. of 
the total yearly receipts, from gers and goods, upon 
more than seven times as many miles of line, and from a 
hundred times as many passenger trains. 

Tt is seldom, in the chequered history of railways, that a 
more miserable statement is made, ex cathedrd, than that of 
Mr. Laing. With a wasted capital, representing 55 per 
cent. of the cost of his line, wasted by his own confession, 
and confirmed by the issue of shares at 55 per cent. dis- 
count, he “does not care” whether the public pay a far- 
thing or twelve farthings a mile for conveyance, so long as 
the shares can be made to pay a profit, 

The company has increased its fares without increasing 
its receipts. It has lost 685,970 passengers in the last half 
year, a8 compared with the corresponding half of 1867. 
Yet there is not a word as to reduction of fares, The pub- 
lic are to pay, and will, if possible, be made to pay, half a 
million yearly, besides working expenses, on the ten mil- 
lions of wasted capital—“ wasted,” by Mr. Laing’s own con- 
fession. A new line to Brighton cannot, he says, be made 
under 3,000,000/., or 60,0001 per mile. Very likely that 
would be the least for which his engineers could make it ; 
but, luckily, there are cleverer men in Westminster who 
can do it for half the money. Mr. Laing said, “ He could 
confirm the statement of Mr. Mackenzie that the scheme 
for the new line to Brighton was intended to benefit the 
promoters, who were to have 300,000/. allowed them for 
expenses, if they succeeded.” We doubt whether Mr. Laing, 
or any one else, can confirm so improbable a statement ; but 
even 300,0007. would be hardly too great a premium to any 
one who would free us from a railway monopoly repre- 
sented by a chairman who does not care whether the public 
pay one or twelve farthings a mile, so that his shareholders 
get a mean dividend. The solicitors to the new Brighton 
eompany have already addressed a letter to the Times, in 
which they deny in toto the allegation of Mr. Mackenzie 
and Mr. Laing, and state that it is entirely without foun- 
dation. 





Docks at Nariges—According to the Naples papers. a 
company of foreign capitalists are engaged in ma ing the 
necessary surveys for the constructions of docks, with relative 


warehouses at that city. 





Barciay’s Esrctor-Conprenssr.—In our notices of 
“ Reeent Patents” in our last impression the number of Mr. 
Andrew Barciay’s patent for ejector-condensers was, by a 
printer’s error, given as 1206 instead of 1216. 





Tue Frescn Ariantic Canir.—Viscount Monck, late 
Governor-General of Canada, has accepted the position of 
Chairman of the Société du Cable Transatlantique Francais 
(Limited), resigned by Mr. Lowe when taking as Chan- 
cellor of the Exchequer. 





Rartway Mayacemest 1s Eoyrt—Mr. MeGregor, the 
well-known owner of the Rob | canoe, has been recently 
making explorations in E, Syria; and in the course 
of an interesting letter to the Times describing his adven- 
tures, he speaks as follows as to the management of the Suez 
and Cairo Kailway:—“ My cance was cartied by railway 
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FRENCH AND ENGLISH TRONCLADS. 

Tux following description of the French ironclad frigate 
Ocean, is taken from the Revue Maritime 4 Coloniale for 
December 16th last : 

“On the loth of last October the first-class ironclad 
frigate Ocean, having a ram-bow and a central battery 
surmounted by four fixed towers, was successfully launched 
at Brest. M. Dupuy de Lime is her designer. Her prin 
cipal dimensions are as follows : 

ft. in. 
Length et lond-draught water-iine 287 10 
(exelusive of armour) } 2 
Breadth at the water line ... eve «a fF 
Height of battery guns above water... 12 9 
Mean draught of water ... eve « 26 38 
Displacement one eo see «+ 7050 tons 

“ The hull of the ship is wood-built, but the upper works 
outside the battery are of iron): 

“Throngboat the length the armour reaches to a depth 
of 6 it. below water; above water it rises on the central 
battery to the upper deck, and before and abaft the batiery 


to the lower deck. The armour plating is 6.3 in., 7 in., and | penetrated, theréfore, the inner skin would still remain in- 


7.4in. thick, the greatest thickness being placed at the 
water line. 

“ The hold is divided into water-tight compartments, on 
of which contains the engines ant boilers, by seven plat 
iron transverse bulkheads, rising to the height of the lowe: 
deck, Above the lower deck, at the ends of the battery, 
there are two wooden transverse bulkheads, protected with 
4.7in. armour, and placed directly over the water-tight 
bulkheads enclosing the boiler space. 

“The central battery, enclosed by the ship's sides and 
the transverse armoured bulkheads, is pierced by six ports, 
three on each side; the guns in it are 12 ft. 9 in. abov 
water. It will be armed with four 10} in. and two 94 in. 
rifled guna. 

“ Above the central battery there are four fixed towers, 
each carrying a 9} in. rifled gun, mounted en barbette on a 
revelving platform, at a height of 27} ft. above water. 
The simple mechanism by which the revolving platforms 
are moved, and the men required to work it, are protect 
by the towers 

“The guns in the two foremost towers can be fired clear 
of the shrouds in the line of the keel forward, and can be 
trained aft to an angle of 76° from a transverse line. Thos 
in the two aftermost towers can be fired astern parallel to 
the line of the keel, and can be trained forward to an angle 
of 76° before a transverse line. 

“ Besides the guns carried in the central battery and in 


the towers, the Ocean will be armed with four 4.7 in. rifled | 


bronze guns carried on the upper deck. 

“The towers project slightly beyond the sides of th 
ship, in order to obtain the above-stated arcs of training for 
their guns and to leave the upper deck free for working, 


while there is no obstacle in the way of the fire of their | 
guns after the upper masts have been struck in preparing | 


for action. 

“ The towers are made up of an internal iron skin about 
$ 
skin by din. iron rings, and of 6 in. armour plates 

“ The bow is constructed to receive a metal «pur weighi: 
nearly 20 tons, of which the point is about 8 ft. below 
water. 


* The engines, constructed at Le Creusot. drive a single | 
four-bladed screw of 20 ft. diameter and 28 ft pit The | 


nominal power is 950 HP. ; the effective power should be 
about 4000 HP.; aad the speed of the ship about 14 knots 
under steam alone 
“The Ocean is alxo ship-rigged, the area of her principal 
sails exceeding 21.500 square feet. This sail power is less 
than that of the old sailing ships, but will be sufficient 
enable her to proceed and perform evolutions under sail.” 
It may be interesting to our readers if we supplement 
these particulars of the Ocean, which belongs to the most 
powerful class of the French ironclad navy, by a few facts 
of a similar character regarding the strongest ship of our 
own navy yet afloat, the Hercules. The principal dimen- 
sions of this vessel are as follow: 
ft 
Length between the perpendiculars 
Breadth extreme ees os 
Height of battery guns above water 
Mean draught of water one 
Displacement eos ose eve 


In. 
v 
0 
ii 
ob 


S590 tons. 


She is iren built, her hall being constructed on the 
bracket frame system introdaced by the Chief Constructor 
of the Navy. She has the usual arrangement of double 
bottom and transverse watertight balkheads, and the pro- 


visions made for both strength and safety are of such a} 


character as to make her far superior to any wood built 
ship, however well constructed. 

As in the Ocean, the armour extends down to 6 ft. below 
the water line; and above water, on the central, bow, and 
stern batteries it rises to the upper deck. At the other part 
of the length it rises to the main deck, about 8 ft. 6 in. 
above water, instead of reaching only about 3 ft. above 
water as in the Ocean; the great advantages resulting from 
this increased protection are too obvious to require remark. 
On the sides of the Hereules the armour is 6, 8, and 9 in, 
thick, the greatest thickness being placed at the water-line, 
and the 8 in. plating being worked along below the ports of 
the ceutral battery so as to protect the gun slides and pivots. 


On the transverse armoured bulkheads, at the ends of the 
central battery, the armour is 6 in. thick on the more ex- 
posed parts, and 5 in. thick on the other parts. 

A simple comparison of the thicknesses of armour carried 
by the Ocean and the Hercules does not, however, couvey a 
correct idea of the relative defensive powers of the twe 





against the ship's skin. The total thickuess of the Ocean's 
side is about 30 in., of which about one-third would go into 
outside planking. When once the armour and the outside 
planking of this ship are penetrated the water can enter, as 
it does not appedr that the framing is Miled in solid; and 
shell firiog would doubtless prove destructive both by 
injuring the woed hull itself, and by ing off the armour 
plating from the side. The Hercules, on the contrary, has 
about 10 or 12 it of teak behind her armoar, inside which 
there is an iron #kin (14 in. thick) stiffened by the arrange- 
ment of deep vertical frames inside, and horizontal girders 





4 in. thick, of teak backing 12 in. thick, connected with the | 


5 | tables The ares of training of the protected guns in the 


to| they are, 


| outside, which has been found so efficient in the trials at 
| Shoeburyness. Suppesing the armour and backing to be 


) tact, and against shell fire this skin is also most edicient, as 
| it prevents shells from entering far enough to tear off the 
| armour plates from the side when they explode. We bave, 
| however, reserved until now the mention of the fact which | 
places the defensive power of the Hercules furthest above | 
that of the Ocean, viz., the additional protection given to 
| the most vital part near the water-line. By means of 
| additional teak baeckiag and another iron skin the side at 
this part is made more than 50 im. thick, 114 in. of which 
thickness consists of iron (9 in, in a solid plate), and about 
40 in, of teak backing. At the corresponding part of the 
| Ocean we find only the ordinary thickness of side about 
10 in. altogether, 8 in, of which consists of armour plating ; 
while, as pointed out above, only the outside planking can 
| be considered to act as backing, and its thickness caunot 
| much exceed 10 in. 
| The armaments of the two ships next claim attention. 
We need not recapitulate the particulars previously given 
| for the Ocean; and, with regard to the Hercules, may 
state that she carries 8 18-ton 10in. guos in the central 
| battery; a 12-ton 9 in. gua in each of the armoured bow 
| and stern batteries; and 4 6}-ton 7 in. guns, which are un 
protected on the upper deck. In armament, also, the 
| Hercules is therefore much superior to the Ocean. The 
training which can be given to protected guns in an iron- 
| clad is a most important feature in the consideration of her 
| efficiency. In the Hercules a direct fore and aft fire, with | 
a training of 15° on either side, are obtained from the 12 
| ton guns in the bow and stern batteries ; and of the 8 guns | 
in the central battery the foremost and aftermost on each | 
broadside~ 4 in all—can be fought at an angle of 15° with 
the line of keel, besides being worked at a broadside port 
where they have the usual training, about 30°, before or 
sbaft a transverse line. This range of training for these | 
heavy gun is obtained by recessing the ship's side before 
and abaft the battery bulkheads, as shown in the sketch of 
the ship; and the guns are moved from the broadside port 
|to the port in the battery bulkheads by means of turn. | 





| Hercules therefore enable them to command the full circle ; 
and the guns in the central battery sweep an are of no less 
than 150° out of the 180° in each semicircle. In the 
Ocean the battery guns can only be fought on the broad 
side, and their angles of training are consequently very 
limited. The guns in the upper deck towers, it is true, | 
command the full circle; but being mounted en barbette 
they are very liable to be disabled or dismounted, and the | 
lmen working them are very much exposed. Mounted as 
too, the very violent atmospheric disturbance 
| which would follow the firing of these guns could not fail 
| to do serions damage to the upper works and the forecastle. 
| These are serious drawbacks to the success of the plan, and 
| according to well founded reports the French have in con- 
| sequence determined to give it up, and in the other ships of 
| the class to substitute for it an enclosed upper deck battery 
| similar to that of the Invincible class in our own navy. 
The Hercules, as well as the Ocean, is constracted with a 
ram bow, and, being iron built, she is strengthened mach 
more efficiently than a wooden ship could be to resist the 
severe strains incidental to ramming. 
We need not make any remarks with respect to the per- 
formance of the Hereules under steam, as we have so re- 
| cently given full particulars of her very successful mea- 
sured mile trial when she realised nearly 14} knots. She 
is fully rigged, and, with her improved balanced rudder 
will doubtless prove very handy under both sail and steam 
| <A review of these facts will, we think, convince our 
| readers that in both offensive and defensive power our iron- 
} clad navy is still ahead of the French. 
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THE CHANNEL FERRY. 

Tue International Communication Scheme of Mr. John 
Fowler, Mr. Abernethy, and Mr. William Wilson, has been 
postponed in common with many of the important bills which 
were deposited on the 30th of last November. The harbour 
and dock works upon the French coast in connexion with 
the project are considerable, and the extent of the co-opera- 
tion of the French Government is not yet guaranteed; it 
was therefore deemed advisable by the promoters that this 








should be more definitely arranged, before the bill was 


certainty, beneficial results to the 
success to the u . Itistrue 


aired his views for a similar scheme, and delineated them in 
the lithographic form prescribed by the standing orders for 
deposits, but we believe these plane have never yet reached 
the Private Bill Office. The late Mr. James Chalmers 
earnestly advocated a tunnelled link also, and wrote ably as 
was his wont in defence of his visionary scheme. Lastly, we 
have Boutet's bridge redundant of i , yet advocated 
with sufficient importunity to eateh the French official ear, 


|} and gain Imperial sanction for the erection of experimental 


models. All these may be dismissed as unworthy of con- 
sideration, and when Mr. Hawkshaw or another engineer of 
such high standing shall lend the weight of his name toa 
project for attempting international communication by means 
of a tunnel, it will be time enough to regard such a scheme 
as possessing merit, and promising a successful issue to a 
practicable undertaking. 

Meanwhile, Mr. Fowler has taken the imitiative, has so 

far made his scheme his own, by filing it, in three different 
sessions, and has so fully matured and developed his plans, 
as to render it probable thet no material alteration in his 
design will result from the year’s delay whieh pending 
negotiations have imposed. 
It is searcely worth while now, as the measure is post- 
poned, to describe in detail the whole of the works incident 
upon this plan. The constructing of a harbour at Dover 
outside the existing Admiralty pier, the formation within it 
of landing stages, docks, and quays; the erection of ware- 
houses and station accommodation ; the formation of railway 
sidings and some necessary branches from the South-Eastern 
and London, Chatham, and Dover Railways are, speaking 
generally, all the necessary land works upon the English side. 
Possibly in connexion with the forte which are about to be 
erected at Dover for the protection of the harbour, some military 
engineering would be added to the rest, but this is problemati- 
eal. On the French coast similar works would be required. 
It is doubtful whether the tidal harbour of Calais would 
offer advantages so great as could be obtained a little further 
south along the coast, where at least a shorter passage could 
be secured, and a greater depth of water at all stages of the 
tide. 

We illustrate, on another page, the proposed ferry mo- 
dified from a sketch furnished for the purpose by Messrs. 
Inglis and Co., Glasgow. This, however, cannot be regarded 
as the ultimate design, but only as one which Mr. Fowler at 
present considers most suitable for the service. The vessel 
is shown 450 ft. long and 457 ft. beam, with 12 ft. draught of 
water, and is driven by four independent oscillating cyligder 
engines. Such a boat is calculated to make the passage 
within the hour, and to be practically indifferent to the 
weather. For its whole length down the centre of the deck 
is laid the pair of rails upon which is transferred the train to 
be carried over. This centre division is roofed, and from it to 


| the right and left open the various state-rooms, for the pas- 


sengers to oceupy in the crossing, in preference to the ear- 
riages within whieh they are transferred from the railway to 
the ferry. In shipping the train, the variations of tide are pro- 
vided for, by a plneoem resting on hydraulic rams, upon 
which the train is run, and which being always under com- 
mand, can be lowered to suit the precise state of the tide, a 
hinged flap completing the connexion between the lift and the 
boat. It is not intended that the vessels should turn in 
making their journey to and fro. They are, therefore, built 
double ended, and have the forward rudder constantly locked. 
As designed, the vessels are sufficiently commodious, and 
promise steadiness and speed~-qualities which will be the 
more appreciated as they are wanting now. 

We speak with confidence of the Bill for international 
communication passing during the sesmon 1869-70; and it is 
one or the most important schemes which the select eom- 
mittee will have to consider. That it has been schemed 
and digested by Mr. John Fowler is the strongest 
guarantee for its usefulness and efficiency. It promises a 
thorough and speedy fulfilment of the great want in the 
Channel service, and the opposition such a Bill will have to 
meet will be comparatively small. Although the direct 
returns arising trom the present mail service will be merged 
inte the receipts of this large scheme, the railway companies 
will be the gainers by *he inerdased traffic promoted ; and it 
will never be, that an undertaking of such vital public im- 
portance can be stayed because its execution mewn interfere 
with the profits of an existing incommodious service. 


Opesine or THR Rartway Baiper at Runcogy.—On 
Monday the great railway bridge of the London and North- 
Western Company at Runcorn Gap was opened for goods 
traffic. A train of 42 wagons left Edge-luil, Liverpool, at 
4 P.M., preceded by a pilot engine, arriving at Runcorn at 
5 p.m. The goods service across the bridge will for the 

resent consist of six up and seven down-trains. Much 
interest has been felt in the completion of this great work. 
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FAST PASSENGER TRAFFIC UP 1 IN 60. 

No machine is more elastic in its capabilities than the 
locomotive engine. You may have from the same 
large tractive force at moderate speeds, moderate tractive 
force at high speeds, or medium tractive force at medium 
speeds. It has no governor in the sense in which the term 
applies to land engines, and it may be run at a rate any- 
where from five to fifty or more miles an hour. Its 130 Ib. 
boiler pressure may be instantly made to give anything 
from 20 Ib. to 100 lb. mean cylinder pressure : in other words 
it may be worked highly expansively or at full stroke, and 
either one or the other while flying along a line of railway 
at a speed far too great for any but an experienced eye to 
estimate correctly. So, too (and the fact was first pointed 
out by George Stephenson), the same engine, with a given 
amount of heating surface, will give off more and more 
power—4.¢., tractive force multiplied by velocity —the faster 
it runs ; at least within certain limits. Thus it may give 
off 200 indicated horse power at 20 miles an hour, and 400 
or mere at 50 miles, although the steam generating surfaces 
of the engine remain always the same. A horse could not 
better adapt himself to his work ; nor, indeed, so well ; for, 
except, at a spurt, the effective power of a horse, so far 
from increasing, falls off very rapidly a certain 
moderate speed is once reached. 


after 


In working a line of railway having gradients of various 
pitches, up to say 1 in 60—supposing the latter to be but 
two or three miles long, the resistances, represented by 1 on 
a level, may rise to 3 or 34 times as much on the ineline of 
the maximum inclination named. If we suppose the speed 
to be 40 miles an hour on a level, and 80 miles an bour on 
the incline, the resistances per ton of an ordinary passenger 
train in good condition, would be respectively, 

402 
171 
On the gradient of 1 in 60, and at 30 miles an hour, 
the resistance, per ton, would be: 
2240 Ib. . at 
4 : +8 Ib. + <~ 


ul 171 


8 Ib. +" =17.365 Ib., or say, 174 Ib. per ton on the levels 


ow £ at 
= 0V.0 1D. 


So, that although the resistances at very slow speed, are 
about five and five-cighths times as much on an incline of 1 
in 60 as on a level, they are less than three times as much 
when a speed of 40 miles an hour on a level, and 30 miles an 
hour on the incline, are compared together. The formula 
which we have employed presupposes that the line is in the 
best condition attainable in ordinary practice; but this is 
not always the case, and the ratio of total resistance, when 
the fixed resistances are, say, 10 lb. per ton, would be still 
more in favour, so to speak, of the incline. 

But, taking the resistances, at a good brisk speed, as 
three times as much on a gradient of 1 in 60 as on a level, 
the same locomotive can at once adapt itself to the difference, 
supposing, of course, that the g is not a long one; 
and it is the length, beyond a mile or so, that more than 
anything else determines the real effect of gradients. The 
run up a gradient of 1 in 60, two miles long, at a speed of 
80 miles an hour, occupies but four minutes; and with a 
well filled boiler, and steam at 130 lb. to 140 lb., the actual 
power exerted may, for this short time, and with a train of 
a total weight (including engine) of 175 tons, amount to 
700 or 750 horse power, although the engine could not, 
ordinarily give off half that power. Taking the train of a 
total weight of 175 tons, at 40 miles an hour, and at a re- 
sistance, on a level, of 17.35 Ib. per ton, as already caleu- 
lated, we should have a total resistince of 3036 1b., corre- 
sponding, at that speed, to 354 horse power. With an 
engine having 17 in. cylinders, 2 ft. stroke, and 6 ft. coupled 
wheels, this would correspond to a mean effective cylinder 
pressure of but 31} Ib. per square inch. 

The same engine would take the same load up 1 in 60, at 
30 miles an hour, with a total resistance (50.6 lb. per ton) 
of 8855 Ib., corresponding, at that speed, to 709 Lorse power, 
a power probably quite beyond its ability for continuous 
work, but easily exerted for four or five minutes only, 
especially when assisted by the momentum of the train 
entering upon the incline at the higher speed of 40 miles an 
hour. This resistance would be overcome, in the case of the 
engine of which the dimensions have been just given, with 
a mean cylinder pressure of 92 1b. per inch, easily main 
tainable for a very few minutes; although ten or twelve 
minates’ run, even with a large and well filled boiler, and a 
pressure of 1401b., would soon bring down the average 
pressure to much below this figure: With a large boiler, 
supplying steam rapidly, any range of mean cylinder pres- 
en 314 1b. and 921b., by 
' the link 


radi ; 
racien 


could be maintained, betw 


partly 


sure 
means 
motion. 


of the regulator, but mainly by 


The calculated resistance up 1 in 60, viz., 8855 Ib., or 


nearly four tons, would requir adhesion weight of say 
24 tons, corresponding to tour uupled wheeis with six tons 
on each. This weight, espe on steel rails, is by no 





means excessive, and a 36-ton eng tly proportioned, 


ogie in front. 





would thus bave 12 tons on 2 swivellin 
wer having a “picking up” 


when full, should 


A 36-ton engine, with at 
apparatus, and weighing 16 tons only 
have no difficulty in working a train of carriages weighing 
123 tons up 1 in 60, a train corresponding to fifteen 
ordinary carriages including guards’ vans, and carrying 


400 passengers. 
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two days. For many years he was professionally oceupied as 
a civil and mining engineer, and was a member of the well- 
known firm of Robson, Forman, and McCall. From his 
high reputation asa professional engineer he was called upon 
to lay out many important works in this of the country, 
one of which was the Glasgow and Helensburgh Railway, 
now part of the North British system. About ten years ago 
Mr. Robson retired from the engineering profession, and en- 
tered the firm of Merry and Cunninghame, the eminent iron- 
masters, and became the managing partner. He was deputy- 
governor of the Forth and Clyde Navigation Company. 

Early Sugar Refining in Greenock.—Now that this trade 
has assumed such immense proportions in Greenock, one is 
disposed to attach some importance to any facts connected 
with its early history. From a letter just received from Mr. 
Matthew Parker, of Melbourne, Australia, a townsman, who 
was so long a sugar refiner in Greenock, by Mr. Robert 
Niccol, author of a treatise on sugar refining, the following 
facts have been obtained: Among the early sugar refining 
firms in town was that of Messrs. King, Beatternan, and Co., 
whose refinery—a very small one—was situated behind the 
old Tabernacle Kirk, in East Shaw-street. The partners 
were Mr. James King, draper, Mr. Beatteman, a German, 
who was the boiler, and Mr. Laird, a baker. The business 
was started in 1817, and was conducted on the old open-pan 
principle. The premises were destroyed by fire in 1819, and 
were never rebuilt. Another sugar refinery was started im 
1828 on the north or river side of Ropework-street. The 
pon on. which it stood is now occupied by the counting 

wuse of Messrs. M‘Nab and Co., ship» ilders. It was 
started by Mr. Thomas Young, saw miller and wood mer- 
chant. It also was a very small concern, and was worked on 
the vacuum pan principle. It was burnt down in 1830, after 
which Mr. Young entered into partnership with other gentle- 
men, and built a small refinery in Ker-street, which was the 
origin of the present extensive works of the Glebe Sugar Re- 
fining Company, among the most extensive in the kingdom. 

Greenock Harbour Trust.—At the ordinary meeting of 
this Trust yesterday the provost reported that the terms of 
agreement with Mr. Kinipple, the engineer for the Eastern 
Graving Dock, had been eijusted. The engineer was autho- 
rised to make the necessary trial borings, so as to enable him 
to determine what he would recommend as to the site and 
dimensions of the proposed graving dock, including the cost 
of a temporary entrance, also the cost of the north-west pier, 
and a western tidal harbour. A clause in the agreement 
states that in case the Harbour Trustees, for any reason, 
should find it inexpedient to proceed with the work, after 
having examined the tenders, the engineer shall be entitled 
to half commission on the lowest tender, without auy further 
claim of any sort upon the Trustees. 

The China Ocean Race of 1869.—In anticipation that the 
race of the China tea clippers will this year excite very con- 
siderable interest, the outward arrival of the Lancelot is 
already announced. She has arrived at Hong-Kong in 96 
days from London. The distance is 14,000 miles, so that the 
outward voyage is a splendid run. The Sir Lancelot was 
built by Messrs. R. Steele and Co., Greenock, and is owned 
by Mr. M‘Cunn, of that town. No other outward arrival is 
yet announced, hence it is supposed that the Sir Lancelot is 
the first out. 

The Clyde Towing Fleet-~-A very handsome new tug 
steamer, named the Flying Sprite, has just arrived in the 
river from South Shields, after a very favourable trial of her 
sea-going qualifications. The new tug was built of iron 
Messrs. Rennoldson and Co., South Shields, for the Clyde 
Shipping Company, which now counts thirteen powerful 
steamers engaged on the Clyde towing vessels to and from 
sea. This is another phase of the business of “carrying coals 
to Newcastle.” 

Mr. Gale's Report on the Loch Katrine Waterworks.— 
Some interesting facts were mentioned in the report sub- 
mitted by Mr. Gale, the engineer to the water commissioners, 
at the meeting of that body held on Monday last. The 
amount of water distributed to the city during October, 
November, and December, 1868, was 25,850,000 gallons per 
day, or about 40 gallons per head, inclusive of 6 gallons per 
head sold by meter. While Liverpool and Manchester, and 
ether towns in the north and middle of England, were 
effected with a sort of water famine during the hot and dry 
weather of last summer, there was never any fear with re- 
spect to the Glasgow supply. The lochs reached their lowest 
level on the Sth of August, but they still contained an 
amount equal to 78 days’ supply. When Mr. Gale's report 
was prepared, the water in store in the lochs was equal to a 
supply for 118 days, besides 21 days’ supply in the Mugdock 
reservoir, and in the Gorbals works there was a supply sufli- 
cient for 161 days. 

Royal Society of Edinburgh—At the ordinary meeting 
of this Society, held on Monday night, Professor C. Paizz1 
Smyth read a paper on “ Intensified Gravity in Centrifugal 
Governors,” in the course of which the Professor referred to 
the losses at sea which were caused by shipowners sending 
screw-steamers to sea without governors attached to the 
engines, and expressed the —_ that the time might 
come when the underwriters would refuse to insure serew- 
steamers which had no governors attached to the engines. 
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to the reserve fund, which 
10s. 7d. On the motion of the 
chairman, seconded by Bailie Fyfe, the recoramendation con- 
tedned tas Sho repent was adapted. 


LIVERPUOL NOTES. 
Livesroon, Wednesday. 

New Feature in the Liverpool Passenger Trade—The 
returns of emigration for the month of January show a great 
falling off as compared with former months, notwithstanding 
that greater facilities are now offered by the leading Atlantie 
Steamship Companies. The Montreal Ocean Steamship 
Company—the Allan line—have, 1 understand, now made 
arrangements, in anticipation of the requirements of the 
northern and north-western districts of the European Con- 
tinent, to run steamers between one of the Yorkshire ports 
and Borghen in the Baltic, for the conveyance of passengers 
to be transferred to their mail steamers sailing from Liverpool 
to Portland every Thursday. It is believed that this new 
arrangement will add considerably to the profits of the 
Montreal Company. 

The Late Severe Gales.—The disasters to shipping, and 
notably to the steamship Periere, which was struck with a 
huge wave off the oe & of Newfoundland, estimated to 
contain not less than six or seven hundred tons of water, 
killing and wounding several 7 gers and sw geese 
overboard, have caused the attention of the public of the 
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masters 
douks has lataly bane Gatarn upen the dlehewn. of the usual 
practice of i ing the speed of the vessel. By thus 
driving her through i 


raging waters and against a terrific 
storm, the ship is forced th: vagh the waves instead of riding 
over them. is, it is poi out, is of less importance in 


the case of a short voyage, but when the elements have to 
be contended against for several days together, the chances 
are that the engines will get strained by the excessive work 
required of them, and that the machinery may give way at 
some weak point. The difficulty in the case of our Atlantic 
mail ships is the obligation to deliver the mails within a 
specified time. This, of itself, is an argument for and a 
temptation to put on extra steam power in the case of an 
impending storm. 

The Copper Trade.—The report of the market for the past 
fortnight shows that there has been less doing in copper, but 
a slight reaction in Chili bars has taken place. Ores and 
regulus continue firm, and should supplies continue limited, 
as at present, importers are recommended to negotiate their 
charters for orders more frequently, so as to fe their 
cargoes the choice of ports. Messrs. J. P. Campbell and Co., 
quote Chili bars at 73/. 10s. ; ores and regulus 16s; Urmeneta 
ingots at 791.; Consino lots 78/.; and barilla lés. Od. 
Business transacted during the fortnight comprises on the 
spot here 1045 tons bars at 731. to 741, 10s. ; 750 tons ores at 
15s.; and 65 tons barilla at 15s. 0d. To arrive here, 360 tons 
bars at 74/. 5s. to 761. 10s. ; and 850 tone regulus at Lis. Sd. 
On the spot at Swansea, 840 tons regulus and 825 tons ore 
at 15s, To arrive at Swansea, 540 tons regulus at 14s. At the 
Swansea ticketing 1245 tons of ore were sold at an average 
price of 14s. 10d., and about 2000 tons Australian, Canadian, 
and Californian ore sold by private treaty and tender at 
14s. 3d. to 16s. 

The Harbour Works at Douglas, Isle of Man-—The 

ublic will in future be kept better info aa to what is 

ing done in regard to these important works, as the Isle 
of Man Harbour Commissioners have deeided to admit the 
representatives of the to their mectings, which have 
hitherto been held with closed doors. A special committee— 
consisting of Mr. R. Quirk, receiver-general, Mr. R. 8. 
D’Ouseley, collector of customs, and Mr. H. B. Noble—has 
been appointed to superintend the carrying out of the batiery 
breakwater at Douglas, which is to cost about 60,0001, and 
of the new approach road to Douglas Head, which will cost 
10,0001. These works are to be immediately coramenced. 
The amount already expended upon the new pier at Douglas 
is about 24,0007. -A plan has been prepared, and is now 
under consideration, of a new bridge, which it is proposed to 
throw across Douglas harbour, in order to afford easier access 
to Douglas Head in the summer months. If this bridge 
were constructed of sufficient width to admit of both vehicles 
and foot passengers passing, it would cost about 10001, ; if to 
accommodate fout passengers only, it would not cost more 
than 400/. 

Protection of Ships’ Skylights and Improved Ven- 
tilation.—The melancholy loss of the London showed most 
painfully the necessity of strengthening the hatchways 
against a heavy sea, and since then some attention has been 

iven to the matter by nautical engineers. Mr. Burke, of 
Ge erpool, has now patented an invention for securing this 
object. His arrangement isa set of shutters whieh fold com- 
pletely over the ekylight;’ but by @ reversible action in 
the glazed skylight lids, these lids can be. folded away so 
perfectly that the hatch can be left open for ventilation, 
or (in the case of steamers) for the removal, if necessary, of 
the cylinders and other portions of the machinery. In the 
case of steamers sailing to tropical countries, the advantage 
of this arrangement would be appreciated, as at present the 
glass of the skylights concentrates the heat and makes the 
temperature below often stifling and unbearable. 
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RECENT FRENCH AND ENGLISH IRONCLADS. 
( For Description, see Page 92.) 
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NEW LINES IN THE NEXT SESSION. 

Or the few railway schemes brought forward for 
the present session of Parliament, the larger number 
of those of any considerable interest for the profes- 


sion and the public have been already postponed or | 
abandoned. Those who would have been expected to | 


find the means for carrying out these undertakings are 
perhaps disposed to say that we have only too many 
railways already. It may seem idle, therefore, to con- 


jecture what may be em in the next session— | 


y to forget that it is now 


and engineers are not like 


but little more than nine months before the doors of | 
the Private Bill Office will again close upon a new} 
generation of deposits, besides those of certain year- | 
lings which, not quite able to run alone this session, | 


were badly frostbitten about the fourteenth of last 
mouth, at the, last hour of grace of the cruel new 
order of the House of Lords—Lord Redesdale’s 
merciless fiat as to the forfeiture of deposit money in 
cases of collapse. 

Yet there are decided indications that much will be 
attempted next session. Parliament, in its wisdom 


three years ago, sanctioned an avowedly and defiantly | 


competitive scheme, the Beckenham, Lewes, and 
Brighton, and it will be petitioned to do as much for 
certain bills which will find their way into committee 
in little more than a yeat hence. That scheme was 
promoted by two allied companies eager to invade the 
territory of a third. They offered no advantages to 
the public; they merely wishe i to share their neigh- 
bour’s traffic. As compared with the existing line of 
50 miles from London-bridge to Brighton, theirs was 
to be 56. As compared with the 5852 yards, or little 
more than 3} miles of tunnelling, in the five tunnels 
on the present line, theirs would have bad eleven 
tunnels of a total length of 10,780 yards, or 

miles. Their line would have had frequent gradients 
of 1 in 120, whereas the general gradient of the 
present line is 1 in 264: and for the excepts mal bank 
at New Cross, two miles of 1 in 100, theirs would 
have had one also of Lin JO1. Yet they gained their 
bill, after a long and hot fight certainly ; but they got 
it, and when, as it turned out, they became as anxious 
to get rid of it, Parliament, in its kindness, relieved 
them of their responsibilities in the matter. 

If such a cause can be carried through a Conserva- 
tive Parliament what may not be expected from a 
Liberal Parliament when a far better case is brought 
before it ? We have referred often, in previous num- 
bers, and we shall probably have frequent occasion to 
refer agaiv, to the Brighton and Metropolitan scheme, 


, say, 6 


at 

Croydon, and picked his i, Ph with little if any 
maps would have nothing 
steeper than 20 feet to the mile, and be kept to that 


z 
A 





narte of the shores | 


maximum inelination by cutting and embanking to the 
tent of 156,000 cubic yards to the mile. The old 


ex 
| Croydon line, made for, and for some time worked 
| upon the atmospheric system, had its ugly incline of 
11 in 100 for two miles near New Cross. Such a 
| bank would hardly, in those days, have been thought 
| of for locomotives, except by young Brunel, who got bis 
| bill, and did work locomotives up and down 1 in 100 
jall the way through the Box tunnel. But Rastrick, 
| we may be tolerably sure, had he dealt with the Croy- 
| don line, would have carried the New Cross cutting a 
| couple of miles further up, and made a long embank- 
| ment or viaduet at fhe lower end, thus spreading the 
| total rise of 100 ft. or more over five miles instead of 
itwo. That would have been esteemed good engineer- 
ing in the earlier times of railways, but it would 
| make sad work with dividends now. 
While Rastrick found a good, although very costly 
line, the engineers of the London, Lewes, and Brighton 
could only tind one not so short, nor so good, and which 


| would have doubtless been still costlier. Their pro- | 


posed line was virtually to form part of the London, 
Chatham, and Dover, yet bad they started, as Mr. 
Brunlees proposes to start, from Dulwich, on the same 


main line, they could have reached Brighton at 


50 miles, and (tolerating a certain distance of steepish | 


gradients), with few earthworks; but two viaducts of 
any considerable length; and with a single tunnel, 
only a quarter of a mile long. There would have been 

46 miles of new line to make, and it could have been 
made at a cost, exclusive of land, at probably not more 
than 22,0007. per mile. The land has been estimated 
| to cost 13,0007. per mile, including, of course, that in 
towns, and we may add that this high price is based 
upon the extraordinary extent to which the old line, as 
nearly all railways have done and will continue to do, 
has enhanced the value of all property adjacent to it; 
a Sufficient reason in itself why landowners should 
give reasonable encouragement to new undertakings of 
| the kind. 

But the rival line now proposed has occasional 
gradients of 1 in 60, one of them two miles long, 
whereas the steepest gradient on the present line, and 
which is of the same length, is 1 in 1U0. Were there 
| no other resistances to overcome than that of gravity, 
the steeper incline would require a total working 
yower 67 per cent. greater than the easier gradient. 

he practical effect of gradients is not dependent, 
however, upon their absolute inclination, but upon the 
relation which gravity, at any given inclination, bears 
to the other resistances to motion. Thus upon a com- 
mon highway, with a resistance of about 70 Ib. per ton 
on a level, a gradient of 1 in 60 would increase the 
resistance by hardly more than one-half, although the 
increase would in any case be 37¢1b. per ton, what- 
ever the resistance on a level. Ona railway, even at 
high speeds, the resistances are not, of course, even 
one-half of 70 lb. per ton onalevel. Mr. D. K. Clark’s 
formula, the general correctness of which we have 


had occasion to verify in an extensive series of experi- | 


ments upon one of the leading lines of the kingdom, 
gives the average resistance of a passenger train— 


; : eo S 
engine, tender, and carriages, as 8 1b.+ vat S being 
i 


the speed in miles per hour, and at 35 miles au hour 
this would be 8+74=154 lb. perton. The resistance 
due to gravity on the existing Brighton gradient of 
| 1 in 100 is 22.41b. per ton, and it would be 37.3 |b. 
on a gradient of 1 in 60. The total resistances to be 


compared are, therefore, 15¢+22.4=37} ib., nearly, 
and 1534374524 lb., nearly, the latter being 40 per 
cent. in excess of the former. In other words, at a 
speed of 35 miles an hour, the steam power necessary 
to work a gradient of 1in 100 would require to be 
increased by but two-fifths to work the same total load 
up Lin 60. And even this increase, so far as it im- 
plies cost of power, represents more than is involyed 
in working the gradient doth ways; for every train 
going up implies another train coming down, and so 
far as cost of power is. concerned, the down gradients 
jare, within limits, practically little better or worse 
than levels. Thus regarded, let them count as 1, when 
the up gradient of 1 in 100 will count as isi = 2.48, 
a. 
land both up and down, therefore, as 3.48. In the 
| same way the up gradient of 1 in 60 would count as 


La 


line. If the weight of the engine be 30 
gradient of 1 in 100, and 36 tons for that of 1 in 60, 
and the tender and train drawn weigh 100 tons, the 
work to be done on levels is not far in excess of the 
proportion of 135 to 130, When the effect, therefore, 
of a single steep oo is distributed over a con- 
siderable length of line it becomes proportionally or 
very nearly proportionally lessened. When, again, it 
is remembered, that a large geal of the working 
expenses are independent of the consumption of fuel, 
the repairs of engines, and even of the mainteuance of 
way, it is seen bow the effect of asingle steep gradient 
is still further subdivided, and reasonable data might 
be taken to prove that a two-mile gradient of 1 in 60, 
as compared with one of the same length and 1 in 100, 
need not, in a line of 50 miles, increase the whole cost 
of working by even 1 per cent. 

The means of adapting engines to any gradient less 





steep than 1 in 20 or 1 in 30 are so well understood, 
}such as subdivision of weight, double bogies, &c., 
| that few experienced railway engincers would now 
| hesitate to adopt gradients of 1 in 60 for moderate 
| distances, even in great passenger lines to be worked 
at high rates of speed, supposing only tliat a consider- 
able original outlay could thereby be avoided. 

It is with these views that we anticipate the ap- 
(pearance of many competing schemes in the next 
(session. Extensive districts of the country will be 
more or less carefully surveyed, and the public mind 
willbe brought, by the evidence of fresh developments 
of engineering principles, to perceive that we may be 
served with economical and excellent railways at far 
less cost than at present. 


THE NITRATE “ STEEL” PROCESS. 

CaneruL and unquestionable analyses lately made 
by Professor Miller showed that the initial product of 
the so-called “‘ Heaton steel process” was neither iron 
nor steel, in any form immediately applicable to use. 
The crude product, by repeated heating and hammer- 
jing, or rolling, could be brought to the stage of an 
| inferior quality of iron; but probably at a cost greater 
ban that necessary for making equally good iron from 
puddled bar, which, of itself, is cheaper than the 
crude product of the nitrate process. The “ Heaton 
process” never produced an ounce of steel, nor any- 
thing resembling it, but merely an inferior iron from 
which an inferior steel could be afterwards made by 
the usual process of re-melting along with carbonising 
substances. In saying this it should also be said that, 
hoping against hope, it had been widely, if not gene- 
rally wished that Mr. Heaton’s representations were 
true, and that all his expectations would be realised. 
| But this was not to be, for it could not be. It is 
|easy for those, having no practical knowledge of a 
| subject, to place their faith in chance and the possi- 
| bilities of discovery, but every inch of ground entered 
upon anew at “ Langley Mili” had been explored long 
| ago, and without profit. 
| [tis less our purpose, however, to enter upon the 
| chemical and metallurgical consideration of the nitrate 
process than to call attention to the notable failure 
which has attended its introduction to the investing 
|yublic. Not that the successful application of a 
scientific truth depends intrinsically upon the belief of 
capitalists, however great, or however small; but 
when, as in this case, the alleged truth is one in the 
sounduess and success of which millions of already 
invested capital are deeply concerned; when it is so 
easy to test its soundness, and when the results of a 
suceessful test would at once become so widely 
known—when, indeed, two journals well known in the 
engineering and iron trades have for months published 
everything that could be said in favour of it—it may 
be asserted with justice that, in the case of the Heaton 
process, the essential element of trath is after all 
wanting, when those who would be only too glad to 
believe are forced to turn away in disappointment. 
Like “ Pidding’s” inventions, but upon a far more 
plausible theory, it was to yield enormous profits, and 
there were notable denies of inventors who, work- 
ing in the same field of discovery, had, as far as re- 
pute goes, become millionvaires. There was every- 
thing to tempt the enterprising, the speculative, and 
the avaricious. 
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A company was duly formed to work the “ Heaton 
patents,” whatever may be left of them, for Mr. 
Heaton bas found it necessary to formally disclaim all 
for which he papulariy has had 
generally, of nitrate of soda for pcs Bag and 
to claim, merely, one mode, out of many, for keeping 
alga bottom of his vessel dari 
sion. com was registered, 
the fourth of Nevenbor last, or about three months 
ago. Since then every conceivable agency has been 
set at work to make the alleged merits of the process 
known. There have been rts by scientific men 
and non-scientific men ; the columns of the Times, The 
Money Market Review, The Engineer, The Practical 
Mechanics’ Journal, and possibly of other publications, 
have been freely open to it, and the last three of the 
journals named have championed it with all the zeal of 
interested partisanship (the ostensible conductor of 
the two last having been retained by the owners of 
the patent). Almost every variety of pig iron has 
heen professedly converted by the nitrate process, and 
the alleged product has been tested by Mr. Kirkaldy, 
and his observations published far and wide. 

English gentlemen are not given to prying into 
private affairs, and doubtless most of us have a feeling 
that even the concerns of a “limited” company, so 
far from being legitimately public, are only legally so. 
For it is the fact that any one, whether a shareholder 
or no, may demand from any limited company, the 
names, addresses, rank or occupation, and lioldings 
of all its shareholders; and the directors, each and 
all of them, are liable to a heavy penalty for refusal. 


Thus there is no difficulty in obtaining such a list in| 


the ease of the Heaton Steel Company, or Langley 
Mill Company, or by whatever name it is called. 
It appears extraordinary to find such a company, after 
three months’ canvassing, formed of but twenty-seven 
shareholders, nineof these deseribed as “spinsters,” four 
as parsons or “clerks,” one an officer in a well-known 
museum, and the remainder chiefly the original pro- 
moters of the company itself; the total liability thus 
far incurred by all the shareholders being, we believe, 
7000/. only. It is now some weeks since a well-known 
patentee of a steel-making process had occasion to ad- 
dress the editor of the Times, and since then but three 
shareholders, one a “ spinster,” one a clergyman, and 
one a baronet, jwho, for reasons of his own, resides 
abroad, had, up to the end of last week, added their 
names to the list of shareholders. The eminent news- 
maper engineer, who has done so much to force the sub- 
ject upon public notice, and to carry capitalists at the 
point of the bayonet, is not down for even a 10/. 
share, although, according to the journals inspired by 
his vigorous and versatile pen, tue Heaton process 
was to regenerate the iron industry of Great Britain, 
and, presumably, to moke fortunes beyond anything 
of which the Rothschilds had ever dreamed. 

We cannot, of course, command, in the same way, 
any official knowledge of the names of the licensees 
of the Heaton process. There may be one or more, 
but we, in a position where such matters are apt to 
come quickly to us, have heard of none. Nor car 
we~—aud we have asked the question many times, and 
among engin¢ers of many specialties—learn of any one 
who is using: this steel (?) “ made from Cleveland and 
Northamptonshire irons.” 

But we have to approach a still less satisfactory, if 
it be not, indeed, a positively painful, aspect of the 
Heaton undertaking. To some, and probably all, 
shareholders, and, doubtless, to many prospective 
shareholders, has been issued a privted “cost sheet,” 
formally certified by Mr. Heaton and his under man 
Golder, as the actual results of making sfeed by his 
process at “ Langley Mill,” and bringing out the total 
cost of the ingot at something between 5/. and 6/. per 
ton. Now every steel-melter knows that this is about 
the cost of the mere conversion of wrought iron into 
cast steel, saying nothing of the cost of the wrought 
iron itself, which must be of superlative quality. In 
what part of “ Langley Mill,” above ground, or under 
ground, did Mr. Heaton ever make marketable steel at 
this cost? That he may have made steel, at some cost, 
by the common process of remelting, we do not care 
to question ; but in “ certifying” that he has made it, 
and paid for his pigs, his nitrate, his coal (for he does 
uot pretend to use coke), his wages, his wear and tear, 
based upon the most general and least inquisitorial 
estimate—al] at even 6/. per ton, we assert, advisedly, 
that he is “ certifying” far more than Messrs. Gurney, 
Birkbeck, Barclay, and others of their firm, did be- 
fore they were put under bail for 120,000/. The re- 
ference is doubtless irrelevant, for such grand bail is 
a distinction, even if not an enviable one, and Mr. 
Heaton might possibly be glad to be bailed for an 
equal amount, although we do not see at present that he 


could require more than perhaps 1000/., paid in by 


, 
yt 
not that t jori * spi : sur- 
name of the sed rite hy 7 ogling We 
are dealing with no private matter, i 
company, ia aubibus although it be—one to 
although all the world has not been asked by public 
advertisement to subscribe, all the world is being 
tempted to subseribe by the publication of deceptive 
statements. We that the false cost sheet— 
false, we repeat—certified as the result of actual work- 
ing, is not the more a privileged document, and ex- 
empt from the penalties attaching to false balance 
sheets, from being marked “ private and confidential.” 
From the list of meen, noe. of ha except 
the promoters can be supposed to have any knowledge 
of ion a steel making, pars cost, it ioe we agaiel 
divination to understand that some of them have been 
misled, and induced to part with their money (one 
confiding soul appears to have paid down 1000/. in 
hard cash) upon the statements of this false “ cost 
sheet.” It is false because the experience which it pro- 
fesses to record never took place. The furnace in 
which Mr. Heaton professes to melt steel at a cost for 
coal (not coke) of 5s. per ton, was never built. It is, 
presumably, the “ wonderful furnace” patented by him, 
and illustrated by us last week. Such a furnace could 
not, by any human possibility, melt steel at all; and 
still less, were that possible, could it melt wrought 
iron, which Mr. Heaton must employ, in making steel, 
| according to the common process. Were his ridicu- 
| lously impracticable furnace capable of melting wrought 
| iron—were it, in fact, available for steel-making, it 
would not, even then, have any relation whatever to 
the so-called Heaton process of converting pig iron, 
but would constitute a distinct invention, which the 
Sheffield steelmasters would be but too happy to adopt 
could they be once assured of the truth of Mr. Heaton’s 
statements, as to the melting of a ton of steel by some 
17 ewt. of coal at a cost of 5s. 

We do not, looking at the share list, anticipate that 
any further considerable sums will be subseribed to 
the new steel company, but should it float, every 
shareholder will have good ground of action, when the 
final collapse does come—as it could not fail to come— 
against whoever induced him or her to subscribe th 
the belief of the statements contained in the “ cost 
sheet” in question. Had Mr. Heaton contented him- 
self with saying that he believed he could make steel 
| at the cost set down, we should not quarrel with his 

belief; nor if he had asserted that he d4ad made steel 
jatacost of 10/. per ton should we dispute the fact, 
| however much we might doubt the quality of the 
pre duct 
When Mr. Heaton certifies, however “ privately 
|} and confidentially,” to facts which have no existence, 
| are we not the more justified in questioning whether 
| the samples tested by Mr. Kirkaldy were in all cases | 
|made from the qualities of pig represented, and | 
| whether, indeed, all of them were made by the Heaton 
| process at all? 

















FREE TRADE IN RAILWAYS. 
WueEw powers were first sought for the construc- | 
tion of railways, there were many who believed them | 
impracticable, Others saw in them the doom of the | 
coaching and canal interests. Qthers, again, foresaw | 
| in their working great danger to the lieges—coliisions, | 
| explosions, the burning of passenger carriages, the | 
| frightening of horses, and certain other disasters of a | 
| more domestic and delicate nature, sufficiently under- | 
stood by matrons. Others, again, indeed, those also 
who objected, as above, could never tolerate their | 
noise and smoke. While the more sentimental con- | 
tented themselves with protests against the ruin of | 
picturesque landscapes, and the invasion of ancestral | 
manors. The country has, however, survived the rail- 
ways, and engineers have no longer great difficulty in | 
convincing committees of the practicability of a given 
line, in respect of its gradients, curves, tunnels, 
viaducts, &c. It is understood, too, that the railways 
have benefitted the country at large, to an extent cer- 
tainly far greater than their own cost, the 1280 acres 
per mile, lying on both sides, and within a mile, of 
a railway, having been increased in present value b 
from 10/. to 500/., and, in some rare cases, 10002. 
racre. That the shareholders should profit a d 
rom their undertakings, was not an obligation bind- 
ing upon the State; indeed, the State has generall 
taken care by enactment to limit their = and 





that the State has professed to do has been to permit 
and not to promote the construction of railways. 





company not being, as a matter of course, competent 
to lay down and work a line over its own private pro- 
perty, if any interference with public tights or uses 
can be proved. And the whole battle, once fought 
out in the Commons, must be in the Lords. 
It is certainly now time that the principles upon 
which powers for the construction of jor ame are 
quested ones generalised. A railway is no new thing. 
Nor can avy Parliamentary committee prove that a 
new line is or is not necessary. If it will pay, it may 
safely be held to be necessary, and when a committee 
can once positively foretell so important a matter, they 
will have the investing public and the Stock Exchange 
at their feet. Until they can do so, they might as well 
leave the question to the judgment of capitalists. If 
there are those ready to risk their money let them risk 
it, as they may do without Parliamentary sanction in 
nearly every other field of enterprise. No one has to 
go to Parliament for permission to build and work a 
factory, a steamship, or an omnibus, yet he runs just 
as great a risk of failure as in making and working a 
railway. We have never understood that it is among 
either the duties or the prerogatives of Parliament to 
protect investers, in legitimate works, against the con- 
sequences of their own enterprise. If so, the prin- 
ciple should be at once extended to every tradesman 
in the kingdom. So far from this, Parliament has re- 
peatedly sanctioned schemes more or less competing ; 
some of them directly and avowedly competitive, as 
witness the London, Chatham, and Dover, the South- 
Western extension to Exeter, the Settle and Carlisle, 
the London, Lewes, and Brighton, &c. Let it be once 
understood that Parliament grants no railway mono- 
polies, and does not interfere to prevent railway com- 
petition, and it will then be easy to generalise the con- 
ditions upon which new lines, after having gained the 
consent of a majority of the landowners on their route, 
or rather of the owners of the greatest value of land, 
may be carried out. With certain restrictions the 
right of compulsory purchase should then follow as a 
matter of course, mstead of, as now, as a matter of 
cireumlocution; for it is absolutely the fact that no 
ground in England can escape the navvies of a power- 
ful railway company, intent upon its acquisition; as 
witness a railway so close to the foundations of West- 


| minster Abbey as to require a deep eae of peat or 


tan bark to protect its walls from vibration. 

A mixed commission of jurists and engineers could 
soon determine the proper restrictions to be placed 
upon railway companies in respect of their rights of 
iuterfering with public roads, navigable channels, and 
mill streams; as also with regard to royal, ecclesiastical, 
and other property of exalted or special tenure. These 


| conditions once laid down, with provision for reference 


or appeal, the construction of railways might be made 
almost as free as that of houses—and even the latter, in 
the Metropolis at least—must conform to the provisions 
of the Building Act. Millions of money, now spent 
in useless contests, would be saved, and millions of 
expenditure now inflicted by opposing interests, with 
the pretended object of securing good lines, but with 
the real object of loading a hostile or an unwelcome 
scheme with all the capital it can bear, would be 
economised. 

We do not urge that there should be absolutely un- 
checked freedom of action either by nascent or matured 
railway companies, but it has long been clear to many 
minds, well qualified to weigh such questions, that we 
have too long suffered the evils of over legislation in 
connexion with our railway undertaki As far as 
possible, the right of making and working railways 
should be free to all who have the means to undertake 
them. The mere ground of competition should afford 
no locus standi whatever for opposition. Parliament 
has, almost consistently, supported this very policy 
of competition, and, with the exception of Brighton, 
there is an important town in the kingdom 
which has not its competing lines to London. 
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MERS TARGET. 





Tuvrspay, the fourth of February, was the day appointed | 


for the trial of the new shield constructed by Sir John Brown 
and Co., under the exclusive supervision and from the designs 
of the late Mr. James Chalmers. The contractors have been 
occupied in making this target for the last four months, the 


several modifications introduced by Mr. Chalmers from time | 


to time during its progress having caused some slight delay 
in its completion. The shield is an embodiment of the in- 
ventor’s theories, and its non-success must be attributed to the 
fact that those theories have been strained too far. 
44in. armour plate has been proved not strong enough to 
resist the impact of the shot fired against it, which, after 
passing through, retained sufficient energy to penetrate the 
backing, and face far to the rear. 

The main feature in the Chalmers target consists, as is 


well known, in the peculiar arrangement of compound back- | 


ing, this backing being composed of layers of timber alter- 


nated with plates placed at right angles to the face of the | 


target. Behind this compound backing is placed a second 
armour plate thinner than that forming the face, and behind 
this again is another layer of compound backing, as shown 
in our section. 

_ The target experimented on yesterday is 15 ft. long by 9 ft. 
high, and the face is composed of two armour plates 44 in. 
thick, each plate being 4 ft. 6in. high, and extending the 
whole length of the target. The total thickness of the 
— including the angle iron ribs at the back, is 2 ft. 9} in., 
and the backing is modified at different parts, so that the 
target presents at different points eight varieties of construc- 
tion or material as we shall explain presently. Immediately 
behind the facing plates are placed the plates on edge, with 
the layers of timber between them, which constitute the 
peculiar backing already mentioned. These plates are { in. 
thick, with the exception of those at the top and bottom, 
which are 1}in. thick, and which are let into grooves in 
the facing and second plates, as shown in Figs. 3 and 4 
For one half of the length of the target the “backing 





The outer | 


” as we may term them, are 13}in. wide, and for 
other half 10 in. wide, as shown in Fig. 2. The 
layers of timber between the backing plates are 3] in. 
thick, and the backing plates themselves are tied together in 
ps of threes and fours by iin. rivets passing through 
hem and the intervening timber, as shown in Figs. 3 and 4 
the lower half of the target the backing plates are made 
| of steel, and in the upper half of wrought iron. : 
Behind the backing plates are the second armour plates, | 
| which are 2in. thick. There are four of these plates in the | 
length of the target, each plate being 3ft. 9in. wide, and 
they are of iron and steel alternately. Behind these second 
| plates is another layer of timber, which is termed the cushion, 
| and is inter: 1 between the second plates and the inner 


proper left side, and 5 in. from the , carrying with it a 
semicircular piece of the armour Burs The onend round 
was fred at the Chalmers target, which it struck in section 
A (Fig 5), 12 ft. 54 in. from proper left, and 3 ft. tin. 
from the top; this shot passed completely through the shield, 
falling at some distance to the rear. 

The third round also struck the Chalmers target in section 
E (Fig. 5) 5ft. 7in. from the left, and 2 ft. 3in. from the 
top, going clean through, and overturning the battered 
Fairbairn target, which stood at the rear, the shot falling to 
the nd broken in pieces. The fourth round was fired at 
the Warrior shield, the shot striking 3 ft. 5} in. from the left, 
and 18 in. below the top of the plate, a little under the place 
from which a piece had been eut away by the first round. 





| skin. This Loe of timber is 9 in. thick for one-half the 
length of the target, and 5j in. thick for the other half, as 
| shown in Fig. 1. The inner skin is jin. thick, and is 
| strengthened on the inner side by ten vertical ribs of 7 in. by 
| 3in. by din. angle irons, each fastened to it by double angle- 
irons, each 3}in. by Shin. by gin. The vertical ribs are 
placed closer together near the middle of the length of the 
target than at other parts, as shown by Fig. 1. ‘Besides the 
| vertical ribs at the back the imner skin is stiffened by hori- 
| zontal ribs or stringers on the outer side, these stringers 
| being for one-half of the length of the target com of 
| Min. by 3¢ in. by din. angle-irons, as shown in Fig. 3, and 
for the other half of 5)in. by 34 in. by jin. angle-irons, as 
shown in Fig. 4. The compound backing was put together 
under pressure, with a coating of india-rubber glue between 
the layers; and the whole target is bound together by bolts 
disposed, as shown in our illustrations, the through bolts 
being 2jin. in diameter, and the backing bolts, or those 
passing through the compound backing and plates behind, 
only, having a diameter of 14 in. 
From the description above given it will be seen that the 
target represented eight varieties of construction, and to 
render this more clear we subjoin the following references to 
Fig. 5, in which the eight divisions of the target are repre- 
sented by letters. The differences of course only refer to the 
construction of the backing between the armour plates form- 
ing the face of the target and the inner skin. 
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Reference to Fig. 5. : 
| A. Iron backing plates, 10 in. wide; 2in. iron second 
| plate ; cushion, 9 in. thick. 

B. Iron backing plates, 10 in. wide ; 2 in. steel second plate ; 

| cushion, 9 in. thick. i 
| _C. Steel backing plates, 10in. wide; 2in, iron second 
| plate; cushion, 9 in. thick. 
D. Steel backing plates, 10in. wide; 2in. steel second | 
| plate; cushion 9 in. thick. 
| E. Iron backing plates, 13}in. wide; 2in. uron second | 

| plate ; cushion, 54 in. thick. 

| F. Iron backing plates, 13} in. wide; 2in. steel second | 
| plate ; cushion, 54 in. thick. 
plates, 13) in. wide; 2in. iron second | 


G. Steel backing 
| plate ; cushion, 54 in. thick. 
H. Steel backing plates, 15) in. wide; 2 in. steel backing 
| plate ; cushion, 54 in. thick. z 

| Such was the shield which was attacked yesterday at Shoe- 
| buryness. Beside it was erected a so-called Warrior target, 
| 25 ft. long and 9 ft. high, with an Sin. outer armour plate 
| backed by 18in. of teak, and lined with a = iron skin. 
| This target was built by Messrs. Cammell and Company by 
order of the Ordnance Select Committee, for the purpose of 
testing it simultaneously with the Chalmer’s shield, in order 
that a fair estimate of the comparative value of the two 
systems might be obtained. Both the shields placed thus 
side by side formed together an iron wall with an unbroken 
face 40 ft. in length, the Warrior section being 26 ft. long 
and the Chalmers 15 ft., as stated above. The 9in. muazle- 
pong pe was the only gun from which the eight shots 
were at the two targets, the weight of the projectiles 





} 


being 2501b., the charge of powder 43 lb., and the range 
200 


The first round was directed against the Warrior target, 
and struck the upper edge of the plate, 3 ft. 9 in. from its | 





| carried his idea to a su 


The projectile penetrated the target, but remained in the 
hole it had made, the point of the shot projecting 10 in. from 
the face of the inner skin. As this round struck against one 
of the vertical angle irons which were placed at the back of 
the target, it was not i to afford a fair comparison 
with rounds two and three, each of which had struck the 
Chalmers shield between the vertical ribs, the latter, how- 
ever, a hing the angle irons so nearly that, in ing 
through the shoulder of the shot, tore the rib violently from 
its fastenings and fractured it, Round five was therefore 
fired at the Warrior shield, hitting fair between the angle 
irons, 8 ft. 7 in. from left, and 2 ft. 10in. from top, making 
only a partial penetration, the point of the shot showing 6 in. 
beyond the inner skin. 

rounds of live shell, with full service e! 
now fired. The first—round 6, was directed — the 
Warrior target, striking 6 ft. 4in. from left and 2 ft. 8} in. 
from top, making a hole 22.3 in. deep, whilst rounfls 7 and 8 
struck Chalmers shield in section B and F (Fig. 5) re- 
spectively. Both these shells passed through the target, and 
burst on falling at the rear. 

These ro’ terminated the comparative experiments 
upon the two systems of armour, leaving the lower portions 
of both shields intact; each section of the upper half of the 
Chalmers target had been fired at, and pierced. 

The cause of failure lay in the extreme lightness of 
the outer plate, which could not, as the inventor had 
supposed, offer sufficierit resistance to the shot, and 
break it before it had time to penetrate, and, a rupture 
of the main defence being once effected, the } in. and } in. 
horizontal backing plates were nearly useless. If the outer 
plates had been made of the same thickness as those 
of the comparative t tried yesterday, the whole value 
of the semi-elastic backing would have been developed, and 
the true worth of Mr. Chalmers’s system , for, 
though the results of the trials are unsatisfactory, the failure 
must be attributed to the want of judgment in the inventor, 
and not be regarded as a fault of the principle. We have 
seen how great powers of resistance the Chalmers has 
already developed, while the success of the Millwall shield 
last summer goes still further to prove the soundness of the 
semi-elastic system. 

Mr. Chalmers fell into the error of believing that, with 
extreme capability of resistance he could combine extreme 
lightness, and so he taxed his target beyond its powers; but 
had he lived he would have profited by this experience, and 
ul issue. 


, were 


TeixcraPnic Communication witu Iwp1a.—The pro- 
spectus has been issued of the British-Indian Submarine 

elegraph Company (Limited), with a eapital of 1,200,0007., 
of which only 170,0002. is for allotment, the contractors 
taking 460,000I. =F payment for the enable to be con- 
structed, and 380,000/. having been privately subscribed, while 
190,0001. is to be reserved. line will be from Suez to Aden 
and Bombay, and arrangements have been made with the 
Anglo- Mediterranean Telegraph Company for through work - 
ing, and also for a lease of the land lines of the Telegraph to 
India Company between Alexandria, Cairo, and Suez. The 
cable is to be manufactured by the Tele; Construction 
and Maintenance Company for 1,000,0001., and the Great 
Eastern is to be employed in the service. The work is to be 
completed by April next year. The charge for messages 
between London and Bombay is to be a 20 words (of 
which 2/. will be for this company), and the caleulation is 
that 150 es will be daily transmitted each way of the 
usual somnes toa of 30 words, thus yielding a revenue of 
260,0001., after deducting working expenses. Of the reserved 
shares 137 5001. is to be a i for distribution, on the 
opening of the line, as a bonus of 25 per cent. to the 
cubeortbers Sor tho 640/0001. ent dhasee now bo be iasaed. 
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THE PRIVATE BILL OFFICE. 
Derinxe the week the following deposited bills have been 
by Mesers. Frere and Palgrave, Examiners on Stand- 
ing Orders: — The North London Railway, the Great 
Northern and Western of Ireland Railway, the Tendring 
Hundred Kailway, the Dublin and Ulster Railway, the Glas- 
gow and South-Western Ruilway, the Caledonian, Giaagow, 
and South-Western and the Crofthead and Kilmarnock 
Extension, the Stony Stratford Railway, the F and 
Lismore Railway, the Mid-Wales Railway, the Great 
Railway, the Backfi igh, Totnes, and h Devon Rail- 
way. the South Devon the and Calstock 
Hailway, the Eoniskillen, Bundoran, and Railway, the 
Hereford, Hay, and Breeon Railway, and the Harrow, 
Kdgware, and London Railway, are the railway bills worth 
notmg which have been found to comply with Standing 
Orders. 

The Birkenhead and Liverpool Railway has been defeated, 
and the Liverpool and Birkenhead Railway, the Ferry June- 
tion, has been abandoned. There was no appearance entered 
on hebalf of the Pptt of London and Billingagate Railway. 

The Lymin Harbour and Docks’ scheme, and the 
Brean Down Harbour and Docks are i, with a number 
of atnaller miscellaneous bills for Provincial Gas and Water 
Works, Markets and Loeal Improvements. 

The abandonment of the enusicod Communication 
scheme, on behal{ of which no appearabee was entered, was 
the result of a decision arrived at by the promoters, who 
have considered it advisable to await the conclusion of pend- 
ing negotiations before proceeding to Parliament with their 


Bill. 


CIVIL AND MECHANICAL ENGINEERS’ 
SOCLETY. 

A? a meeting of the above Society on Wednesday the 
15th ult., a paper was read upon the “ Recent Competitions 
for New Docks for Greenock,” by Mr. J. B. Walton, Assoc 
Inst. C.E., and in reply to an invitation of the Council to the 
competitors several of the plans sent in for this eompetition 
were forwarded by the authors with descriptions for exhibi- 
tion and discussion. Amongst these were tho poe of Mr 
J. C. Fidler (let Prize), Mesers. Storry and Smith, Morrison, 
T. M. Barr, Whitehouse, Atkinson, Haughton, Walton, and 
others, and several of the engineers attended and took part 
in the diseussion, which, owing to the considerable interest 
manifested on the subject was adjourned to the 27th ult. 

The general impression was that the Ist Prize, awarded to Mr. 
Fidler, was deserving of great praise, both as regards design 
and execution of the plans. It was not considered advisable to 
adopt the plan for placing the graving dock at the northern 
part of the estate, but that the proper site for this dock was 
close in shore. The choice for a north-western entrance was 
allowed to be generally good, but doubts were expressed as 
to the advisability of making any entrance at the north-east 
part of the estate, 

As regards the ground for coal and timber purposes it was 
thought that the neighbourhood of Cappilow pier was best 
suited for these requirements, and too much space was taken 
up near the river for stores by both the plans which secured 
pretaiurmns 

Great diversity of opinion was manifested as to the desira- 
bility of allowing any ground for “ feuing purposes.” 

As to railway communication, the system proposed by Mr. 
Fidler wab admired so far as his elaborate arrangement was 
concerned, but it was thought by all that be was throwing 
by his embankments, and 





away too much valuable grounc 
what to some appeared a rather complicated network 
lines. The adoption of a level crossing was condemned 

The railway arrangement of the 2nd Prize plan was not 
considered good, and the only way thought desirable to form 
any useful communication between the railway and docks 


was either by means of an over railway, as shown by Mr 


Beloe, with a viaduct for eoaling purposes and an incline for | s 
ing rifles are used for hunting on the plains. 


ordinary dock purposes, or by a double system of viaduct for 
coaling purposts, and a low level railway crossing under 
Hamilton-street at the highest point of the road. The use 
of turntables for dock purposes were c ndeimned where they 
could possibly be avoided 

Altogether, this discussion has been one of the most in- 
teresting the spciety have had for some little time, and many 
very useful and practical hints were given both upon the 
method of laying out docks and as to their general construc- 
tion and cost. 

It ie pr posed, shortly 
recent competition for new harbours at 5« arbor vugh 
is hoped the discussion will be attended with equal success. 


and it 


THE NEW BLACKFRIARS BRIDGE 
Tuts woch-needed work was to have been finished bef r 
last Christmas, then it was postponed to the opening of the 


new year, then again to the 24th of next May. Except for 


the delay, there is a peculiar fitness about the choice of the 


last-named date On the 24th of next May Her Majesty 
will complete her 60th year, and, by a curious coincidence, 
it also happens that that day will also be exactly the hun- 
dredth anniversary since the opening of the old Blackfriars 
bridge in 1764. Such a peculiarity seems to re nder it almost 
inevitable that the 24th of May, and no other, ought to be 
the day for opening now. It seems to be the wish of the 
City authoritws thet this should be so, and, apart from other 
circumstances, there ia a natural appropriateness about the 
two dates, or rather commemorative days. Three-fifths of 
the whole structure is quite ready to receive the wrought- 
iron buckle plates which will cover the r mdway. Every one 
of the arches bas been finished, with the exception of a few 
of the outer spandril pieces of the central arch. Nearly all 
the cross girders, too, are in, and to fit the ornamental 
Jalustrade may be said to be the work of a comparatively 


few dave. This balustrade work, however, will not be placed 


till all the arches rest on their piers ; at present they are upheld 


| Winchester, at Bridgeport, and the Spencer, at Boston. The 


to have a paper read upon the | 





| employed in coating metals, I think it but right to state that 





i 
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by their centerings. The process of lowering them 
hole poumnnanh ane wilh oumanmash ia taeda 
and will take a ry 5 to accomplish from end to 


end. 
Charges of melted will be run into the it inter- 
stices between the stone and the iron eal shee tae 
have cooled the wedges will be knocked away from under the 
centre pair of ribs in each arch from end The side ribs 


to end. 

will then be similarly dealt with in pairs till the whole 
ture rests on its massive 
tion than half an inch is 
bearings. Not till the arches 

bearings will the work of flooring them with backle 
and laying the premas be Segue. At the same ti 
beautiful cast-iron balustrade will be placed in 
This balustrade will be one of the most striking and ha 
some or tal castings of the kind ever attempted. It is 
in what may be called the Venetian Gothic style, and, while 
its details are elaborated to an almost minute fineness, the 
effect of the whole is massive and imposing. 

All the granite columns on the piers are placed, and the 
stone capitals, too, are bein stand an most of the columns. 
These capitals are blocks of Portland stone, and weigh about 
25 tons each. Some of them are now in process of bein: 
carved by Mr. wrong bac a series of bold and rich designs. 
The capitals facing the river will be decorated only 
with marine birds and plants, those facing up the river with 
land birds and fresh water emblems. Some of these designs, 
as far as they have yet been earried out, promise weil for 
their ultimate fulfilment. The main side buttresses on the 
Surrey shore are also nearly finished, one virtually quite so. 
They are colossal piles of granite, with richly-carved cornices. 
When surmounted, as it is to be hoped they will be, with 
groups of statuary either in bronze or Sicilian marble, there 
will be no avenue of approach to any bridge in Europe 
which will bear comparison with it. 
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AMERICAN SMALL ARMS. 

Tur gun-making ingenuity of Americans seems to be ap- 
preciated in Europe, if foreign orders for American firearms 
are any indication. The Remington Company has recently 
delivered to the Danish Government 40,000 of their guns, 
and to the Swedish Government 30,000, and the Greck Go- 
verninent has contracted for 16,000, which have not yet been 
delivered. The Remington pattern is a single cartridge 
breechloader of superior make and efficien¢y, of which from 
200 to 300 are turned out daily by the company. The Cuban 
dee ee has bought upwards of 20,000 of Remington and 

*eabody rifles, the latter an arm manufactured in Providence. 
The Cuban revolutionists also have been buying up a large 
quantity of small arms, but of a poorer class, chiefly muzzle- 
loaders, being unable to pay for better ones. They hope to 
achieve their independence with the odds of breechloaders 
against them. The Russian Government has a contract with 
the Colt Firearms Company, at Hartford, for 30,000 rifles, an 
improvement on the Prussian needle gun. 

tesiles the above contracts, shipment of guns to other 
Governments have been made by American firms. The 
standard arm of the United States Government is the Spring- 
field musket, converted into a breechloader, upon what 1s 
known as the Robert plan. It is a beautiful and very effec- 
tive piece, and is admired by the ordnance departments of 
foreign Governments. The regular army is now supplied 
with them. The great quantity of muskets which our Go- 
vernment had on hand at the close of the war is being dis- 
posed of at auction and private sale. 

The only repeating rifles now made in America are the 


former is an improvement on the celebrated Henry rifle, 
earrying eighteen shots, and can be fired with great rapidity. 
The latter is a seven-shooter, and, in Sherman’s campaign 
through Georgia, six men on a picket post, armed with the 
Spencer carbine, kept at bay for some time a whole battalion 
t the enemy by the rapidity of their firing. These repeat- 
American gun- 


makers regard the famous Prussian needle gun as inferior in 
every respect to our best patterns. 


THE VENTILATION OF WORKSHOPS. 
To rus Evrror or Eva@inrerine. 

Sra,—I notice in your paper of last week a description of 
the plan adopted by the Wolverhampton Corrugated Iron 
Company for the removal of the ammoniacal vapours gene- 
and as I have also seen 


} 


rated in their galvanising process ; 
lin the Times that its suecess has been so decided the 


it state 
company have resolved on applying for provisional protec- 
tion to embrace the application of the system to all baths 


the same system was designed by me eighteen months ago, 
and that my apparatus was manufacture d by the North 
Moor Foundry Company, Oldham, and Messrs. F. Braby 
and Company (Limited), Galvanisers, London. 

My object in designing it was chiefly to improve the ven- 
i our public buildings in India—such as hospitals 
and barracks, &c., where mechanical means are absolutely 
necessary to remove the heavy close air of the apartments, 
and pe rmit of its replacement with fresh air cooled in 
entering. 

The apparatus in question consisted of a powerful exhaust 
fan on wrought-iron framing, with driving gear for 2500 re- 
volutions per minute, and 200ft. of pipes 15in. diameter 
made telescopic, and perforated over half their cireumference 
on the under side throughout their entire length. ; 

By the regular enlarging of the diameter of the pipes as 
they receded from the exhauster, the strength of the draught 
was maintained throughout, and the system of minute per- 
forations equalised the action of the ian on the air of the 
apartments. 

In this special instance no other arrangement could be 
carried out, but in buildings yet to be erected the exhaust 


tilation of 








the pumps were found to relieve her at rate of an inch 
or minute, or say 5 ft. per hour. We enclose a — 
wing of the forms adopted ; giving the di 
form of the contracted view, and other improvements which 
have been carefully studied, very much better results are 
obtained than by the crade arrangement suggested by your 


correspondent. 
We are respectfully yours, 
Horace McMvrrrisz and Co. 
Boston, January 20, 1869. 


P.8.—The lower form of this was, we believe, re 
sented and described in part in i of 1867. wg 
[An engraving and ion of the steam syphon pump 


i 


on 237 of our second volume (September 
1866.—Eb, ) 








CLYDE SHIPBUILDING IN 1868. 
To rue Eptror or Exotyeraina. 

Srm,—On perusing the interesting article in your last issue, 
on “ Marine Engineering and Shipbuilding on the Clyde in 
1868,” we observe you state that not a single tug steamer had 
oy lamnehed, on our river. This is, however, a mistake, as 
the steamer Vanguard, the property of the Glasgow and 
Greenock Shipping Company, rat launched us in 
February last, and has been constantly employed on the 


river ever since. 
Yours truly, 
Rossrtson ayn Co. 





A New Lientuovsy at Jersey.—It is in contemplation 
by the States (the insular poem of Jersey to erect a 
lighthouse on the Corbiére Rocks, a place where the need of 
such an aid to the coast navigation hes long been felt and 
urgently desired. The rocks in question he at the south- 
west extremity of the island, and present a very formidable 
and dangerous obstruction to the navigation of that part of 
the coast. The States will proceed to the erection of the 
lighthouse as soon as they obtain the sanction of -the Trinity 
House, and an undertaking that the management of the 
lighthouse will be left entirely to the control of the island 
authorities. 

Messrs. Barciay, Curtin, ayp Company; 1850 ann 
1868.— One of the oldest shipbuilding firms on the 
Clyde is that of Barclay. Curle, and Co., and the progress 
made by it is somewhat indicative of the rapid strides made 
by Clyde industry generally. On Saturday last a number of 
the employés of the firm had a social meeting, at which Mr. 
Furguson, the managing partner of the concern, mentioned 
one or two facts of very great interest regarding the business. 
He joined as manager in the year 1850, when the average 
turn-out per annum was about one vessel of 800 tons; in 
the course of the past year, however, notwithstanding the 
great depression in trade, the firm had launched 16,000 tons 
of shippimmg. In 1850 the firm built their twentieth vessel ; 
they are now engaged on their one hundred and ninety-fifth, 
and hope soon to have a jubilation over the completion of 
their two hundredth vessel. They are giving employment 
to upwards of 2000 men. Such statements as these cannot 
fail to give some idea of the great increase of the shipbuild- 
ing trade of the Clyde, and of the reputation gained by the 
firm of Barclay, Curle, and Company. 





State orp Travs.—The coal irade of Scotland is in a 
dull state, and miners’ wages are falling in a number of dis- 
tricts. In one case a reduction of 2d. per ton has been 
quietly accepted, in others 6d. per day. The Calder, Cam- 
broe, Gartsherrie, Coltness, and Summerlee miners are said 
to be working their warning previous toa reduction. In 
regard to the pig iron trade, it may be said that there is no 
material change ; but stocks are not increasing, the workmen 
are pretty well employed, and animation is expected to m- 
crease as the spring advances. It is rumoured that the blast 
furnaces at Omoa Ironworks, belonging to the late Mr. 
Stewart, are about to be put out of blast. malleable 
iron trade is very busy in one or two departments, ially 
those connected with iron shipbuilding. There is talk of the 
erection of new rolling mills in one of the best conducted 
establishments at Wishaw, and for some descriptions of iron 
prices have lately improved 5 per cent. Engine-building, 
boiler-making, and several other branches are tolerably busy. 
The oil trade seems to have prospects of a renewed ity. 
Several of the large oil works are very busy, and it is stated 
that the Oakbank Oil Works, at Mid-Calder, will soon re- 
commence operations under a Glasgow a 
stood idle for a long time. The revival in this trade is sai 
to be due to the falling off in the yielding powers of the 
American oil wells. 
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groove being rounded 

(No. ‘sat, 10d.) Robert Francis Peishes ot of 9, Vietoria- 
chambers, en —_— methods of constructing and 
coupling railway carriages wagons. Mr. Fairlie proposes 
to coup! f. the vehicles by coupling rods extending ee the 
centre the frame of one carriage to the centre of the next, 
the abutting ends of the carriages being rounded to an are 
struck from these respective centres. The coupling bars are 


provided with screws for tightening them up in usual 
way. By this t Mr. Fairlie forms the whole 
train tically into one articulated carriage, having somes 3 


flexibility for traversing curves. Mr. Fairlie’s plans 
many advantages of which we cannot speak at length 

(No. 1330, Is. 4d.) George Frederick Stidolph, ielis 
Stidolph, and Thomas Simpson, of Woodbri patent an 
arrangement of road-sweeping machine, in w ich the brush 
is driven by the roe tea contact of a driving wheel, which 
bears againét the body of the brush near the middle of its 
length, or by a crossed belt leading from the driving wheel 
to the body ‘of the brush. 

(No. 1382, 8d.) Joseph Armstrong, of Masbro’, near 
Rotherham, m, peeentrmahing double-headed reversible railway 
crossin cast iron and the two faces of 
steel. To do this he proposes to first pour into the mould a 
sufficient quantity of cast steel to form one face, then to pour 
in a quantity of cast iron to form the central layer, and 
finally to run in a further quantity of cast steel to form the 
second face. We are, to say the least of it, far from san- 
guine as to the results of such a system of manufacture. Mr. 
Armstrong’s patent also includes an arrangement of switch 
levers and locking gear, which we could not describe clearly 
without the aid of drawings. 

(No. 1333, 8d.) William Robert Lake, of 8, Southam pton- 
buildings, patents, as the agent of Philander Hayden Stan- 
dish, of Martinez, Califorma, a form of steam cultivator, in 
which the opening of the soil is performed by a series of 
ploughs, or cutters, carried by frames which revolve in a 
nearly horizontal plane. 

(No. 1334, 8d.) Charles Brown Hardick, and John 
Hardick, of New York, patent an arrangement of direct- 
action steam pump, which it would require the assistance of 
drawings to deseri 

(No. 1335, 18.) John Reid, of Glasgow, patents various 
improvements in cask-making machinery, which our space 
will not permit us to describe here, but which appear to be 


worthy of the attention of those interested in the manufacture 
of casks. 
(No. 1337, 1s.) John Casson, of 10, St. James-street, 


Sheffield, patents arrangements of wood sawing machinery. 
One point claimed is an arrangement for feeding the wood 
up to a circular saw by means of a roller which also presses 
the wood against the fence plate. The patent also includes 
various matters which it would require drawings to describe. 

(No. 1355, 8d.) Julian Bernard, of Salisbury-street, 
Strand, patents an arrangement of ore washing machine. In 
this machine the ore to be washed is placed upon a perfo rated 
piston, which is capable of moving ina ve rtical cylinder. 
The being situated at the bottom of the cylinder, a 
stream of water is allowed to flow up through it, this stream 

orting the particles placed upon the piston accordin g to their 
gravity. When this has been done, the flow of the water is 
stopped, the partic les allowed to subside, and the piston 
raised towards the top of the cylinder, by an arrangement 
purpose, the washed ore can be 


pisto n 


provided for the 


so that 
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THE PATENT JOURNAI 








Grants of Provisional Protection for Six 
Months. 

2A8 THoMmAS Berney, Brecon Hall, “ Improvements in the con- 
truction, forms, and means of lefe ve arm ur. and | 
n the forms and in the use rt f and al o in 
construction and use of app " f ting the above 
purposes, for the defence of sh and ott Is, forts, bat- 
uw and other fortifications, p arte f which improvements are 


cabie to ¢ 
727. OMARLES FARRAR, 


ther purpose 


Row “~ [Improve in machinery or | 





lll, THowas MontLoc, 5, 


x ee Improve. 
ments in apparatus for levelling, farrowing, and dressing mill- 


112, Epwirp Pausons Norrn, Birmingham, “Improvements in 

railway reading lampa,” 

Henry Va¥ ASSEUR, Sumner-street, Southwark, and CHARLES 
ah Wane, Furnival’s-inn, “Improvements in the perma- 
nent way of railways, which im: rovements aré also applicable 
for works where wedges are 

ALPRED VINCENT NuewTon, 66, Chancery-lane, “ Improve- 
ments in reaping and mowing machinery.” 

115, Wisam Evpwane Newron, 66, Chancery -lane, “An im- 
proved stop motion and regniator for steam pumps.” 

116. JOHN HawTnony Kitson and Jown Kinsey, Leeds, “Im- 
provements in movable grates for steam boiler or other far- 
naces.” 

117. THomas Cook, Old Kent-yoad, andJoun Watsox, of Victoria 
Chambers, Westminster, “ Linprevements in presses for express- 
ing oils and other liquids,” 


119. Tomas Brexert, Birm’ and HEexry Scorr, West 
Bromwich, “ Improvements in breech-loading firearms.” 
121. CHARLES HeNry Lea, Stafford, “ Improvements in appars- 


tus for opening, closing, and locking railway level crossing or 
other gates, which apparatus acts simultaneously on near or 
distant railway signals, and partly controls the working of the 
crossing signals; also improved apperatus for independently 
actuating a semaphore signal (or signals) placed at the crossing, 
and partly controlling the working of the opening and closing 
apparatus; also improved apparatus used in connexion with the 
above for locking the gates when closed, and improved means 
for raising or lowering such gates when necessary.” 

122. JAMES Steet, Glasgow, “Improvements in apparatus for 
washing or cleansing casks, vats, or similar vessels.” 

123. ARENT DE PEYSTER CHANCE, Birmingham, “ Improvements 
in stepladders.” 

1M. Josian Truuis Surrn, 
in converting vexsels 
steel.” 

125. Henny Fowkers, Manchester, “ An improved rod to be em- 
ployed for cleaning rifled or smooth-bore gun barrels.” 

12%. Davin Prrearen Wriert, “Certain improvements in the 
rollers and furniture for window blinds.” 

127. Writiam Tuo, Great George-atreet, and WnisaAM WHreL- 
DON, Westminater-bridge-road, “ Improvements in apparatus for 
facilitating the getting of coal, atone, and other minerals.” 


Rarrow-in-Furness, “ Improvements 
used in the manufacture of iron end 






128. ALEXANDRE SEuET, 14, Rue de I’ Echiquier, Paris, “ lLmprove- 
ments in breech-loading firearms.” 

129. WiiusamM Henry Brookes, Sheffield, “An improved 
fastener for doors and windows,” 

130. Peter Spence, Newton Heath, Manchester, “ Improvements 


in the production cf sulphate of potash for the manufactare of 

alum. 

31. THomas Howcrort and ALEXANDER MCGaeGor, Bedford 

Leigh, “ Improvements in reaping and mowing machines.” 

132, Epwarp Crappock, 8, Camberwell New-road, “ An improved 
portable punch for punching metals,” 

133. MATTHIAs Boyce, Abchurch-lane, “ 

paratus for scoring at whist and other games.” 

134, ANGUISH HoynovurR AvGusTi0s Durant, 4, Avenue-road, 
Shepherd's Bush, “Improvements in the manufacture of oil 
from castor and other oleaginous seeds or berries,” 

135. THOMAS ALFRED WARKINGTON, 8, Cariton-road, Kentish 
Town, “Certain improvements in the construction of spoons,” 
136. Jouw THoRNTON BintLey, Kendal, “ improvements in the 
mode of and apparatus for connecting or joining together the 
ends of rails in constructing the permanent way of railways.” 

137, Sawvet. Rosset, 1, Burton-road, Brixton, “ Improvements 

in velocipedes and manumotive carriages.” 

138. Ropert Crate, of Newbattle Mills, Dalkieth, “ Improve- 

ments in machinery or apparatus for the manufacture of paper.” 

139. JOSHUA JEAVONS and WILLIAM WAPLINGTON, Sheffield, * Im- 

provements in the manufacture of iron and steel, and in the ap- 

paratus connected therewith.” 

140. JOHN GARNER JOHNSON, Coombe-fields, “ Improvements in 

self-acting signalling apparatus applicable for use on railways or 

tramways, and for other purposes, 


7 


Improvements in ap- 


’ 








of 
169. Grong Lowey, 
ments 
170. WittiaM PAIN and James 
171, “Huxny Woovceort acne 43, Man- 
chester, in the mode of ant. im apparatus or 


ian raring pen 
Rotherham, « Improvements eg 
to be used with the permanent way 
imp. 
new. instrament ie wears ot 
Demernivs Sp. 


174, Nicno 
cpa orang 


_— ing 
ay © Pag a DGCUMBE BRooMAN, 166, Fleet-street, “ Improve- 
ts in breech-loading 

178. J JOHN SMVDELEY and 4 Pn REDERIOK Nog. pene cnike Dae 
“Tm egg prema in means und “apparatus for 

rating, and ice 

180, WiLidAm Ousare “and Onantas Bae ye froxdon, *Im- 
wements in mechanism for bell and k chimes, 


er being also applicable to or other 
re ppl to keyed 
182. pe tere Bourtos, Upper Clapton, “A new or 
machine for distributing sand or ether matters in tho- 


fares 
1%, Purp Cnanies Evans, Brimscombe = gh and Henry 
James Hooe Kine, Glasgow, “1 
8 feeding wool or other fibrous materials to AE or other 


achines.” 

186. HENnl ao p pti ee 10, nm, Pieesdilly, 
of il ges and of 
spong i hae at Cake eee ee 
metallic Oren, | and fn the furnaces for melting said sponge and 

other metals,” 
188, FRepenick Lapscowse, 233, Strand, “Improvements in 
purif: and storing water and in the apparatus employed 

2.” 


the 
19. Davin Spooner, West Abbey-road, Kilburn, “ An improve- 
ment in the construction of mills for cleaning rice or other 
grain.” 
192. J#AN CLEMENT Leow CAMEL, 86, Rue St. Helene, Lyons 
‘ An improved surgical truss or bandage.” 
194. ALEXANDER MELVILLE CLARK, 63, Chancery-lane, “Im- 
i ag in clasps or fastenings for scarfs and other articles 
of dress.” 


Inventions protected for Six Months on the 
Deposit of Complete Specifications. 








198. ebay pore K WALTON, Staines, “ ecnadacumeind in the manu- 
facture of artificial marble,” 
207. Frepenic Rarsrorp Enson, Nottingham, “ Improvements 


in the manufacture of the fabric known as Ensor net or lace.” 
222. JOHN i DGH MERRICK, jun., Massachusetts, U.S. “A com- 
and a mode or process of treating and 
anes ott the same, such compound being for various useful 
purposes in the arts or for the manufacture of various useful or 
ornamental articles.” 

235, Huen WALseipes LAyrertyY and Ropexrt LArrEexty 
Gloucester, U.S., “ New and useful improvements in centrifugal 
machines for ‘draining sugars and other substances, and in the 
— of their support, and the means of communicating mo- 
tion reto, 





Patents on which the Stamp Duty of £50 has 
been Paid, and Dates of their Production for 
Certificate. 





i141. JonN Henry Joansox, 47, Lincoin’s4nn-fields, “ Improve- 
ments in the manufacture of casks, tubs, and other like re- 
ceptaci>s, and in the machinery or apparates employed therein.” 

142 Hven ADAMS Sitven. 2, 3, and 4, Bishopsgate Within, 
“Improvements in apparatus fore ooking and other purposes.” 

143. JonN Bourne, Leith, “ Improvements in propelling 
vessels.” j 
145. WriiiamM Borromtay and Sawvet Botrrowisy, Vine Roller | 
Works, Milnrow-road, Rochdale, “ Improvements in the | 
couplings of rollers for cotton, silk, woollen, worsted, and other 





‘pparatus for reducing wood to fibres, Hlaments shavings, or 
fragments to be employed in the manufac f paper! mnets, 
matches, and scale boards, and for other useful purposes, 

- THOMAS RAMSDEN SHAW, Pendleton, “ Improvements in 


machinery.” 

146. WriLiam THOMAS, 128 and 129, ¢ Cheapside, 
in the manufacture of boots and shoes.” 

147. Joun BATKIN WHITEHALL, Goldsmith-street, Nottingham, 
“ Improvements in machinery and apparatus for the manufac- 


‘ Improvements | 


ture of looped fabrics.” 

148. Freperrcx Brasy, Camberwell, “Improvements in the 
commercial manufacture of sulphate of ammonia.” 

160. Wuisam Ropert LAK, 8, Southampton-buildings, “ Im- 





- i 
e method of lubricating the bes arings of the shafting journals | 

of mac bine ry and other journals or bearings.” | 

879. Ropert Wi1e0Nn, Bridgewater Foundry, Patrieroft, “ Cer- | 
tain improvements in machinery or tools for cutting metals and { 
other materials, part of which ds applicabi hydraulic and 
ther mac hines sd 

85. LAURENTIVS ANDREAS WALDEMAR Lend and EDMUND 
AXMANS, 60, Chandos-street, Strand Improvements in tl 
manufacture of brooches, buttons, solitaires, and other artic les 8 
4 jewellery or ornament.” . . 

391. Jou Heney Jonnsoy, 47, Lincoln’s-inn-fields, “ Improve- 


ments in sharpening and setting saws 
apperatus employed therein.”—A comrounication tw 
abroad by Charlies Aimé Perrey, the empire 
France 
001. Lewis JAMES PAINE, 
removable collars and comforters combine d 
11. Davin Simpson Price, 26, Great George-street, Westmins- 
ter, “ Improvements in the manu ifacture iron and eteel.” 
927. Josern WHAM Wrisos, Craven-street, Strand, “ Im- 
vements in the construction of hydraulic lifts for raising 
ing bodies’ 
osera Jupes Hays, King’s cross, “ Improvements jn mo 
chine ry or apparatus for o btaining and drying peat and carbon- 
ising the same 


him from | 


; 

| 

und in the machinery or} 
| 

| 

of | 


of Paris, in 





266, Oxford-street, “ New or improved 










of 











provements in the manufacture of figured shawis and other 
woven fabrics,” 

51. MicHARL Henry 
ing metal articles.” 

152, Wrotsam Propree, 20, Waleot-square, “ Improvements in 
the mode or modes of the production or manufacture of cat 
piled mosaic, mosaic textile and tesselated fabrica, in the 
treatment of materials used, and in, machinery and epparatus 
used for the said purpose,” 

153, Writam Henry PLAT?, Ashton-under- Lyne, 
ments in loome for weaving.” 

154. Nyrewo.as Voice, Handeross, “ Improvements in apparatus 
eonneted with closets and urinals.” 
155. Cunrrorpner CaTLow, Burnley, 

for weaving.” 
156. Joseru Deew Toomas, Liverpool 
bust.” 


r, 68, Fleet-street, “ Laprovements in mould- 


“ Improve- 


“Improvements in looms 


“An improved artificial 


258, JEAN Manure ARMAND MonTCLAR, Java, “Improvements in 
the manufacture of materials or compositions for deeolorising 
or purifying saccharine or other Haquida«, and for making paint, 
blacking, and foundry blackening, and in apparatus therefor,”— 
Dated 26th January, 1866, 

286, JAMES ROBERTSON, Glasgow, “ Improvement in machinery 
for cutting, excavating, sinking, dredging, and cleaning water- 
courses, basins, chamnels, foundations, and roadways, such im- 
wae being also applicable to other similar purposes.”— 

Jated 29th January, 1966, 

RowerT WILLIAMS ARMSTRONG, Belleck, “ Improvements in 

preparing clay, dust, and similar materials, for making earthen 

and other ware, and in machinery for moulding hollow articles 
in earth, clay, and other like materials.”—Dated 9th February, 

1806. 


430, JAMES TOMLINSON, Scho Lronworks, Rochdale, “ Improve- 
ments in machinery for sabe gery t and ones hemp and other 
fibrous materials.” —I 

301. CLARENCE DELAPIEZELD, Staten OR! ‘T vements 


in the manufacture of ealtpetre and white lead.”—Dated 31st 
January, 1866. 


Patents on which the ——- ig of £100 has 
Cortifie ate. - wm 
c. 


293. James Lax Nowtox, — Belle yard, “ Lraprovements 
in bea stretching, end in the apparatus 
employ jam 2 rE w apparatus ie alno 

a thrashing linseed.— Dated 4th February, 1 


GRORGE Seer MoRGaN and Epwakpd Monaan, Grand 
Junction-terrace, ” vemnents in in carriages.” 


— Dated 2#th J 
263. Davin Joy, M 

forging metals, 

February, 1862, 
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ENGINEERING. 








THE WILSON BREECHLOADER. 


Wx illustrate, above, the breech-loading arrangements of the , 


Wilson rifle as they have been modified and perfected by the in- 


ventor. The barrel, D (Fig. 1), terminates at B, where it is | 


screwed into a shoe which is cylindrical for of its length, 
be ts 


bat cut into an open channel, between | and ?, Fig.2, a channel | 
| teenth of an inch. The ammunition for which the rifle is 


of sufficient length to admit of the introduction of the cartridge 
after the bolt, d, has been withdrawn. The end of the shoe 


terminates a little to the rear of the trigger, Fig. 1, and is | 
extended by a shoe cap, which is screwed upon it, as shown | 


in the longitudinal section; this shoe cap is bored out to 


admit the passage of the wings which are formed upon the | 


bolt, d, and has recesses within it into which the wings fit 
easily, The bolt, d, is of steel, cylindrical, and extends from 
the end of the barrel to the end of the shoe. No. 3 shows the 
under side of the bolt, and the collar, 7, which forms the re- 
mainder of the bolt. It is secured by the serew which projects in 


front of the collar, f, and the stem, which is at the rear, | 
passes through the wing piece, J, and enters the part, a, to | 
| gun in its improved form, and 500 rounds were fired. The 
| ammunition employed was the service Boxer and Ely-Boxer 


which it is screwed, and which is kept in place by a little set 
screw shown in Nos. 6, 6, 7, 8, 9. he wing piece, /, is thus 
free to turn around the stem projecting from the rear of the 
bolt. Within that part of the wing piece, which, when 
the breech is closed, is driven close home to the shoe 
cap, as in Fig. 1, is a small coiled spring, shown in 
No. 7, which facilitates the partial turning of the part, /, 
sufficiently to allow the wings to pass through the channels 
cut for them in the shoe cap. The distance through which 
this ~ has to be turned is regulated by a stop, and is indi- 
eated in No. 7; so that, in throwing the bolt to and fro, no 
difficulty can arise from turning the wings incorrectly. A 
safety check, j, has been substituted for the arrangement 
which was unsuccessful at the trial of the rifle by the select 
committee. It consists of a bent lever, with a snake head 
abutting against the back of the trigger, and against which 
it is foreibly pressed until the bolt is shot home, and the 

ece is ready for firing. This is effected by means of the 
ever being extended, to catch underneath the milled rings 
of the wing piece, /, which press it downward, and so throw 
the other extremity against the trigger, until the wings are 
in place, when the trigger is rel , by the lever, i, enter- 
ing (a recess cut for it, in the lower part of the milled head 
(No. 9). Within the bolt, J, is placed a shuttle (12) with a 
needle screwed upon its end as shown; it is made hollow, 
and contains a spiral spring (13), which is 
spindle, f (No. 4). A slot in the underside of the bolt, 
shown in No. 3, admits a spring, m, Fig. 1, actuated by the 
trigger, &. The action of this combination of parts is, 
therefore, as follows: the wing piece, /, is turned upwards 
by the hand, until the wings are in line with the opening 
in the shoe cap, and the bolt can be withdrawn, pte slides 
backwards through the shoe, as shown in plan, Fig. 2, 
the spring, m, being depressed by the pressure of the 
shuttle (12). After the cartridge has been dropped into the 
open part of the shoe, the bolt 1s pushed home by the hand ; 
and as the points of the curved wings enter their grooves in 
the shoe cap, they are pr forward by the action of the 
spiral spring (No. 7), anc 


by the tapering projection at the end of the shuttle, and re- 


tains it, compressing the spiral spring, which is only liberated | 


by the action of the trigger, as shown in Fig. 1. The cart- 
ridge extra arrangemen 

feature in Mr. Wilson's rifle, is effective and simple. A flat 
steel bar (c, Figs. 1 and 2) is fastened to the top of the bolt, and 
this, besides being the most important part of the extractor, 


acts as a guide to the bolt as it travels to and fro, a groove | 


being formed to receive it in the shoe and shoe cap. The end of 
the steel spring is formed into a hook, which grips the upper 
edge of the metal dise, forming the base of the cartridge, and 
withdraws the empty case, after explosion ; the lower part of 


the shoe is ee ene towards the rear, and termi- | 
ge, which 


nates in a slight ri trips up the cartridge case at 


the bottom, and, in conjunction with the grip of the spring | 


at the top, expels it with energy from the rifle. 


The foilowing are the genera] dimensions and particulars | 


| month, and on the 13th of May. On each of these occasions 


al over the | 


the trigger is relieved from the | 
pressure of the bent lever, i. As the bolt is pressed forward, | 
the upper part of the spring, m, catches the shoulder formed | 


t, which forms an ingenious | 


Fic.t. 
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of the Wilson rifle. The barrel, which is of steel, is 3 ft. 34 in- 
long, and weighs 4b. 120z.; the calibre is 450in.; the | 
weight of the rifle complete is 9b. The rifle is segmental | 
and uniform, with a twist of 1 in 26in.; there are six grooves | 
the depth of .012 in., and the width of the lands is one-six- | 


designed is contained in the Boxer cartridge, with a metal | 
dise base and projecting rim; the bullet weighs 400 grains, 
and varies in diameter from .448 in. to .456 in., fired with a | 
charge of 75 grains of powder. Beeswax is employed for | 
lubrication. 

The Wilson rifle was first submitted to the Special Smal! 
Arms Committee, and experimented u by them on the 
24th of February, 1868, afterwards on the 28th of the same | 


the arm showed its efficiency for accuracy, ability to with- | 
stand rough usage, and especially for rapidity. On Friday 
last a further trial was made at Wormwood Scrubs, with the | 


cartridges. The ranges for accuracy were 500 and 200 yards, | 
and at the longer distance five bull’s-eyes and eight centres 
were made in 20 rounds. A greater rapidity in firing was 
gained than was obtained at the official trials last February, 
twelve shots having been fired in 28 seconds, and these from 
the shoulder. One hundred rounds were afterwards fired in | 
rapid succession without heating the barrel to any excessive 
extent. 


AGRICULTURAL STEAM ENGINES. 
To rue Eprror or Excrnerrine. | 

Srr,—In your first number of this year you have a short | 
article on steam cultivation. Will you allow me, as one 
having some knowledge both of agriculture and of me- 
chanics, to point out some important defects in all our 
present agricultural engines. 

An engine to be an economical agricultural implement | 
should be fitted for three separate classes of work. 

1. It should be a good and economical “road locomotive” 
for drawing heavy burdens on the road, and for moving 
manure on the farm during dry weather or frost. ) 

2. It should be a good and economical “ ploughing | 
engine.” } 

3. It should be fitted for driving all ordinary farm ma- 
chinery, thrashing, chaff-cutting, grinding, &c. 

Now, no engine that :I have ever seen or read of fulfils 
these conditions quite satisfactorily, and it seems to me the 
curer defects are two. 

In the first place the ordinary locomotive boiler is quite 
unsafe for going either up or down steep inclines. 

In the second place the engines, being all non-condensing, 
the quantity of water they consume is a constant difficulty | 
and source of trouble. One pound of coal will evaporate | 
from 6 to 10 1b. of water, so that to supply an engine with 
water is in some situations infinitely more difficult than to 
supply her with coal. 

oth these objections can be very easily got over. 

Taking the second objection first, viz. water, will any sane 
man tell me why we should go on blowing our waste steam | 
into the atmosphere? Why not reconvert it, or, at all events, 
90 per cent. of it again into water? To doso is not difficult. 
Suppose we have a small multitubular boiler made of thin 
brass, say, 2 ft. diameter, filled tubes lin. diameter, and 
about 3 ft. long. And suppose this boiler set on end, so that | 
the small tubes are o to the atmosphere at top and bot- | 
tom. Then, if we blow our waste steam into this empty 
brass boiler, a large portion of it will be condensed, and will | 
trickle down to the bottom, and thence to the water cistern. | 
The small tubes being perpendicular, a constant current of 
air would set through them as soon as the steam heated the | 
air within them ; but to increase this current, I would direct | 
a small Lloyd’s fan upon them, the power to drive which is | 
very trifling. As by this plan the waste steam draught is | 
withdrawn from the chimney, it might be necessary to Tisee t | 
a small fan in the furnace, but it would be a very small one. 





Now let us consider the shape of the boiler. Every one 
knows that our present locomotives and os ae 
are very apt to burn their fireboxes in going up steep ’ 
Well, my suggestion is, simply raise outer casing of the 
firebox about one foot, and reduce the diameter of the tubular 
part of the boiler to the size just sufficient to hold the smoke 
tubes, and from the top of this tube raise a thin wall of water 
about 2 in. thick, con between two plates rivetted on to 
the top of the tube. The top of the inside firebox would just 
come to the level of the top of the tube, and the water level 
could be fixed at 12 in. or 15 in. above that. I would not cut 


| away the plate of the tube between the two upright plates, 
| but would simply bore holes in it, say, 1}in. or Ijin. dia- 


meter every siz inches, to let up the steam, and give a free 


| cireulation to the water from the tube to the thin wall above. 


Now you will observe that the water level stands, say, one 
foot above the tubes. Well, if the engine is set on a hill 
with its firebox up-hill, and its smokebox down hill, the 


| small 24 in. space between the two plates over the tube would 
| fill with water, but would reduce the level of the water in 


the firebox end very little, because the firebox is at least 


| 36 in. wide, while this is only 2}in., so that 1 in. of water 
| in the firebox would fill 15 in. of the narrow space. This will 
| be easily seen if we look at a horizontal section of the boiler 


at the water level. Supposing the firebox to be 34 ft. long 
and 3 ft. wide—I mean the outer casing of the firebox—Fig. 
2 will be a horizontal section of a boiler with 6 ft. tubes at 
the water level. 


Fig.t 
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I think the boiler should be covered in with a flat plate 
the full width of the firebox, and running that width the 
whole length of the boiler. This will form a level table on 
which to put the cylinders and the machinery, and the cylin- 


| ders ought to be put at the firebox end, drawing their supply 


of steam from a small dome, say 10 in. diameter and 2) ft. 
high, the steam pipe running up inside the dome in the 
usual way. am, &c., 

Pen Ithon, January 28,1869. Gxo. Aveusrve Hate. 

[ We think that our correspondent would find that a con- 
denser constructed on the plan he proposes would, if it ex- 
posed sufficient surface to be of any practical service, be a 
very cumbrous apparatus. His design for a boiler is in- 

enious, but we fear that, from the small area allowed for the 
Sodunee of the steam from the water, such a boiler would 


be found to prime badly.—Ep. FE. 


Tur Betorsn Iron Traps.—A certain amount of atten” 
tion has been excited in the Haute-Marne by applications 
made for railway concessions by various Belgian capitalists, 
the object being to unite the ute-Marne group, which is 
rich in minerals, with the Belgian coal basins. Some con- 
siderable orders for merchants’ iron have arrived at the 
Belgian works, in addition to the im t contracts for 
rails noticed a week since. There is a fair inquiry for Belgian 
pig; some demand has been experienced of on Austrian 
account. The contract price for 6000 tons of rails, agreed 
to be supplied by MM. Dorlodot to MM. Vitali, Picard, 
and Co., for the Victor Emmanuel Railway, is 6/. 10s. 5d. 
per ton delivered at Antwerp, without accessories; no 
guarantee is given. 








Fep. 12, 1869. ] 
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METHOD OF TUNNELLING UNDER SHALLOW 


MB. E. W. HUGHES, ENGINEER, LONDON. 








Wer above, engravings of a method of tunnelling 
under shallow rivers, which was designed some time ago by 
Mr. E. W. Hughes, and which presents some features of 
novelty which, we believe, will render it of interest to many 
f our readers. ’ 
tunnel of a number of sections, or caissons, of cast iron bolted 
together, these caissons being sunk into their places in the 
bed of the river in the manner whicl 


give 


nu we 


Mr. Hughes's plan consists in forming the | 


| 
| 
| 
| 
i 
| 
i 











ieces which are afterwards 
The sand &c., can then be filled in 
upon the top of the bottom length to the original level of 
| the bed of the river, the upper lengths of the caissons 
which formed the cylinders, extending above the water 


ee and bottoms are lowered in 
bolted firmly together. 


line, being removed for use in continuing the works. The 


| bottom lengths, when sunk, are separated from each other 


shall proceed to de- | 


rhe tunnel is formed at a slight inclination (a gradient of | 
| of the arched roof and floor as the work proceeds. 


| in 60 being shown in the engravings), and it is intended 
in sinking the caissons a commencement should be made 
lower end. The sinking is effected by building up on 
which is to ultimately form part of the tunnel, 
s number of other caissons sufficient to form a *kind of 
cylinder reaching up above the water level, as shown in Fig. 
1, and by dotted linesin Fig. 4 The sinking of the cylinders 
be effected either on the compressed air system, or by 
pumping trom their interiors during their descent, according 
to the nature of the river bed, and other circumstances. To 
wcilitate the sinking of the cylinders two rows of screw piles 
re placed about 15 ft. apart, one row on each side of the line 
of the tunnel, as shown in Figs. 1 and 2, these piles serving 
to form a staging, on which a traveller can be run, so as to 
ft up the se gments of the caissons from barges and lower 
them in place The end pair of piles are braced together, 
nd guides are interposed between the piles and caissons, so 


that 
at the 


each caisson, 


ny be ¢ 


that the latter are prevented from deviating laterally during 

veir deseent. The cylinders or caissons, being, of course, at 
nght angles to the line of the tunnel, are at an inclination of 
1 in 60 from the perpendicular, and each caisson is slid down 
the inclined face of that last placed. To keep each caisson 


in close contact with that last driven, each is fitted at the 
bottom with a horizontal scraper fixed in a groove and 
bedded on india-rubber, this scraper being so 
tend to force 
lowered. Moreover, to facilitate the descent of the caissons, 
Mr Hughes pr 
be formed on their sides, water being pumped into these 


channels, so that it may escape, as shown in Fig. 7, and 





laced as to | 
the descending caisson against that already | 


poses that perforated water channels should | 


by shields as shown in Figs. 5 and 7, these shields, which are 
subsequently removed to open the through communication, 
being so formed that they may be used m the construction 


Mr. Hughes proposes that the bottom of the tunnel should 
be filled in with concrete to within 18 in. of the rail level, 
this 18 in. being made up of ballast. The upper surface of 
the concrete would be formed so that it had a fall from 
each side towards the centre line, and would thus form a 
kind of gutter, holes being bored through the ribs at the 
junctions of the caissons to allow the water to through 
and run down to the lower end of the tunnel where such 
means of getting rid of it might be adopted as the particular 
circumstances of the case might permit. Moreover at each 


| joint between the caissons a oe gutter would be 


= as shown in Fig. 11, to collect any water that might 
eak through and conduct it to the concrete gutter already 
mentioned. The face wall at the end of the tunnel would be 
built in masonry set in cement and provided with a backing 
of puddle; and Mr. Hughes also proposes that the cutting 
slopes should be faced with stone grouted with hydraulic 
lime. The system of construction which we have described 


| was specially designed by Mr. Hughes for adoption in the 


case of shallow rivers, and, where such rivers are navigable 
it possesses the advantages of offering exceedingly slight 
obstruction to the navigation, it not being o to have 


| more than about 50 ft. of staging erected at any one time. 


Towy-wALL Por Vienna; Pustic Compstition.—The 


municipal authorities of Vienna have thrown open to com- 
petition the designing of an Adtel de ville for that city ; and 
it is announced that architects of all countries will per- 
mitted to compete. Twelve prizes will be given, namely: 


| four of 4000 florins (4142. 8s.) ; four of 2000 florins (2071. 4s) ; 


wsen the adjoining sand or soil. 

Each caisson is built up of segments joined together as 
shown in Figs. 7 and 8, the junction flanges through which 
the connecting bolts aro passed having formed in them 
7 ses packed with india-rubber bands. At the ends of | 
t caissons there are alternately proj cthions and grooves, 


i 
the projections on the end of one caiason fitting the grooves in 
he abutting end of the next, and so on, as shown in Fig. 7. 
Each groove is packed with an india-rubber band, pro- 
tected by a strip of steel placed outside it, this strip being 
secured at the top and bottom of each cylinder and extend- 
1g the entire depth, so that it forms a surface on which 
the corresponding projection of the next cylinder can slide. 
When the cylinders have been sunk so that their bottom 


lengths have reached the desired depth, these lower portions | 


are bolted firmly together, and each is closed by an arched 
top and bottom as shown in Figs. 3, 4, and 5 


and four of 1000 florins (1031. 12s.). The author of the 
adopted design will, moreover, have charge of the execution of 
the work. The designs are to be delivered at Vienna before 
the Ist of Septembe r next. 

Tur Countess or Exxzr.—The Countess of Erne, a new 
paddle steamer belonging to the London and North-Western 
Railway Company, made ber trial trip on January 26th 


| from Dublin to Holyhead, giving most sati#factory results 


The arched | 


the run across being made at an average speed of 14 knots. 
The dimensions of the Countess of Erne are, length, 240 ft. : 


beam, 29 ft.; depth, 15 ft. 9 in.; tonnage, 996 tons ; 4, 
oscillating, of 360 nominal horse er, made by 
Faweett, Preston, and Company, The bull and 


a. 
boilers were constructed by Messrs. Walpole, Webb, and 
Bewley, Port of Dublin Ship Yard, Dublin. 


RIVERS. 





FRENCH MARINE ENGINES. 

At a recent meeting of the Société des Ingénieurs Civils 
the following letter hed M. de Fréminville, a naval en- 
gineer, was read : 

“On reading the report of the meeting of the 4th De- 
cember, 1868, of the Société des Ingénieurs Civils, I re- 
marked that in a discussion raised by the important paper of 
MM. B. Normand and Mallet on ‘The Working Con- 
ditions, the Utilisation, and the Results of Different Types 
of Marine Engines,’ M. de Belleville quoted figures repre- 
senting useful effect, remarkably superior to those given by 
M. B. Normand, and taken from a treatise of which I am the 
author. 

“T hasten to acknowledge that the figures quoted by M- 
Normand are to be found in my treatise, but, at the same 
time, I wish to prove that they are not in opposition to the 
figures quoted by M. Belleville, representing the maxima 
powers obtained in the trials. 

“ Their apparent want of agreement is owing solely to the 
fact that, it being im ible to reproduce, in ertenso, the 
trials of power obtai from engings, of which I gave the 
results, I thought proper to confine myself to the mean 
effects which approached nearest to those we have a right 
to copes in an active service. The figures representing 
useful effect, which are to be found in my treatise, and those 
particularly which apply to the Napoléon and the Algésiras, 
are therefore considerably beneath the maxima powers ; they 
would forcibly lead persons employing them in the explana- 
tion of a scheme, to previsions which would be largely ex- 
ceeded at the time of trials of power obtained, and always 
easily realised in active service ; but, in opposition to this, 
they would cease to supply proper terms of comparison 
if they are used to oppose results obtained at the time of 
the maximum of effect on the occasion of trials of power 
rendered. 

“I should be happy, M. le President, if you find this ex- 
planation worthy of interest, and if you would kindly bring 
it before the Société at its next meeting.” 

M. Mallet wished to offer,in his own name, and in that of 
M. Normand, a few remarks on the subject of the letter 
which had just been read. 

“ He could not, on principle, object in any way to the inter- 
pretation given by M. de Fréminville to the values and figures 
contained in his work, and he would limit himself in express- 
ing his regret that the honourable sub-director of the School 
of Naval Engineering had not thought am, a to give the 
| slightest glance at the im of the increase of force 
which would be realised at the maximum rate of power, the 
more so as by the very words of his letter it does not appear 
that this increase can be very great. 

“ The figures of the Napoléon and the Algésiras have been 

inlly objected to. M. Mallet could but refer to the expla- 











. | nations given by M. Normand at the meeting of the 4h of 


| December, but he wishes to call attention to the fact that 
| the corrections, whatever they may be, would only apply to 
| & position which will henceforth have but an historical 
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Was it not, on the contrary, asserted that while the English 
iidere by 50 per cent. their most favourable 
results we had 
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uy would not, doubtless, be cleianedl 
cnly S000 ce S900 here poner BESS 
horse power, had in trials been below their 
sesourees, and thet if meso pouty Resluns besudensnagean #o 
i i to do so. 


F 
! 
E 
[ 





THE ELLERSHAUSEN REFINING PROCESS. 
Tux process of refining iron introduced by Mr. Ellers- 
hausen, of Pitteburgh, and recently noticed gg ee Bond 
, appears to be attracting some attention im Aj 
process consists in the conversion of crude cast iron, as 
furnace, into wrought iron, by the 
admixture of granulated iron ore. It is carried out at the 
works of Messrs. Shoenberger, at Pittsburgh, in. the 
ing manner: On the casting floor of the smelting house a 
cast-iron turntable, about 15 ft. in diameter, is revolved on 
rollers by « small engine. Upon the outside 
table stand a row of cast-iron partitions, forming boxes, say 
20 in. wide and 10 in. high, open at the top. Just above the 
circle of boxes stands a ar. mouthed spout, 
terminating in the tap hole of the When the fur- 
nace is tapped the liquid irom rams down this spout, and falls 


out of it im a thin stream into the boxes as they slowly re- | 


volve under it, depositing in each a film of iron, say one- 
eighth of an inch thick. But before the fall of melted iron 
reaches the boxes it is intercepted, or rather crossed, at right 
angles by a thin fall of pulverised iron ore, which also runs 
out of a wide spout from a reservoir above. These two 
streams or falls are of about equal volume, eay one-quarter of 
an inch deep and 20 in. wide. A workman, with a in the 
tap hole, regulates the stream of iron, and the iron spout 
from which the liquid metal falls into the boxes is remorable, 
other spouts, previously evated with loam and dried, being 
attached to a common revolving frame, so as to be ready for 
use when the loam covering of the first becomes cracked or 
removed. 

The thin layers of iron and ore soon chill and solidify, so 

that by taking away the oyter partitions of the boxes (which 
form the rim of the turntable) they may be removed in cakes 
of the size of the boxes, and weighing about 200 Ib. each. 
Four of these cakes or blooms are put into a reverberatory 
yuddling or heating furnace, and raised to a bright yellow 
= They will not melt at this heat, but become sohtoned, 
so as to be easily broken up with a bar. The four blooms 
are formed in the furnace, as in ordinary puddling operations, 
into eight balls. The balls are brought out one after 
another, equeezed in the ordin “ squeezers” to expel the 
cinder and superfluous ore, and then rolled into wrought- 
iron bars, which are ready for market, or for further re- 
duction into smaller finished forms. 

The chemistry of the operation is as follows: The crude 
cast iron contains say five per cent. of carbon, and two per 
cent. of silicon, and more or less sulphur, phosphorus, and 
other impurities. In the Ellershausen process the oxygen of 
the ore or oxide of iron (magnetic oxide is preferred) com- 
bines with the carbon and umpurities, eliminating them as in 
the puddling process, and the iron of the ore increases the 
pn uct. he chemical combination of the ore and the 

iquid erude iron appears to take place partly at the time of 
their contact when falling and lying upon the turntable, and 
rtly when the reheating occurs in the furnace. 

The Ellershausen is stated by some of the Ameri- 
can papers to be both an effective and economical one; but 
we are at present not in possession of sufficient data to 
enable us to form an opinion on these important points. 

LIVERPOOL NOTES. 
Liverroor, Wednesday. 

Dise« of a New Vein of © .—A working miner, 
named Ho LA is said to have Eacoveced a sich vein of 
copper, on the Great Ormeshead, 44ft. in width, with other 
veins beneath it. The owner is Captain Lloyd, of Llandudno, 
who has spent large sums of money in fruitless works; but 
this discovery wil abundantly compensate him for all his 
time and expense. 

Additions to the Steam Fleet of Liverpool.—Three very 
important additions have just been made to the Atlantic 
steam fleet of Liverpool, the Nevada, of the Guion line; the 
City of Brooklyn, of the Inman line; and the Prussian, of 
the Allen line. The Nevada was built by Palmer's Ship- 
building Company, Jarrow ; the City of Brooklyn by Messrs, 
Tod | M’ Gregor, of Glasgow ; the Prussian by Messrs. 
A. and J. Inglis, of Glasgow. All three ships are of 
tonnage, and are fitted with every new improvement in 
marine engineering. 

Trade of the Hardware and Iron Districta.—The Bir- 
mingham trade remains without much ¢ . There are only 
a few orders beforehand on the books, but most of the manu- 
factories are able to work average time. The metal rollers, 
brass founders, tin plate workers, and gunmakers are toler- 
ably well engaged. There is some slackness in the fancy 
goods trade. Accounts from Wolverhampton say that the 
orders for iron are on a small seale, and the works are not 
wellemployed. The demand for plates is exceptionally slack. 


The opening of the northern ports is expected to bring in 
some fresh orders for rails. Pig iron is in very fair demand, 
and several furnaces are about to be put in blast which have 
been out for some time past. 








THE CHIEF CONSTRUCTOR OF THE NAVY 
ON THE STRENGTH OF SHIPS. 
Tan 600 leseute of 'ie' Teams soma ae See Rep 
School of Naval Architecture, was delivered on Friday 


planking are pearly as effective as the strakes 
any transvers section. This fact is, as Mr. wok sacar 
out, of the greater importance the severest ex- 


was also referred to; and the 
tensile strains was shown to be very much less than that 


way ; but that by the use of iron strengthenings such work- 
ing may be almost entirely prevented. In support of this 
view he referred to the reports on the condition of the wood 
ships of the Royal Navy, in which such phrases as “ weak 
in upper works,” “sheer broken,” “shows sigus of weak- 
ness in waterways,” &., have frequently occurred ; and gave 
the particulars of one or two cases of weakness, contrasting 
them with the Blanche class, which has iron strengthenings, 
and has been found to answer admirably. He also de- 
scribed the manner in which the longitudinal strength of 
the wood-built ironclad frigates has been provided for, par- 
ticularising the Caledonia and the Lord Warden classes. 
The decks below the upper deck, of course, d6 not con- 
tribute very largely to the longitudinal strength; but, as 
Mr. Reed showed, they cannot be neglected in making cal- 
culations of the strength of any transverse section. The 
discussion of this part of the subject was concluded by a 
few remarks on the popular error that the “sheer” in decks 
detracts from their resistance to hogging, showing that the 
waterways, clamps, &., enable the decks to act efficiently 
in resisting all bending strains. 

The consideration of the longitudinal strength of the side 
planking of a wood ship followed next in order, particular 
attention being called to the liability to longitudinal rack- 
ing, or sliding of edge on edge of adjacent strakes, which 
exists in this part. Having described the special arrange- 
ments made in various portions of the planking for the 
purpose of preventing this racking, and shown what an 
important effect the caulking of the seams has on the 
strength of a wood ship, the lecturer called attention to the 
benefits resulting from the employment of diagonal iron 
riders. This division of the lecture was treated at con- 
siderable length, full descriptions being given of the 
manner in which the riders of merchant ships, and those of 
the different classes of armoured and unarmoured wood 
ships of the navy are arranged, fitted, and fastened. The 
manner in which iron riders assist in preventing longitu- 
dinal bending and racking was also investigated ; and upon 
this investigation were based some very interesting critic- 
isms on the relative advantages of having the riders inside 
or outside the frame timbers, and of employing either one 
or two sets of riders inclined in opposite directions. Ship- 
builders are now, for the most part, agreed that with a 
single set of riders the upper ends should always slope 
towards the middle, so as to transmit the strains from the 
overweighted ends to the fuller amidship portion by means 
of the tension on the riders. Mr. Reed supported this view 
strongly, but remarked that there would undoubtedly be an 
advantage gained by having two sets of riders, arranged at 
right angles to each other, in the amidship part of the ship, 
where both hogging and sagging strains of considerable 
amount have to be resisted at different times, a single set 
inclined as usual being employed at the extremities. 

After completing these remarks on the strength of a 
wood ship's skin, the lecturer remarked that there were 
other bending strains besides those experienced by the mid- 
ship section, which require to be specially provided against ; 
and illustrated the statement by referring to the weaknesses 
which very frequently were met with at the sterns of the 
wooden unarmoured screw frigates. In contrast with these 
cases Mr. Reed referred to the iron strengthenings at the 
sterns of recent wood ships of the navy, by means of which 
ample strength is obtained to resist both the strains result- 
ing from overhanging weights and those incidental to pro- 
pulsion. One illustration given by the lecturer will, we 
are sure, convey to our readers’ minds a better idea of the 
improvements made in recent ships than any general state- 
ment could do. The wood frigate, Melpomene, with a 
screw well in her elliptical stern, and the recent wood sloop 
Blanche, which has no screw well, and has iron streogthen- 
ings at the stern, have engines which developed as nearly 
as possibve the same power on the measured mile, although 
the Melpomene is of more than 1000 tons greater displace- 
ment than the Blanche. It might have been expected, 
therefore, that the Blanche with her greater proportion of 
engine power to displacement would have shown greater 
signs of weakness at the stern than the Melpomene ; but 
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been famous for many centuries. Ing Tuscany and on the 
igurian coasts sev pperati 
the best hemp in the world is grown in the valley of the 
Po. ea ied with the i 
a seaboard of nglish miles, Italy must necessarily be 
one of the most important shipbuilding countries in the south 
of Europe ; and since the formation of a United Ki this 
important branch of industry has greatly increased. 
umber of vessels launched 


vessels launched from the shipbuilding yards at Sestri, 
Ponente, Varazze, and Savona alone made up one-half of 
the aggregate tonnage during 1867. 

The average tonnage of those built on the Ligurian coast 
—viz., at Loano, Pietra Ligure, Voltri, Pra, Recco, Lavagna, 
Speasia, and at Lerici—exceeded 500 tons each. With the 
—- of Castellamare, where two vessels of over 500 tons 
burden each were launched, the vessels built at the other 
yards were of small size. The number of vessels built, 
classed according to tonnage, were as follows :— 








gga te wenn 
oO otal tonnage. 
Between 500 and 900 tons ... 58 33,848 
* 100 ,, 500 ,, 93 $3,035 
oe ete ** eens 2,185 
is o gta: 0 857 
Under 30 tons... ow 41 2,332 
Total own 642 72,257 


The largest vessel launched during the year was « barque 
of 875 tons at Chiari, the cost of which was 350,000 francs. 
The total value of the ships built during 1867 was 21,915,140 
franes, including those built at Venice for a value of 
1,056,700 francs. 

At Genoa ‘there is a graving dock and patent slip. A 
graving dock also is opened at Naples. Others are in con- 
struction at Messina and Ancona, and Brindisi and Venice 
will not remain longer without them. The two largest iron- 
works in the kingdom are at Naples and Genoa—at the 
former the Pietrasa works, and at the latter those of Sam- 

indarena, capable of making the largest marine engines. 

‘here are also smaller catablighments at Palermo and Venice. 

An iron shipbuilding establishment is also opened at Leg- 

The sail cloths and rope are manufactured at the 

a of Genoa, Castellamare di Stabia, Ancona, Palermo, 
essina, and Venice. 








THE WATER SUPPLY OF LYONS. 

Ir is stated in the Annales Industrielles that a project for 
supplying the city of Lyons with water from the of 
Geneva is under desl: sane ion. It is proposed that the 
supply shall be 10 cubic metres of water per second or 
864,000 cubie metres, equal to 109,080,000 gallons, every 
twenty-four hours. As the city of Lyons has at present 
a population of 330,000 inbaitantn = would corre- 
8 to a supply of 576 ns r diem, a 
supply vast! + excess of £ sonuleemente The present 
supply of Lyons amounts to but about 13) gallons per 
head per diem. The canal or aqueduct, by which it is 
proposed to bring the water of the Lake of Geneva to Lyons, 
would comprise three varieties of construction: Ist, fifty- 
five miles of canal, having sides of béton, and giving 
a waterway 23 ft. wide by 4ft. 7in. deep; 2nd, thirty-one 
miles of canal covered by masonry to preserve the purity of 
the water where such protection is necessary ; and 3rd, seven 
and a half miles of syphons to conduct the water across the 
various valleys. The prapater of the works estimates the 
total cost at fifty millions of frances (2,000,0007.), and considers 
that when im operation they will yield a clear annual profit 
of 11,000,000 franes or 22 per cent. on the outlay. How far 
these expectations are likely to be realised we cannot say. 








Tue Mercaytite Maxtyz.—The number of mercantile 
sailing and steam vessels, and the average tonnage of vessels 
respectively, in different countries, is thus returned for recent 
years: Russian Empire, in 1865, 2132 and 85; Sweden, in 
1865, 3155 and 61; Norway, in 1865, 5407 and 130; Den- 
mark, in 1866, 3079 and 48; Prussia, in 1866, 1443 and 260; 
Hamburg, in 1866, 509 and 476; Bremen, in 1866, 291 and 
760; Holland, in 1865, 2263 and 244; Belgium, in 1866. 
112 and 355; France, in 1865, 15,259 and 66; Spain, in 
1863, 4859 and 81; Austria, in 1865, 570 and 400; taly, in 
1865, 15,728 and 43; Greece, in 1864, 4528 and 62; Chili, 
in 1865, 257 and 261; United Kingdom, in 1866, 28,787 and 
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so far is this from being the case that no signs of weakness | 200 
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History of the Fens of South Lincolnshire, being a description 
of the ivers Witham and Welln ond thete Bert 
the Fens adjacent thereto. W. H. Wueexer, Ci 
Engineer. London : orm oom l, and Co,, 1868. 

Tue author. of. this .v : » disclaims all 

credit for origitiality or literary im-his wor! 

which appeared, for the first time, as a@ series 

articles in a Jocal news in the autumn of 1867. 

But the book gives evidence of a busy research, and 

loses none of its value because it is a compilation. 

Dugdale’s History of Embanking, Elstob’s, In; ’s, 

and Thompson’s reeords, and a variety of local docu- 

ments, are the sources whence Mr. Wheeler has de- 


rived the information he has concentrated and arranged }) 


in 80 readable a form. 

During the 500 years that Britain existed in sub- 
jection to Rome, apd -was colonised by the restless, 
energetic spirits, the evidences of whose industry re- 
main till mow, the ee ie lands, overflowed by the 
sea on the eastern coast of the island, wete partially 
reclaimed and protected by embankments to the sea- 
ward, and drained*by intercepting channels, to receive 
the surface water from the higher levels.. Whether 
these works were executed to furnish wholesome oc- 
cupation for idle legions, who otherwise might have 
drifted into mutiny, or whether the islands scattered 
over the dreary morasses afforded too gcod a shelter 
for those obstinate Britons, who found security within 
the fens, and from their fastnesses waged a wearying 
endless war upon their conquerors, is uncertain, but 
during the noch occupation there were reared 
those stupendous works of earth, upon the integrity of 
which depends the safety of millions of acres of highly 
cultivated lands to the present day. In South Lincoln- 
shire alone the levels are shut in by fifty miles of sea bank, 
while the surface drainage from the higher ground in- 
land was collected in a cut channel so large that it formed 
anavigable stream between Peterborough and Lincoln, 
and after a junction with the river Witham near the 
latter city, ran southward for about 45 miles, where 
it joined the Welland river, and extended thence to 
the Nene. The practiee of to-day has corroborated 
the wisdom of the old Roman engineers, and their 
partially effaced lines might have been retraced, and 
channels restored with advantage in the recent improve- 
ments and additions to the Fen reclamations. After the 
decadence of Roman power, and the withdrawal of the 
Roman army from Britain, the reclaimed areas were 
left untilled, and the banks neglected, until the sea 
gradually made breaches in them, and spread over the 
land, partially submerged already by the accumulated 
surface drainage which, unable to find an outfall, had 
overflowed the choked-up channels. For 200 years 
the waters from the uplands brought down with them 
deposits from the higher levels, while the sea left 
behind it the silt and sand held in suspension until the 
original level was raised some 15 ft. or 20 ft., and the 
remnants of Roman agriculture, and even in some 
cases of mechanical industries, were buried, to be re- 
covered again after a lapse of nearly 2000 years. 

In the beginning of the eighth century, the Christian 
missionar es seeking to spread their doctrines, travelled 
to Britain, and one of St. Augustine’s followers 
penetrated to the recesses of the Lincoln fens, and 
founded the monastery of Crowland, on the Welland. 
In his time the once fertile fields had been long since 
concealed beneath the overlying strata of peat and 
silt, and the aspect of the country presented an im- 
mense marsh, “ now a black pool of water, now foul 
running streams, and also many islands, reeds, 
hillocks, and with manifold windings, wide and long, 
it continues. to the North Sea.” Reclaiming and 
draining such surrounding land as they required, the 
onks of Crowland set an example which was followed, 
and various religious houses were established on this 
unpromising site, which became by degrees pro- 
ductive. From this time till the reign of James L, 
the fens remained as eommon land, the monasteries 
possessing rights of pasturage and other privileges. 
The religious houses of Crowland, Bardney, Algarkirk, 
and others, had flourished and grown rich even in the 
days of Saxon rule, when they had been pillaged by the 
Danes, who were attracted by the wealth the monks ac- 
cumulated, and who found this eastern port an easy 
landing place. To resist these depredations the monks 
had gathered around them strong bands of retainers, 
able-fighting men, to protect themselves and their 
holdings. ‘'o maintain their retinue they had continued 
to reclaim, and to add to the lands belonging to the 
monasteries. After the Norman Conquest the fens 
became to the conquered, unsubdued Saxon what they 
had been to theindomitable aborigines, a place of shelter, 
a retreat where they could not be pursued, whence 





atid Wildmore Fens, the six districts i 

Witham river, Holland Fen, the: Black Sinice Level 
Deeping Fen, and the land on the north of the Welland. 
The river Witham on the northofthe Lincolnshire fen 
district, in its course of sixtyaes tniles, drains an 
extent of 680,392 acres, of 414,988 acres are 
high lands, and 265,404 acres are drained by artificial 
channels. So late as the reign of Edward 111. the 





Witham was a river navigable for ships of large 
burden as far as Lincoln, whieh-was then the seat of | 
the wool, leather, and lead trades, and one of the most | 
populous cities of England. The low land lying on | 
each side of the Witham were at this time submerged | 
in times of flood and during the winter season, and | 
after many futile petitions had been presented to suc- 

cessive parliaments, a commission was instituted in | 
Henry the Seventh’s reign, and the sum of 11,0007. was 
devoted to the erection of a sluice in Boston, at the | 
mouth of the Witham. The failure of this work, to 

seour the river and check the overflow, caused the 
gradual decay of trade at Boston and Lincoln, and 
the suppression of religious houses by Heury VILI. 
increased the neglect to the drainage of the 
fens, which, for another hundred years, were 
only partially and fitfully cultivated. In the reign of 
Charles the First, a Court of Sewers and a Committee 
of Investigation were held at Boston, to deliberate | 
upon the best means to be adopted for the reclama- 

tion of the fens, and a tax of 10s. per acre was levied 

upon all land reclaimed, to defray the cost of repairs 

of banks and outfails. This tax remaining unpaid, 

the fens were handed over to private contractors, who, 

undertaking the reclamations, received in return an 

area of 16,300 acres. Fifty thousand pounds were ex- 

pended in these works, which were partially successful, 

and the contractors held for many years an uncertain 

tenure of their property, assailed coustantly by the prior 

retainers of the land, who at first by foree of arms 

despoiled their property, laid waste the land, and, 

breaking the newly made sluices, let in the sea upon 

the standing crops; and afterwards, by petition to 

the House of Commons, ultimately ousted the con- 

tractors from their holdings, on the sustained plea that 

they had not fulfilled their undertakings, and that the 

grant of land had been an excessive and dispropor- 

tionate recompense. 

Such, with some variations, is the story of the 
Lincolnsbire fen reclamation of the 17th century, and 
for another hundred years but little was done towards 
the maintenance of the banks and drains already in 
existence; numerous breaches existed in the earth- 
works through neglect, through which the water 
flowed to and fro, the territory was drowned, the river 
navigation Jost, while the fens were tenanted by an 
amphibious, half savage people, fit inhabitants of 
the no man’s land wherein they lived. In 1761 an 
Act was passed for the reclamation of the Witham 
districts, and for the restoration of the river. A grant 
of 6800/. was expended in deepening the bed and 
building new locks, drainage cuts were made, the prin- 
ciple being 80 ft. wide at the top and 50 ft. at the 
bottom, with an average depth of 9ft. 6in., and 
terminating at Boston, where the “ grand sluice ” was 
erected, with a clear water-way of 50ft., and four 
pairs of flood gates to shut out the sea, and doors on 
the inner side to retain the land water when necessary. 
A sum of 53,630/. was laid out upon these works. 

In 1811, Mr. Rennie recommended the improve- 
ment and extension of these works, and under an Act 
passed to this end, the promoters were authorised to 
raise the sum of 180,000/. In 1865, the Royal assent 
was obtained for a measure to which Mr. Hawkshaw 
was the engineer, for deepening and scouring out the 
Witham, the main cuts, and their various tributaries, 
and to strengthen the enclosing banks; the outlay to 


| above title. 
| ingly well, and appears to be ably edited. 


h in EncuveeRine nearly two (vide 

tof sak i.). In the main t mis Ab ga ty 
first edition ; but we notice that several additions 
have been made. i ipti 
is added of a drawing 
holding wood blocks while drawings are being made on 
them ; and a new form of copying table consisting of a 
sheet of glass, on which the drawing to be copied is 
placed, a mirror being arranged below the glass so as 
to throw the light up through the: drawing. A 
description is also added of Amsler’s planimeter, an 
instrument that deserves to be more generally known, 
and of a form of set square used on the Continent for 
drawing section lines. This set square is provided 
with an arrangement such that by pressing a lever 
with the finger the square is shifted a certain distance. 
Altogether, Mr. Stanley’s book contains much infor- 
mation that will render it useful to young draughts- 
men. 





Annales Industrielles, 
CHAVANNES ET Cik; 
le Peletier. 

We have received the first three numbers of a new 

French bi-monthly engineering journal bearing the 

So far this publication promises execed- 

It is, more- 

over, got up in very good style, each number being 

illustrated by carefully executed lithographic plates 

m addition to minor woodcuts interspersed in the 

text. The plates are of large size, and represent both 

civil and mechanical engineering subjects. 


liées par Fuepvneav, H. we 
Cassaenns, Directeur. Paris, Rue 


THE OXY-HYDROGEN LIGHT. 

Tue oxy-hydrogen light is just now attracting some 
attention in Paris, where it has lately been applied with 
great success, by MM. Tessie du Motay and Maréchal, of 
Metz, to the illumination of the court of (ne Tuileries. 
This court is, as many of our readers are, no doubt, aware, 
a rectangle of very considerable length in proportion to 
its width, yet, notwithstanding the lights are placed at the 
ends of the court only, the central portions have been 
found to be fully iuminated. To distribute the light 
fairly over the whole area, the following arrangement has 
been adopted: Each of the standards at the end of the 
court carries three lights, the lowest of these being provided 
with a reflector, which simply directs its rays towards the 
ground. The two other lights, on the other hand, are each 
fitted with a Jens, these henses directing the rays of the two 
lights parallel to the longer sides of the court, but at dif- 
ferent angles to the horizon. The arrangement is, in fact, 
such that the rays of the uppermost light illuminate the 
eentral portions of the court; the rays of the middle light 
fall upon the tract between the central portion and the end, 
whilst the lowermost light illuminates the ground in its 
immediate neighbourhood. It will thus be seen that the 
three lights on each standard light up a strip of ground 
extending from one end to the centre of the length of the 
court, and by placing the standards sufficiently close to- 
gether the whole area is perfectly illuminated. 

As is well known, the oxy-hydrogen light has hitherto 
generally been produced by subjecting a bail or cylinder of 
lime or magnesia to the intense heat of the hydrogen flame; 
but both these substances, and the former especially, are 
rapidly worn or burnt away under the action of the oxy- 
hydrogen jet; and when the light was required to be 
maintained in constant action for long periods this wear 
became a source of trouble. To remedy this inconvenience 
MM. Tessie du Motay and Maréchal are now employing 
eylinders of zirconia in place of lime or magnesia. They 
state that of all the known terreous oxides zirconia is the 
only one which remains unaltered when submitted to the 
oxy-hydrogen flame, and as it is moreover readily agglome- 
rated by compression into any required form, it appears to 
be a substance admirably adapted for the above purpose. 

According to M. Tessie du Motay’s process zircouia, or 
the oxide of zirconium, is obtained from its native ores by 
transforming the silicate of zirconium into a dcuble 
chloride of zirconium and silicium ‘by the action of 
chlorine im the presence of coal or charcoal, The chloride 
of siliciam, being more volatile than the chloride of 
zirconium, may be separated from the latter by the action of 
heat, and the chloride of zirconium remaining may be con- 





be recovered by additional taxes levied on the land. 


verted into a state of oxide by any of the ordinary chemical 
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methods. The circonia thas obtained is first calcined, next 
moistened, and then submitted in moulds to the action of a 
press, The zirconia may be thas moulded alone, or it may 
he mixed with agglutinating substances, such as borax, 
magnesia, or the chlorides of zi i or magnesi 
The sticks or cylinders manufactured in this way are pre- 
pared or tenrpered by heating them to a high temperature 
before they @fe exposed to the oxy-hydrogen flame. 

At Paris, MM. Tessie du Motay and Maréchal are em- 
ploying the carburetted hydrogen taken from the ordi- 
nary gas mains, in combination with oxygen manufac 
tured at the works at Pentin, and which is brought 
to the place where it is used in a conveyance constructed 
for the purpose, We do not at present know by what 
process the oxygen is manufactured, but it must be an 
economical one if the light is to prove a commercial success. 
It in, in fact, the cost of producing the requisite supply of 
oxygen which has to a very great extent prevented the 
oxy-hydrogen light from being applied in cases where it 
would otherwise have been desirable to employ it. Those 
who have seen the light at the court of the Tuileries speak 
very highly of it, and state that it is perfectly white, and 
that it is maintained steadily. MM. Tessie du Motay and 
Maréchal, indeed, appear to have demonstrated that the 
oxy-hydrogen light is well adapted for illuminating large 
areas, and we trust that they may be also able to prove 
that it may be applied commercially at such a rate as may 





warrant its achoprts ’ 


RESPECTABLE SWINDLERS. 

” 8. G. O.,” the well-known correspondent of the Times, in 
an admirable letter recently addressed by him to that jour- 
nal, speaks as follows of the promoters of bubble companies 
and their coafréeres 

It does not follow that pauperiem must beget crime, for 
we all know very well that although there is a poor sort of 
crime—crime of a nature most common in the poor—there ix 
also crime quite as bad, equally defiant of Divine and human 
law, very common among those who do not come on “ the 
Burglary, with or without violence ; 


rates,” but pay them 


watch poaching, with or without garotting aid; picking | 


pockets, and such like crimes, are, I must admit, those of the 
class which is the class most burdensome to ratepayers. 
Forging bills, promoting sham companies, gathering in 
thousands or millions of pounds, as it may be, by the crafty 
use of great names and false prospectuses ; working out the 
ruin of investers of all classes of the community by wholesale 
fraud—these are the crimes of anything but a pauper class. 
Men do such things to whom chairmen of Boards of 
(iuardians take off their hats. The public feeling, however, 
is far more in advance as to the hatefulness of pauper crime 
than it is as to rich men's crime. It is casy to understand 
why this is the case. Ruin is certainly a sad affliction, but 
then it has many degrees, and hardly admits of any strict 
definition 1 r 

‘The vietim of a banking or company swindle may hav« 
to sell his inheritance in land, give up his hunters, reduce 


his wife to a pony carriage, have to send his eldest son to 


Mariborough instead of kton, to go into the Church, not the | 
| — shown by the action of the spiral spring; but the 


CGiuardes 
her groceries, narrow her charities, yet a cheaper maid, and 
even part with her dog; or, again, being a man or woman 
who has invested the result of a life of toil in what seemed to 
promise a few yoars of quiet ease, it may come to pass that 
the post and the Gazette tell of ail capital gone, anc the cer- 
tainty with this of ‘ call’ after ‘call’ on shares so much worse 
than waste paper, that it is not with them all saved lost, but 
demaands to come when no power to earn remains. Admit 
ting that men, be their rank what it may, who do thes 
things injure their thousands where the ordinary Sikes may 
have sent some twenty home watchless, ten with some 
damage to head and throat, we do—i.¢., 
mass and the individuals who compose it take ruin with 
equanmmity; we are quile « ntent to see the 
swindler of one year in full swing, 
at his old work perhaps the very next year. The real 
truth, I fear, is Cobbett was right; there is just enough of 
the rogue in all human beings to make them more or less 
lenient te any roguery which don't kill, cut, or bruise. Asa 
nation we are singularly forgiving in the matter of any 


wonderful 
highly respectable 


villany which hae anything ot a commercial complexion ; we | pipe has been tested to the full pressure. When pipes are 
the villany which takes our} not coated, the same result can be effected by obliging a 
| little red paint to be put on the gaskin, which leaves a 


takes it by force of fist rather than by the seduction of false | stamped impression on the pipe. 


are very irritable against 
property without pretence of any bargaining in, the matter— 


or, being an aged spinster, she may have to limit | 








| 


| arm of the lever, D, comes against the side of the case, and the 


i 


the public in the | 


| 


print. I comfess myself to be far behind the age in this | 


matter; I 


own to feeling that more real disgrace at this | differential ratchet wheels, one of which has twenty and the 
time attaches to the nation in the matter of those who plan | other twenty-one teeth, im consequence of which at each 
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REGISTERING APPARATUS FOR USE IN TESTING PIPES, 





THe machine, of which we annex illustrations, is one which 
has been designed by Mr. Henry J. King, of Glasgow, to be 
employed in pipe testiag for registering the number of pipes 
tested, and the pressure applied to each pipe. manner 
of proving a pipe is now so well known that it will be un- 
necessary to describe it, but it may be mentioned, that the 
machines to which the tell-tales are attached are so constructed 
that a pressure equal to a head of about 2 ft. of water is con- 
stantly maintained on the pipe after it is proved, till the 
machine is slacked back, ak the water allowed to escape 
through the end of the pipe. This pressure is maintained by 
the pump, which is worked by the engine constantly send- 
ing a supply of water which flows away through a stand pipe 
2 ft. in height, and it is this feature in the arrangement which 
has been taken advantage of in the design of the tell-tale, 
which may be described as follows : 

As soon as any slight pressure of water passes into 
the cylinder, A, the valve B rises, coming against the conical 
seat and assuming the position shown in the drawing. But 
the piston, C, which works through this valve will «remain 
stationary till the full pressure to which the pipe is to be 
tested is reached ; it then rises, overcoming the resistance of 
the sprial spring (which can be adjusted to suit any 
— turns the ratchet wheels round, and registers a pipe. 

f we now suppose the pressure to be taken off by opening 
the cock, the piston C will be forced down again to the 





atter, it will be noticed, loses all further influence when one 


movement of this lever is thus only about two-thirds the 
length of one of the teeth, and will not be sufficient in itself 
to turn the wheel round again should the pressure be again 
applied. To do this the pawl, E, would have to fall below 
the tooth; and thus another pipe cannot be indicated till 
the valve, B, falls. But this will not occur while the head 
of 2 ft. of water is on it, on account of its large area; and as 
this is constantly maintained till the machine is slacked back, 
and the water allowed to escape, another pipe cannot be re- 
gistered before this is done. The tell-tale in itself does not con- 
stitute an entire check ; but as screwing up the head of the ma- 
chine, and making the joint involves nearly the whole labour in 
proving @ pipe, there is in reality no inducement for the men 
to prove one pipe over again, allowing the others to pass 
through untouched ; and independently of this, if the pipes 
are coated previous to being proved, an impression is left by 
the gaskin on the ends; and this indication, in connexion 
with the tell-tale, always gives absolute security that each 


The method of reading the numbers is by means of the 
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with success schemes to enable them to live in luxury and revolution the former gains a tooth on the latter, and this is 


respectability on the deluded of all classes than in the matter | indieated through the opening, G, in the front wheel. 


of the paupers to the life bred and born who come as burdens 
on the great body of ratepayers. 1 know it would be hope- 
leas to expect to convert the public to this my view; I will 
therefore leave it to meet that severity of criticiam which it 
will be thought to deserve, and ask you now to let me say a 
few words on the subject ot the pauper apd the criminal 
classes——i.¢,, those whom relieving officers and police officers 
accept as such. 


Tur Weise Leow I xave.—Large orders for bars have 
also been received from several Continental ports, but in 
general the orders from the Continent are not as numerous 
os was expected some time since. Railway iron on home 
account is in fair demand. Prices have not changed, but 
there is a considerable degree of firmnese evinced by holders, 
and makers have refused one or two contracts for late 
delivery at present prices, believing that an advance in prices 
will take place shortly. Pig iron commands a fair sale at 
former quotations. New charcoal bar works are about to be 
commenced at Pontnewydd 











The | 
back wheel, as shown in Fig. 3, also carries a small pinion, | 
which is turned a tooth at a time by a stud on the front one, | 
when a cycle of the two large wheels is completed, enabling a | 
register of 4200 pipes to be taken previous to the machine | 
being reset. The tell-tale is enclosed in a wooden box, kept | 
under lock and key, and connected with the feed pipe of the | 
proving machine. The tell-tale arrangement has been suc- ' 
cessfully applied by Messrs. D. Y. Stewart and Co., the well- | 
known cast-iron pipe manufacturers of St. Rollox, near Glas- 
gow, to the testing machines used by them. 


Tae Wersn Ratt Mayvracture.— The despatch of 
rails for New York, Taganrog, San Francisco, and Peru 
goes merrily on. The rail mills are fully employed, 
and excellent orders have lately been received from New 
York, which occasions considerable activity at the leading 
establishments. Rails are also in course of shipment to New 
Orleans, Philadelphia, St. Johu’s, N.B., yston, Porto 


Caballos, Norfolk (Virginia), Vera Cruz, Constantinople, 
Leghorn, Alicante, Valparaiso, and various other ports. 
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EXPERIMENTS AT SHOEBURYNESS. 

Besipes the comparative trials at Shoeburyness, last 
week, of the Warrior and Chalmers shields, experiments 
were conducted with a target formed of three spare 5 in. 
plates, separated from each other by a thickness of 6 in. of 
composition made of asphalte mixed with iron filings. The 
lates were fastened together with some bolts designed by 
Eicstenens English, with a view to counteract the side 
strain, so fatal to armour-plate connexions, which result 
from the impact of heavy shot. These bolts have a 
hemispherical nut and head, which fit into a cup formed in 
the plate to receive it. A certain amount of side play is thus 
allowed to the bolt. One round from the 12 in. 600 pounder 
gun was fired at the target, with a charge of 65Ib. of powder, 
and from a distance of 20 yards. The result of this dis- 
charge was to bend the front plate in the centre to a depth 
of 3} in., the shot burying itself to its full depth, and crack- 
ing the plate to the bottom. So far the experiment proved 
the bolts behaved well, but the “iron concrete” filling 
will hardly be considered as a suitable backing, although it 
would doubtless be far more reliable than the ordinary con- 
crete backing tried last summer at Shoeburyness, especially 
if, as an intelligent writer in the Pall Mali Gazette asserts, 
common concrete takes some years to set (') 

Six rounds of Palliser shot were fired from the gun 
mounted on the Moncrieff carriage, the first round with 
i4lb. charge, the remainder with 22 !b. charges. The gun 
was laid at a target about 850 yards distant, the first three 
rounds by means of the ordinary gun sights, the last three 
rounds by means of Captain Moncrieff’s reflecting sights. 
The practice was very good, and the carriage, elevator, and 
platform worked well. 

The following are the particu] urs of the carriage 


Tons ewt. qrs. 


Carriage and elevator holding the ballast ... 14 15 0 
Grun : ove ove eee eee 610 3 
Platform ... eae des ed ove sq? FOU: « GS 

Total weight on we «- 2% 13 2 


The platform works on a 4 in. diameter centre pivot, racers 
7 ft. radius, with an additional set of tooth racers for tra- 
versing. Length of platform over front steps, 16ft. 5imn.; 
width of platiorm, including step, 9ft.; height of axis of 
gun —in loading position, 7 ft. 6in.; in firing position, 
1) ft. 3 in. 


Tae Merroroutan Water Suprry.—In Dr. Letheby’s 
twentieth annual report on the sanitary condition of the City, 
which has just been published, it is stated that the average 
daily cunply of water in London by the several companies 
ranged in 1867 from 92 million gallons to 108 millions, the 
mean daily supply for the whole year being 98,000,600 
gallons, whereas in 1868 it ranged from 92 millions to 113, 
the average for the year being nearly 100 million gallons a 
day. In both cases the supply wasas nearly as possible at 
the rate of 32 gallons a head, rather more than half of which 
was supplied by the Thames, and the rest by the river Lea and 
from springs and wells in the chalk. The quality of the 
water had been the subject of chemical analysis in the 
laboratory of the London Hospital. and the results had been 
furnished to the public month by month through the Associa- 
tion of Medical Officers of Health. The relative amount of 
solid matter in the water derived from the Thames had been 
from 18.03 grains to 20.54, that in the Lea from 18.38 to 
19.34, and that from the chalk well about 27.5 grains. The 
hardness of the Thames water had been about 13.3 degrees 
before boiling, and 3.5 degrees after; that of the Lea about 
13 de and 3, and that of the chalk well, 18 degrees and 
6.5. With rare exceptions the water had always been bright 
and nearly colourless when drawn from the mains of the 
companies, and the proportions of ammonia in it had never 
exceeded one part by weight in 23.000,000 parts of water, 
while the nitrogen, as nitrates and nitrites, had ranged from 
0.064 of a grain per gallon to 0.353. 
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DETAILS OF LOCOMOTIVE 


“REUBEN WELLS.” 


(For Description, see Page 106.) 
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It not unfrequently happens that an occasion arises for | 
laying a gas or water main across a river or creek ; and | 
inder such circumstances it is generally a necessity th 
various lengths of which the main is censtructed shou 
so jointed together that the whole possesses ) i 
of flexibility, and is able to adapt itself to the irregularities | pipes, A', will 
of the bottom on which it is laide We now illustrate a form | pipes sink and 
ly intended for use under such circum- 
ren desi , and recently patented in 
this country, by Mr. John F. Ward, of Jersey City, and Mr. 
Alfred W. Craven, of New York ; the latter gentleman being 




















the engi 
this joint will be readily understood by reference to the en- 
gravings, in which Fig. 1 represents a section of the joints as 
to pipes of large diameter, and Fig. 2, a line of pipes 
| thus connected, as they might be laid across a river or creek. 
In Fig. 1, A and A! are the ends of two pipes connected 
by the joint we are describing, the end of the pipe, A, con- 
sisting of a socket, a, the inside of which forms part of a 
sphere designated by the dotted circle, of which the point, z, 
is the centre. The end of the pipe, A', is straight and plain, 
with the exception of the bands or collars, ii, the = 
which will be rendered apparent hereafter. The spherical 


interior of the socket, a, is so much larger than the end of 


the pipe, A‘, that an annular space intervenes between the 
two, and into this space a mass, B, of lead or other suitable 
material is poured in a molten state, in a manner similar to 
that practised in forming ordinary lead joints for pipes. The 
8 ical interior of the socket, a, is of such an extent, and 
the end of the pipe, A‘, penetrates the socket to such a 
limited distance, that there is a space of proper dimensions 
between the end, b, of the pipe, A‘, and the termination, ¢, 
of the socket for a purpose which we shall explain presently. 
In laying the pipes across the bed of a river or creek 
are connected together, one joint at a time, on a suitab 
vessel or float by the introduction of molten lead, as already 
explained ; and, the joint thus connected, the vessel is moved 
towards the opposite shore so far as to bring the next socket 
| in a convenient position to connect to the next pipe. As the 
process is continued the pipes are paid out like a chain, and 
are allowed to sink to the of river, as shown in Fig. 
2. As the lead packing is securely confined to the end of 
pipes, A', by the bands or collars, ii, and as the lead fits ac- 
eurately to the spherical interior of the socket, a, a ball and 
socket joint is formed, and the lead carried on the end of the 
move with the latter in the sockets as the 


river. In pipes 
way impair the 


Sedpie dienansions end gevater the lead 
Ecleniabe tuecl ak Ge padleg boucl. 


rof the Croton Aqueduct. The construction of 


of 





per cent. as compared with the iron that is utilised. 

“The thought to give a more practical use to the many 
thousands of tons of cinders that are drawn from the puddling 
and heating furnaces, and which are by most of the rolling 
mills thrown away as useless, or, in the best case, used up 
as admixture to iron ores in blast furnaces, in order to 
increase the quantity (but certainly not to improve the 
quality) of the iron, has occupied attention for some years 
past. . A. L. Fleury made numerous experiments on a 
practical working scale. Chemical analysis showed that 
these cinders contain invariably from 26 to 50 per cent. of 
metallic iron, combined and mixed with sulphur, silica, lime, 
i i i a very peculiar 
ing the most ingenious devices of the 

. Fleury states that at Troy, 
York, near the Troy and Albany Iron Works, are 
many thousand tons of these ing cinders spread over 
the streets, every hundred _ of which contain from 30 to 
36 pounds of good iron. many unsuccessful attempts, 
he su in extracting good cast, as well as w ht 
iron, and was even so fortunate as to produce from this 
refuse material a good quantity of cast steel. Two great 
difficulties had to be overcome ; first, the oxides and metallic 
iron are in these cinders combined with silica and other 
substances in such a peculiar way, that, by —— the 
same in the puddling, cupola, or other furnaces, very little 
of the mnetaliie iron can be extracted, the combination with- 
stands even the high heat in a steel crucible, no sufficient per- 
centage of iron can be extracted to make it pay second, it 
was found that by re-working the cinders with lime alone, 
or with lime mixed with charcoal and clay, the product was 
invariably red-short, and many times red cold -short 
(brittle at a bright red heat, as well as when hammored 
cold). The sulphur ined still bined with the iron, 
equally so the silica and ph the three devils or 
evil spirits of iron. All attempts to extract good neutral 
iron from the ling cinders by dry admixture of lime 
were uns' 1: there was no other way open but to 
destroy or loose the tenacious chemical combination of these 
substances before they where placed into the furnace. 
Unslacked burnt lime has the peculiar property to decompose 
silicates during the act of hydration, or slacking, as it is 
commonly called This can be easily demonstrated by 
uring water slowly into an intimate mixture of sand and 
resh burnt lime; the outside of the sand grains will yield to 
the lime’s gelatinous silica, and, when mixed, form with it a 
strong chemical combination, silicate 6f lime—the base of a 
ood mortar. Taking advantage of this chemical fact, Mr. 
arden mixed a proper percentage of powdered burnt lime 
with the fine ground cinder, and after wetting the whole 
with water, exposed the mixture to the drying influence of 
the atmosphere. The dry compound was then heated in 
common puddling furnace, treated like pig iron. He 
obtained 60 per cent. of wrought iron, which, however, 
retained still some traces of sul , leaving the iron some- 
what red-short. To extract these last traces of sulphur he 
dissolved in the water, which he = for by age e lime, 
a small percen of a chlorine salt, an 8 expectations 
were iy realised. The p is also icable to 
the working of silicious ores, and can be 
puddling, cupola, or blast furnace ; it can a 
advan in Bessemer’s, Nystrom's, Swett’s, 
similar . The preparati 
salt, &c., does not exceed two dollars per ton, and the result 
ig, if properly worked, invariably a good quality of iron.” 














1870, a that manufac- 
turers would give to their men facilities for ing exhibi- 
tors by loans of materials, tools, or for the manu- 


was —“ That, having heard statement of the 
Hon. Auberon Herbert, this 

solicited to in the International Exhibi- 
tion, to be held in London in , and that a public meeting 
be called to lay the subject before the town, and that s pro- 
visional committee be appointed to make the necessary 
arrangements.” 
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methods. The zirconia thus obtained is first calcined, next 
moistened, and then sabmitted in Ids to the action of a 
press. The zirconia may be thas moulded alone, or it may 
be mixed with agglutinating substances, such as borax, 
magnesia, or the chlorides of zirconium or magnesium. 
The sticks or cylinders manufactared in this way are pre- 
pared or tempited by heating them to a high temperature 
before they are exposed to the oxy-hydrogen flame. 

At Paris, MM. Tessie du Motay and Maréchal are em- 
ploying the carburetted hydrogen taken from the ordi- 
nary gas mains, in combination with oxygen manufac- 
tared at the works at Pantin, and which is brought 
to the place where it is ased in a conveyance constructed 
for the purpose. We do not at present know by what 
process the oxygen is manafactured, but it must be an 
economical one if the light is to prove a commercial success. 
It ia, in fact, the cost of producing the requisite supply of 
oxygen which has to a very great extent prevented the 
oxy-bydrogen light from being applied in cases where it 
would otherwise have been desirable to employ it. Those 
who have seen the light at the court of the Tuileries speak 
very highly of it, and state that it is perfectly white, and 
that it is maintained steadily. MM. Tessie du Motay and 
Maréchal, indeed, appear to have demonstrated that the 
oxy-hydrogen light is well adapted for illuminating large | 
areas, and we trust that they may be also able to prove | 
that it may be applied commercially at such a rate as may ‘ 
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warrant its adoption 


| 
RESPECTABLE SWINDLERS. 

5. (1. O.,” the well-known correspondent of the Times, in 

an admirable letter recently addressed by him to that jour- | 
nal, speaks as follows of the promoters of bubble companies | 
and their confreres Tue machine, of which we annex illustrations, is one which 
lt does not follow that pauperism must beget crume, for | has been designed by Mr. Henry J. King, of Glasgow, to be 

we all know very well that although there is a poor sort of | employed in pipe testing for registering the number of pipes 
crime-——erune of a nature most common in the poor—there is tested, and the pressure applied to each pipe. The manner 
also crime quite as bad, equally defiant of Divine and human | of proving a pipe is now so well known that it will be un- 
law, very common among those who do not come on “ the | necessary to describe it, but it may be mentioned, that the 
rates,” but pay them. Burglary, with or without violence ; | machines to which the tell-tales are attached are so constructed 
watch poaching, with or without garotting aid; picking | that a pressure equal to a head of about 2 ft. of water is con- 
pockets, and such like crimes, are, I must admit, those of the | stantly maintained on the pipe after it is proved, till the 
class which is the class most burdensome to ratepayers. | machine is slacked back, nt § the water allowed to escape 
Forging bills, promoting sham companies, gathering in through the end of the pipe. This pressure is maintained by 

| 





thousands or millions of pounds, as it may be, by the crafty | the pump, which is worked by the engine constantly send- 
use of great names and false prospectuses ; working out the | ing supply of water which flows away through a stand pipe 
ruin of investers of all classes of the community by wholesale | 2 ft. in height, and it is this feature in the arrangement which 
fraud—these are the crimes of anything but a pauper class. | has been taken advantage of in the design of the tell-tale, 
Men do such things to whom chairmen of Boards of | which may be described as follows : 
Guardians take off their hats. The public feeling, however As soon as any slight pressure of water passes into 
is far more in advance as to the batefulness of pauper crime | the cylinder, A, the valve B rises, coming against the conical 
than it is as to rich men’s crime. It is easy to understand | seat and assuming the position shown in the drawing. But 
why this is the ease. Ruin is certainly a sad affliction, but | the piston, C, which works through this valve will remain 
then it has many degrees, and hardly admits of any strict | stationary till the full pressure to which the pipe is to be 
definition tested is reached ; it then rises, overcoming the resistance of 
The victim of a banking or company swindle may have| the sprial spring (which can be adjusted to suit any 
to sell his inheritance im land, give up his hunters, reduce yressure), turns the ratchet wheels round, and registers a pipe. 
his wife to a pony carriage, have to send his eldest son to| If we now suppose the pressure to be taken off by opening 
M ariborough instead of kteon. to go into the Church, not the | the cock, the piston C will be forced down again to the 
Guards; or, being an aged spinster, she may have to limit | position chown te the action of the spiral spring; but the 
her groceries, narrow her charities, get a cheaper maid, and | Laster. it will be noticed, loses all further influence when one 
even part with her dog; or, again, being a man or woman | arm of the lever, D, comes against the side of the ease, and the 
who has invested the result of a life of toil in what seemed to 


| movement of this lever is thus only about two-thirds the 
promise a few years of quiet ease, it may come to re that | length of one of the teeth, and will not be sufficient in itself 
the post and the Gazette tell of all capital gone, anc the cer | to turn the wheel round again should the pressure be again 
tainty with this of ‘ call’ after ‘ call’ on shares so much worse applied. To do this the pawl, E, would have to fall below 
than waste paper, that it is not with them all saved lost, but the tooth; and thus another pipe cannot be indicated till 
demands to come when no power to earn remains. Admit | the valve, B, falls. But this will not oceur while the head 
ting that men, be their rank what it may, who do these | of 2 ft. of water is on it, on account of its large area; and as 
things injure their thousands where the ordinary Sikes may | this is constantly maintained till the machine is slacked back, 
have sent some twenty home watchless, ten with some | and the water allowed to escape, another pipe cannot be re- 
damage to head and throat, we do—i.c., the public in the | gistered before this isdone. The tell-tale in itself does not con- 
mass and the individuals who compose it—take ruin with | stitute an entire check ; but as screwing up the head of the ma- 
wonderful equanimity; we are quite content to see the | chine, and making the joint involves nearly the whole labour in 
highly respectable swindler of one year in full swing, proving a pipe, there is in reality no inducement for the men 
at his old work, perhaps the very next year. The real | to prove one pipe over again, allowing the others to pass 
truth, I fear, is Cobbett was right; there is just enough of | through untouched ; and imdependently of this, if the pipes 
the rogue in all human beings to make them more or less | are coated previous to being proved, an impression is left by 
lenient to any roguery which don’t kill, cut, or bruise. Asa/ the gaskin on the ends; and this indication, in connexion 
nation we are mogularly forgiving in the matter of any | with the tell-tale, always gives absolute security that each 
villany which has anything of a commercial complexion ; we | pipe has been tested to the full pressure. When pipes are 
are very irritable against the villany which takes our} not coated, the same result can be effected by obliging a 
property without pretence of any bargaining in, the matter— little red paint to be put on the gaskin, which leaves a 
takes it by force of fist rather than by the seduction of false | stamped impression on the pipe. 
print. I confess myself to be far behind the age mm this The method of reading the numbers is by means of the 
matter; I own to ‘feeling that more real disgrace at this | differential ratchet wheels, one of which has twenty and the 
time attaches to the nation in the matter of those who plan | other twenty-one teeth, in consequence of which at each 
with success schemes to enable them to live in luxury and | revolution the former gains a tooth on the latter, and this is 
respectability on the deluded of all classes than in the matter | indicated through the opening, G, in the front wheel. The 
of the paupers to the life bred and born who come as burdens | back wheel, as shown in Fig. 3, also carries a small pinion, 
on the great body of ratepayers. I know it would be hope- which is turned a tooth at a time iy a stud on the front one, 
eas to expect to convert the public to this my view; I will when a eycle of the two large wheels is completed, enabling a 
therefore leave it to meet that severity of criticiem which it | tegister of 4200 pipes to be taken previous to the machine 
will be thought to deserve, and ask you now to let me say a| being reset. The tell-tale is enclosed in a wooden box, kept 
few words on the subject of the pauper and the criminal under lock and key, and connected with the feed pipe of the 
classes—-i.c,, those whom relieving officers and police officers | proving machine. The tell-tale arrangement has been suc- 
cessfully applied by Messrs. D. Y. Stewart and Co., the well- 
=— ———— known cast-iron pipe manufacturers of St. Rollox, near Glas- 
Tar Weisu lxon lnave.—Large orders for bars have | gow, to the testing machines used by them. 
* 


accept as such. 





been received from several Continental ports, but ip = —— 
eneral the orders from the Continent are not as numerous; Tas Weise Ratt Mancracrure. — The despatch of 
as was expected some time since. Railway iron on home| rails for New York, Taganrog, San Francisco, and Peru 
account is im fair demand. Prices have not changed, but| goes merrily on. The rail mills are fully employed, 
there is a considerable degree of firmness evinced by holders, | and excellent orders have lately been received from New 
and makers have refased one or two contracts for late | York, which occasions considerable activity at the leading 
delivery at present prices, believing that an advance in prices | establishments. ails are also in course of shipment to New 
will take place shortly. Pig iron commands a fair sale at| Orleans, Philadelphia, St. John’s, N.B., Boston, Porto 
former quotations. New charcoal bar works are about to be | Caballos, Norfolk (Virginia), Vera Cruz, Constantinople, 
commenced at Pontnewydd Leghorn, Alicante, Valparaiso, and various other ports. 
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| Bestpes the comparative trials at Shoeburyness, last 
week, of the Warrior and Chalmers shields, experiments 
were conducted with a target formed of three spare 5 in. 
plates, separated from each other by a thickness of 6 in. of 
composition made of asphalte mixed with iron filings. The 
lates were fastened together with some bolts designed by 
Eluteoann English, with a view to counteract the side 
strain, so fatal to armour-plate connexions, which result 
from the impact of heavy shot. These bolts have a 
hemispherical nut and head, which fit into a cup formed in 
the plate to receive it. A certain amount of side play is thus 
allowed to the bolt. One round from the 12 in. 600 pounder 
gun was fired at the target, with a charge of 651b. of powder, 
and from a distance of 20 yards. The result of this dis- 
charge was to bend the front plate in the centre to a depth 
of 3jin., the shot burying itself to its full depth, and crack- 
ing the plate to the bottom. So far the experiment proved 
the bolts behaved well, but the “iron concrete” filling 
will hardly be considered as a suitable backing, although it 
would doubtless be far more reliable than the ordinary con- 
crete backing tried last summer at Shoeburyness, especially 
if,as an intelligent writer in the Pall Mali Gazette asserts, 
common concrete takes some years to set (°) 

Six rounds of Palliser shot were fired from the gun 
mounted on the Moncrieff carriage, the first round with 
14\b. charge, the remainder with 221!b. charges. The gun 
was laid at a target about 850 yards distant, the first three 
rounds by means of the ordinary gun sights, the last three 
rounds by means of Captain Moncrieff's reflecting sights. 
The practice was very good, and the carriage, elevator, and 
platform worked well. 

The following are the particulars of the carriage 


Tons ewt. qrs. 


Carriage and elevator holding the ballast ... 14 16 0 
Gun es one ove one ose sen 6 WwW 3 
Platform ... soe die _ one ow OCR S 

Total weight ots om -- 26 12 2 


The platform works on a 4 in. diameter centre pivot, racers 
7 ft. radius, with an additional set of tooth racers for tra- 
versing. Length of platform over front steps, 16 ft. 5in.; 
width of platform, including step, 9ft.; height of axis of 
gun—in loading position, 7 ft. 6in.; in firing position, 
11 ft. 3 in. 


Tae Merropourtan Water Scrriy.—In Dr. Letheby’s 
twentieth annual report on the sanitary condition of the City, 
which has just been published, it is stated that the average 
daily ounely of water in London by the several companies 
ranged in 1867 from 92 million gallons to 108 millions, the 
mean daily supply for the whole year being 98,000,600 
gallons, whereas in 1868 it ranged from 92 millions to 113, 
the average for the year being nearly 100 million gallons a 
day. In both cases the supply was as nearly as possible at 
the rate of 32 gallons a head, rather more than half of which 
was supplied by the Thames, and the rest by the river Lea and 
from springs and wells in the chalk. The quality of the 
water had been the subject of chemical analysis in the 
laboratory of the London Hospital, and the results had been 
' furnished to the public month by month through the Associa- 
tion of Medical Officers of Health. The relative amount of 
solid matter in the water derived from the Thames had been 
from 18.03 grains to 20.54, that in the Lea from 18.38 to 
19.34, and that from the chalk well about 27.5 grains. The 
hardness of the Thames water had been about 13.3 degrees 
before boiling, and 3.5 degrees after; that of the Lea about 
13 degrees and 3, and that of the chalk well, 18 degrees and 
6.5. With rare exceptions the water had always been bright 
and nearly colourless when drawn from the mains of the 
companies, and the proportions of ammonia in it had never 
exceeded one part by weight in 23.000,000 parts of water, 
while the nitrogen, as nitrates and nitrites, had ranged from 
| 0.054 of a grain per gallon to 0.353. 
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It not unfrequently happens that an occasion arises for 
laying a gas or water main across a river or creek; and 
under such circumstances it is generally a necessity that the 
various lengths of which the main is constructed should be 


so jointed together that the whole a certain amount 
of flexibility, and is able to adapt itself to the irregularities 
of the bottom on which it is laide We now illustrate a form 
of pipe joint, specially intended for use under such cireum- 
stances, which has been deai . and recently patented in 
this country, by Mr. John F. Ward, of Jersey City, and Mr. 
Alfred W. Craven, of New York ; the latter gentleman being 


the engineer of the Croton Aqueduct. The construction of 
this jomt will be — understood by reference to the en- 
| gravings, in which Fig. 1 represents a section of the joints as 
| applied to pipes of large diameter, and Fig. 2, a line of pipes 
us connected, as they might be laid across a river or creek. 
In Fig. 1, A and A’ are the ends of two pipes connected 
by the joint we are describing, the end of the pipe, A, con- 
sisting of a socket, a, the inside of which forms part of a 
sphere designated by the dotted circle, of which the point, z, 
is the centre. The end of the pipe, A’, is straight and plain, 
with the exception of the bands or collars, ii, the object of 
which will be rendered apparent hereafter. The spherical 
interior of the socket, a, is so much larger than the end of 
the pipe, A‘, that an annular space intervenes between the 
two, and into this space a mass, B, of lead or other suitable 
material is poured in a molten state, in a manner similar to 
that practised in forming ordinary lead joints for pipes. The 
spherical interior of the socket, a, is of such an extent, and 
the end of the Pipe, A’, penetrates the socket to such a 
limited distance, that there is a space of proper dimensions 
between the end, 5, of the pipe, A’, and the termination, ¢, 
of the socket for a purpose which we shall explain presently. 
In laying the pipes across the bed of a river or creek the: 
are connected together, one joint at a time, on a suitab 
| vessel or float by the introduction of molten lead, as already 
explained ; and, the joint thus connected, the vessel is moved 
| towards the opposite shore so far as to bring the next socket 
| in a convenient position to connect to the next pipe. As the 
| process is continued the pipes are out like a chain, and 
| are allowed to sink to the of river, as shown in Fig. 
| 2. As the lead packing is securely confined tothe end of 
| pipes, A', by the bands or collars, ii, and as the lead fits ac- 
| curately to the spherical interior of the socket, a, a ball and 
| socket joint is formed, and the iead carried on the end of the 
pipes, A!, will move wi 
pipes sink and adjust 
river. In pipes = an : 
way impair the efficiency packing, but 
Jarger i greater wei the lead 
| stances be strained and the ing injured. 
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So a 
scale from rollers, squeezers 

to 70 per cent, of iron in globules of various sizes di 

through them. Thaes dade ond ondins oo egach te 02 a 
40 per cent. of the iron turned out. It thus appears that 
the iron wasted in the cinders is no less than from 12 to 28 
per cent. as com 





tity t the 
quality) of the iron, has occupied attention for some years 
i. he. A Fleury made numerous cugeilehante’ om a 


and alumina, forming a brittle compound 
construction, defying the most ingenio 
iron - masters. Mr. Fleury states that at Troy, New 
York, near the Troy and Albany Iron Works, are 
many thousand tons of a cinders spread over 
8 of which contain from 30 to 
36 pounds of good iron. many unsuccessful attempts, 
he succeeded im extracting good cast, as well as t 
iron, and was even so fortunate as to produce from this 
refuse material a good quantity of cast steel. Two great 
difficulties had to be overcome ; first, the oxides and metallic 
iron are in these cinders combined with silica and other 
substances in such a peculiar way, that, by remelting the 
same in the ling, cupola, or other furnaces, very little 
of the metallic iron can be extracted, the combination with- 
stands even the high heat in a steel crucible, no sufficient per- 
centage of iron ean be extracted to make it Pay: second, it 
was found that by re-working the cinders with lime alone, 
or with lime mixed with charcoal and clay, the yew was 
invariably red-short, and many times red and cold-short 
(brittle at a bright red heat, as well as when hammered 
cold). The sulphur ined still bined with the iron, 
equally so the silica and p’ the three devils or 
evil spirits of iron. All attempts to extract good neutral 
fron from 
w 





the puddling cinders by dry admixture of lime 
ere 1: there was no other way n but to 
destroy or loose the tenacious chemical combination of these 
substances before where into the furnace. 
Unslacked burnt lime has the peculiar property to decompose 
silicates during the act of hydration, or slacking, as it is 
called. This can be easily demonstrated by 
suring water slowly into an intimate mixture of sand and 
Fresh burnt lime ; the outside of the sand grains will yield to 
the lime’s gelatinous silica, and, when mixed, form with it a 
strong chemical combination, silicate of lime—the base of a 
mortar. Taking advantage of this chemical fact, Mr. 
‘leury mixed a proper percentage of powdered burnt lime 
with the fine ground cinder, and after wetting the whole 
with water, exposed the mixture to the drying influence of 
the atmosphere. The dry ——— was then heated in a 
eommon ing furnace, treated like pig iron. He 
obtained 60 per cent. of wrought iron, which, however, 
retained stil] some traces of sulphur, leaving the iron some- 
what red-short. To extract these last traces of sulphur he 
dissolved in the water, —_ he “—_ pot ae the lime, 
a small percen' of a chlorine salt, and his expectations 
were Ate lised. The p is also applicable to 
the working of silicious ores, and can be performed in the 
puddling, cupola, or blast furnace ; it can also be worked to 
advan in Bessemer's, Nystrom’s, Swett’s, and other 
similar aces. The preparation of the cinder, cost of lime, 
salt, &c., does not exceed two dollars per ton, and the result 
is, if properly worked, invariably a good quality of iron.” 











1870, as now 
turers would give to their men iti 
tors by loans of materials, tools, or w e 
facture of articles. A discussion follo in which Mr. 
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THE LOCOMOTIVE “KEUBEN WELLS.” 

Ws published, in our last number but one, an account of the 
muthods of washing the incline of 1 in 164 for a distance of a 
mile and a quarter on the Jeffersonville, and In- 
dianapolis Nai ane Madison ; a acseetbenen 
scription we gave a few ——— a engine, 
the™ Rouben Wells,” which was built last year at the shops of 
the railway company at Jeffersonville, for working the traffic 
vver the meline. e now, in accordance with promise 
then made, propose to deseribe thie engine more 24 
The “Reuben Wells” was named after its —— r. 
Leubea Wells, the locomotive superintendent of Jeffer 
sonville, Madison, and Indi Railroad, and ite general 
appearance will be seen from the perspective view which we 
give on page 105. From this view it will be seen that it 
us an outside eylinder engine carried on five pairs of coupled 
wheels, three of these rs being in front of the firebox, and 
two pairs behind ut. The connecting-rods, it will be noticed, 
take hold@f the crank pins of the centre pair of wheels. The 
principal dimensions of the engine are as follows: 





Cylinders : ft. in. 
Diameter on eee ose one on) tae 
Stroke ... ose ove eee 2 0 
Distance hetween centres... eee oo: Of 
Length of ports se eee ose ww BG 
Width of steam ports os os we O of 

; exhaust ,, eco ose wo O88 

Hhoiler 
Diameter of barrel outside largest ring ... 4 8 
Number of tubes eee ooo ese 201 
fhameter a outeide ... ose mn» oe 
Lengta ~ ous ove eee wa B's 
Distance » ‘part from centre to centre 0 2% 


Height of top of firebox easing above barrel 1 2 





Length of firebox, inside... ove ice OG 
Width » at bottom a 8.6 
” ; top one eve 4 2 
Heaght o 9 ose eee ese 5 8 
Thickness of firebox plates (except tubeplate) 0 Oj 
, tubeplates eee eee ove 0 0 
a plates forming other parts of 
bouer eee one ee ore one 0 Ovs 
Heating Surface 
Firebox ove ove «» 116 square feet 
Tubes (external) ... oe 12635 Cs, 9 
Total ese ose o- 1378} ” 
Firegrate area wis éée 15; - - 
Wheels 
nameter oan ose ese on oo: ae 
Distance between centres of Istand 2nd pairs 4 6 
- on Qnd ,, 3rd ,, 4 0 
»” ” ” 3rd ,, 4th 7 6 
» ~~ “Mh, Sh , 5 0 
Total wheel base eee oe ete a 0 
Diameter of journals of let and 2nd axles 0 6 
ro - Srdaxle ... oe, t Ore 
» ” 4th and Sth axles... 0 if 
Length of all axle journals ... . 0 8 


Distance from centre of leading axle to out- 


side leading bufler ose eee maw. o 
Distance from centre of trailing axle to out- 

side trailing buffer ove eve oe 6 
Total length of engine over buffers - 36 0 


Capacity of tanks ete + 1800 gallons 
Weight of engine with tanks and fuel 
bunkers full j 112,000 Ib. = 50 tons 
Mean weight of engine when aseending 
bank ... one 108,000 Ib. = 48.21 tons. 

The dimensions above given will show that even from its 
size alone, the “ Reuben Wons” is well worthy of attention ; 
but in addition to this there are in the constructive details of 
the engine many peculiarities which will cause it to be re- 
garded with special interest by locomotive engineers. The 
gauge of the Jeffersonville, Madison, and Indianapolis Rail- 

way is, we may mention, the ordinary one, 4 ft. 84 in. 
he engine has wrought-iron axles and tyres, and the 
axles boxes are all fitted with double wedges with flanges, so 
that there are perfect means of adjustment. The tyres are 
all 6 in. wide, and those of the leading and trailing wheels 
are set jin. nearer than the regular gauge so as to give a 
certain amount of side play. In addition to this the axle of 
the fourth pair of wheels has jin. lateral play in the axle- 
boxes, apd that of the fifth pair of wheels a lateral play of 
ljia ‘he springs of the Ot. second, and third pairs of 


wheels are connected by compensating beams, and the 
springs of the fourth and fifth pairs of wheels are similarly 
nnected. The hind ends of the two trailing springs are 


also connected by a@ transverse compensating beam which 
extends across the engine. 
\ foot plate, 4 ft. 2 in. wide by 12 ft. long, and made of } in. 
lor plate, extends from the back of the firebox to the trail- 
g end of the frames, being bolted to the latter. To this 
lootpiate the drawbar, which is 4ft. 8in. long, is attached 
ata point 2 ft. Din. behind the eentre of the trailing axle, 
ihe outer end of the drawbar being allowed a lateral play of 
Gin. to porens the hund end of the engine from being thrown 
out of ne. lhe frames are of the “bar” kind, usual in 
\anerican locomotives, and to stiffen the long overhanging 
portions at the trailing end each frame has placed on edge, 
umediately over it, a picee of yin. boiler plate 2 ft. 2in. 
deep and 12 ft. long, these plates extending from the boiler to 
the hind ends of the frame. Two braces or tie rods extend on 
each side of the engine from the top of the firebox down- 
wards towards the hind ends of the frames, these braces being 
bolted to the latter, and also to the pieces of boiler plate 
already mentioned ; while another brace is welded to each 
frame at the hind end, and extends downwards and forwards 
to the bottom of the back axle box guide or “pedestal jaw” as 
it is called in America. The frames are of the kind known as 
“solid” frames, the frame bars, “ jaws,” and braces 





being all welded together. The frames are, however, each 
mols in toothegtin which are joined together at the sides of 
the firebox, length — a or head, and these 
wy ey clamped and " 
is no separate bedplate or saddle to which the 

linders are,attached, as im many American engines, but 
the cylinder castings extend i ds until they meet in 
the centre, where they are firmly bolted together. An 
end elevation of one cylinder is shown by Fig. 2, page 105. 
The top bar of each frame passes over the i 
cylinder casting, and is bolted, ly and keyed to it, 
whilst at the underside the cylinder is similarly attached to a 
brace extending from the front jaw, with the bottom 
of which latter the underside of the cylinder is almost in line. 
The cylinders, we should state, are horizontal, and the valve 
chests are, as is usual in American i on the top of 
them, the valves being worked through intervention of a 
rocking shaft. 

The piston rods and crank pins are of cast steel, and the 
crank pins of pte my pair of wheels are furnished with 
arms, forming cranks, from which the pumps are worked. 
These latter have plungers 3jin. in diameter with 10in. 
stroke, and besides them the engine is also fitted with a No. 
8 injector. The valve gear is of the “shifting link” kind, 
and the eccentrics have a throw or eccentricity of 2}in., 
giving a travel of 4iin. The eccentric rods are 6 ft. Sin. 
long from the centre of the eccentrics to the centre of the 
links, and the latter, which have a radius of 6 ft., are 34 in. 
wide on the face, and have each a block 5) in. long, ample 
bearing surface being thus provided. The forward gear 
eccentric rods pass over the second axle, and the back gear 
rods under it. The valves have 4 in. outside and ,', in. inside 
lap; and, when working in full gear, they have 4 in. lead, 
and cut off the steam at 22} in. of the stroke. The lowerend 
of the reversing lever is fastened to the frame of the engine, 
while the upper end extends up into the cab between the 
boiler and the side tank; and the throw of the lever at the 
top being 7ft., ample leverage is provided for moving the 
links when the steam is full on. 

The boiler is made of the best quality of “Sligo” and 
“Tyrone” irons manufactured by Messrs. Lyon, Short, and 
Co., of Pittsburgh ; the firebox and all flanged plates bein 
of “ Sligo” iron, whilst the barrel of the boiler is of “ Tyrone” 
plates. The firebox plates are { in. thick, while those form- 
ing other parts of the boiler are ¥, in. full. Specimens were 
taken from several of the boiler plates and tested, the av 
breaking strain for the “Sligo” iron being found to 
53,000 ib. per square inch, and that for the “ Tyrone” iron 
59,000 lb. The strains at which permanent elongation com- 
menced were 29,5001b. and 40,660 lb. respectively. The 
“ Tyrone” iron showed a much greater uniformity of ultimate 
strength than the “Sligo” the extreme variation in the 
former case being but 10001b. per square inch; whilst the 
ultimate strength of two samples of “ Sligo” iron differed as 
much as 12,000]b., the weaker breaking at 47,000 1b. per 
square inch. 

To return, however, to the construction of the boiler of the 
“ Reuben Wells.” All the longitudinal seams, and the seams 
of the “connexion sheets,” as they are termed, between the 
barrel of the boiler and the firebox casing, are double 
rivetted, the rivets, which are gin. in ter, being 
zigzaged and placed at 2in. pitch. The distance, from 
centre to centre, of the rivets forming each row is 2} in. 
In addition to the double rivetting, all the longitudinal 
seams are strengthened by bars of iron placed across 
them at right angles on the imside of the boiler, as 
shown in Fig. 5, page 105. These bars are placed at a 
distance apart of 1 ft. 5in. from centre to centre, and they 
are each 2 ft. 3in. long, and 3} in. wide, by 18 in. thick at the 
seam, the ends being widened out to 44 in., and thinned down 
to fin. Each bar is fastened to the boiler by twelve 4 in. 
rivets disposed as shown. This method of strengthening the 
longitudinal seams of a boiler is new to us, as we have no 
doubt it will also be to most of our readers. The “‘ wagon 
top,” or crown of the firebox casing, is raised 14 in. above the 
barrel of the boiler, and on it is placed the dome, which is 
2 ft. Sin. in diameter inside. The crown of the firebox easing 
is strengthened by two bars rivetted to it, one in front of the 
dome, and one behind it, these bars reaching down on each 
side to about the level of the top of the firebox roof stays, as 
shown in Fig. 3, page 105. At the centre these arched bars are 
24 in. square ; but their thickness is gradually reduced on each 
side, as shown. Each bar has a pair of lugs, A, forged on 
it, and from these lugs sling stays descend to the root stays. 
The latter are also connected to the inside of the dome by 
four other sling stays, B. Each sling stay has a sectional 
area of 3 square inches. The firebox-roof stays are arranged 
transversely, and each is formed of a pair of 7 in. by 1 in. 
plates, welded together at the ends, these ends being turned 
down, so that they rest on the es of the side plates of the 
firebox, The roof stays are placed Sin. apart from centre to 
centre, and between each pair of them are placed two trans- 
verse lin. rods or stays, which extend from side to side of 
the firebox casing, and are screwed into the side plates, and 
rivetted over in the same .way as the firebox stays. The 
“eonnexion sheets,” which form the junction between the 
barrel of the boiler and the firebox , are strengthened 
by a pair of bars 24 in. square and 2 ft. 9 in. long, rivetted to 
them in a vertical position, one on side of the boiler. 
These bars are thinned towards the ends, and each has a lug 
forged on it, just above the level of the top row of tubes, 
these lugs being connected by a transverse stay, having a 
sectional area of 3 square inches. This stay crosses the boiler 
Gin. in front of the firebox tube-plate. The firebox stays are 
of iron; they are jin. in diameter, and are placed at a pitch 
of 4fin. We have described the staying of the boiler some- 
what gp « So from the great size of the latter and the 
pressure at which it is worked the staying forms an import- 
ant feature. The number and desendans of the yarn 
been already given, so that we need merely state here that 
they are of iron, and that the tube plates are but 4 in. thiek. 

The centre line of the boiler is not parallel to the frame, 
but is 3 in. lower at the front than at the hind end of the 
tubes, this arrangement being adopted to allow of a sufficient 








the height of at the end of the boiler when on 
a level, and that when on the incline is 9 in., and two sets of 
gauge cocks are ing #0 as to 

level of the water at the front 
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t 100 Ib. per square inch is allowed. The sprin 
attached to the safety-valve levers are fitted wit 
an eccentric so that the pressure to which they are set can 
be increased or diminished by simply moving a lever. There 
ate two safety valves each Sf in. in diameter, and they are 
on the top of the dome. The bottom of the smokebox 
is formed by the cylinder castings, these having flanges cast 
on them to which the smokebox plates are bolted. 

The tanks consist of a pair of cylinders, or rather tubes of 
— placed one on each side of the boiler, and extend- 

g from near the smoke-box tube-plate to the rear end of the 
engine, their total length being 26 ft. 6 in., and their diameter 
2ft.5in. A rectangular tank, 3ft. 4in. by 4ft. 2in. and 
4 ft. 6 in. high, rests on the frames of the engine and fills the 
space between the two side tanks at the rear end ; this tank 
being connected with the side tanks at the top and bottom 
by 61m. pipes, and being provided with an opening at the 
top through which the tanks can be filled. At the bottom of 
the rectangular tank are the feed-valves by which the water 
is admitted to the pumps. The total capacity of the tanks is 
1800 gallons, and the space between, and on the top of, the 
side tanks, behind the boiler, is used for fuel, and will carry 
13 cords of wood. The foot-plate for the engineman is on 
the top of the tank cylinders at the hind end and by the side 
of the boiler ; and it is protected by a cab which covers nearly 
the whole of the firebox casing. The top of the dome extends 
through the roof of the cab, the safety valves and whistle 

ing above the latter. 

A is applied to the 4th and 5th pairs of wheels in 
the ordinary way, and a steam brake (see Fig. 1, page 105) 
is attached to the frame on each side of the engine between 
the 3rd and 4th pairs of wheels. Each of these steam brakes 
consists of a cylinder, E, 7 in. in diameter, and long enough 
to allow of a stroke of piston of 20in., this cylinder being 
fixed to the frame at a slight angle from the perpendicular 
and close to the 4th pair of wheels. ‘The piston, F, is of 
trunk form, the trunk, which passes out through the stuffing 
box, H, being 6 in. in diameter. The steam is admitted to 
the top or bottom of the cylinder ee to 
whether the brake is to be applied or withdrawn—through 
the pipes C and D, these pipes communicating with the ports 
of a valve box furnished with a valve resembling an ordinary 
slide valve. This valve is under the command of the driver, 
and the ports covered by it are Y-shaped, so that by moving 
the valve slowly, the steam may be admitted to the brake 
eylinder very gradually. The piston, F, is connected, by the 
rod, I, with the brake lever, J, this lever being attached to 
the lower brace of the engine frame by the bar, T, and steel 
pin, U. A stay, V, is moreover attached to the bar, T, at W, 
and to the top bar of the engine frame at X. The “ sled,” 
or “ skid,” Q, is coupled to the lever, J, by a steel es work- 
ing in a slot, K ; and a link, 8, connects this pin with another 

in at the end of the lever, O. When the brake lever, J, 
is raised, the spiral spring, L, moves the top of the lever, O, 
towards the point P, at the same time throwing the skid 
forward until the pin strikes the end of the slot, K, at R ; 
the skid being thus raised a sufficient height from the rail. 
At the same time the slope at A, at the rear end of the skid, 
rests against the lug on the bottom of the bar, T, and the 
bottom of the skid is thus kept parallel to the rail. When 
the pi is at the top - a ee in at 
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; lever, J, when the coupling 
the slot, K, is 8 to 1, and as the piston 


of 

area A8 square inches, it is possible, with 
steam at oh. ee 2. uare.inch in the boiler, to 
throw a load of 38.48 x 120x8=33,940.8 Ib. on each skid, or 
73,881.6Ib., equal to very nearly 38 tons, on the pair. The 
steam brake is, however, only intended to be used in case an 
accident should happen to the machinery of the engine when 


on the incline, so the ordinary eylinder power could not 
be , 

In descending the incline, the engi ois backed dawn with 
the valve motion in fore gear, the attached to the engine 


being usually below it, or going down first. To each of the 
cylinders is attached a vacuum cock, which, when open, 
allows the air in the cylinder to pass through it from the 
front of the piston to behind it as the piston travels to and 
fro. The amount of resistance experienced by the piston is 
thus susceptible of regulation by varying the opening of the 
cock. With an of 1 square inch area, the engine, 
without a train, will descend at the rate of 6 or 7 miles per hour, 
while with a train the opening is reduced to about half this, 
or less, aceording to the condition of the brakes on the cars, 
how tightly they are applied, the state of the weather, &c. 
The vacuum cocks can be opened or closed by a lever on the 
footplate. All freight cars are let down the ineline by the 
aid of the engine, or with the engine attached, the brakes on 
such cars not being sufficient to keep them under control 
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without assistance from the engine. The 
cars let down at one time seldom exceeds eight, 


the incline, no 
the engine. The i 
the regulator was closed, and the vaeuum cocks 
with an aig be ual to half a square inch. 
of steam in the boiler was 125 Ib. square i 

these circumstances the engine aah toni descended the in- 
cline at the rate of 5 miles per hour. part of the wa 
down the vacuum cocks were closed entirely, and this seduced 
the speed in a few revolutions of the dri 
train still continued to deseend slowly, the engine wheels 
making 12 revolutions minute for a short distance, when 
the regulator was ly opened, and the engine stopped 
instantly. The was then opened widely, when the 
train commenced ascending the ineline at a 

per hour. After it had some distance 
was shut off, the vacuum cocks opened, and.the train allowed 
to descend as before. This experiment showed 

was most perfeetly under command. The trains of passenger 


and baggage cars are always let down by themselves wi 
the engine, these cars being provided with brakes on all the 
wheels. 


Of the performance of the “Reuben Wells” it is unneces- 
sary that we should speak in detail here, as it has been full 
deseribed in the article on the working of the incline to whi 
we have already referred (vide page 71 of the present volume). 
It will, therefore, be sufficient to say that the engine has 
been found to be well adapted for its work, and has fully 
realised the expectations of its designer. ‘The trains have 
been run in all weathers, and no inconvenience whatever has 
been experienced fram shipping. The engine is fitted with 
four sand-boxes, one pair being placed in front, and the other 
pair behind the wheels. Those in front are formed by a 
continuation of the tank “ cylinders,” and those in the rear 
are placed under the hind ende of the side tanks, and are 
used to sand the rails, if necessary, when nae my the in- 
cline. Under all ordinary circumstances, however, the use of 
sand is found to be unnecessary, either in ascending or de- 
scending the gradient. 


NOTES FROM THE NORTH. 
Giasaow, Wednesday. 

Glasgow Pig-Tron Market.—During the week there has 
been but a moderate amount of business done in the local 
pig-iron market. Steadiness has been the order of the day. 
On Thursday last prices fell a little further ; but since then 
they have advanced gradually to 55s. 7d. and 55s. 74d. eash, 
the point attained to-day. Gartsherrie No. 1 and Coltness 
No. 1 are quoted, respectively, at 62s. 6d. and 61s. 3d- 

Reports from the Tron-Works.—An improved tone per- 
vades the iron-trade im this part of the country. It is said 
that some of the blast furnaces at Govan Ironworks which 
have been so long out of blast will be in operation immediately. 
At Mossend Ironworks where nearly 1000 men are —— 
trade is at present remarkably brisk, and spring o 
have already been received to such an extent as to insure 
plenty of work for all hands during the whole ef the 
ensuing summer. The Monkland Iron and Steel Company's 
Works, at Calderbank, are aleo well provided with orders 
especially from foreign merchants. At the. Monkland 
Company’s Werks the hands are fully 1,200 im number. 
If I may be allowed to eross.the Border and go to Maryport 
I find that Mesers. Gilmour and Company, of Glasgow, 
are about to extend their works by the erection of four 
more blast furnaces, two of which are said to be,alread 
contracted for. But along with these items of good news it 
is to be mentioned that the rumour which was current last 
week regarding the stoppage of the Omoa Ironworks is 
likely to be soon confirmed, as notice of the prospective 
stoppage of the works has been received by the workmen, 

The Skye Railway.—It is said that there is an intention 
now to have the Skye Railway extended as far Strome 
Ferry, about five miles beyond Attadale, the terminus 
formerly resolvedon. Surveys have been going on within 
the past few days with his object in view, 

The Lanarkshire Coal Trade—Although the iron trade 

is undergoing @ marked im t at cannot be said 
that improvement is charactensing the coal trade of Lanarke 
shire. Indeed, this trade is in a very depressed state, as 
the markets are glutted, stocks are large, many of the 
colliers are employed only half time, and there is not the 
least prospect of matters soon improvi It is many years 
since the Lanarkshire coal trade was im such a stagnant 
condition. The movement for the reduction of miners’ wages 
is still making great strides. In.some instances the reduc- 
tion within a & weeks has amounted. to Is. 8d. per day. 
In other instances the present reduction is equal to 10d. per 
day. Mr. Watson’s collieries at Motherwell employ usually 
about 400 miners; these are all off work just now on account 
of a reduction of 84d. day. Mr Watson has offered 
to submit the matter in Eeoate to arbitration. . Notice has 
been given to the Rapes em by the Mossend Iron 
Company, of a reduction on alter Monday next. 
; Glasgow, Edinburgh, aud Greenock — Bills,— 
Sertain private bills being promoted im Parliament this 
session - the three wumbaueal above ¢ within the last 
~w days been under the notice of the oflici epee Tt has 
een found that the Glasgow Corporation (New Works) 
Bill has not complied wth the i The other 
Corporation Gas (Purchase of Existing ’ ) Bill is safe 
for the present. On Monday last the-gbjettions lodged by 
the Edinburgh Water Company against the Edinburgh and 
District Water Bill were discussed. Of the twenty-five 
objections, twenty-three were lied, and one directed .to 
be reported upon. The Greenock Water Bill is also safe so 
far as the Standing Orders are concerned. 

Royal Scottish Society of Arts.—An ordinary meeting of 














this society was held in on Mr. | of the an element which is in his 
Mr. Romaine’s spperatus for tipping coal} It op Set Die, Bias Ganidies 0 séble, be sich Bo 
wagons was read. It Se Se segenans en Slates 4 of deflection” for various diameters of a screw 
to any of the doping machines use at our coal | are under the sepeerrey, &, |, Sau 
ports, it be to advantage in some railway a barge under ; 2, of pro- 
station . & report on Mr. Sang’s improve- with a barge in tow; and, 3, of the simple action of 
ments on ‘was read. It indicated several objec- | the screw, without any at all. 
ie ae re But it is quite in the first case, a barge of a 
the : af. Be cnsicty, healt be | ey See might be substituted, or that, in the 

given to Mr. Sang for the er Pg pe 2 case, the or number of the barge or barges in 
ment parts of the instrument. a brief reply | tow, might be or increased, so as most material 
= cae? gy be oe ng A communica. | to either decrease or increase the resistance at a given 

was Andrew Carrick, accountant, Gias- | Under which circumstances the “angles of deflection” must, 
a. a al @ railway self-acting si according to Mr. 8 own showing, undergo a complete 
lamp. 04 ae regarded: the principle involved Gongs mes S sob wgdere wong gt mg vm fader a 
im mode of use lamp as unsafe; the was | duce some function resistance barge (or ship), 
remitted, however, to a committee for sotdien i by GF Gath ta: aint sane atunedon beveead 
& hawas read from Mr; W. J. Cockburn Muir, | and the “ of deflection.”’* 
Of, ven: * Railways,” which recommended cer- It is, however, only right to observe that the resistance of 


; was appended to 
N ©.£.,London, stating that, in 
lines where the traffic was light, it might pro- 

to make heavier gradients, the saving in the 
niore tha compensating for the extra expendi- 


RIGG’S SCREW PROPELLER. 
im—Tho following obecoes sali.te. the. oubjoct 
12, ations to } 
mation a6a tenatio; wiih appomet ie the columns of your 
journal many weeks ago, and they may, therefore, ai the 
present moment, be out of place; im which case I beg you 





w them as not having been made at all. 
As I understand the paper read by Mr. Arthur Rigg, 
before the Society of and a of which was 


in Exoinereine of October 9 ond 16th, 1868 ; 
if, in Fig..1, page 323, we put the angle E F A=a, we shall 
have XZ=-2 EF. sin: @eos: a. Andon making the cor- 
rection for friction, &c., ted by Mr. Rigg at page 324, 
we obtain for the advance of the ship, during one revolution 
of the screw, — 

YZ=2 EF, sin: a, tos: a~Y¥ W. sin: (80°—q) ;* 

an equation in which Y W is an unknown quantity, which it 
is impossible to eliminate, and where the number and length 
of the blades, both of 


‘ ich influence the advance of the 
ship, relatively to the pitch, to the greatest possible extent, 
are not ted at 

It it! wever, evident, from the gencral principles in- 
volved in this question, and from the construction of Fig. 1, 
a6 well ag from Mr. Rigg’s own observations, that GF is 
intended 


to represent a current as would, if it were to 
impinge upon the serew, in the direction of the normal, 
produce the same effect in the direction E F, which would be 
produced.by the actual motion of the screw in the direction 


FE. Seaphore the eurrent X Z cannot vary simply as the 
a the screw.f.. 

a must be aware that the same screw propeller can 
be @ to exhibit any desired amount of so-called slip, by 
simply increasing or diminishing the effective resisting area 





* Or, if we call the pitch, 2 mb, and the distance from the 
centre to any point of the screw, r, the mean value of X Z, 
between the limits r=R and r=o, will be, 

R 


4b | dr _4md 
R r+ KR 
dr 
0 
R—dare: EE) ‘ 


And if we apply this formula to the case of the “ Plumper,” 
we shall have (Rand b being expressed in feet) X Z=6.976 ft. 
Corisequently, the “ reverse current” would, in this case, be 
X Y¥=6.976—6.87 = 1.606 ft. 

+ Calling the joint lengths of the blades, as represented 
by a fraction of the pitch B, and the number of revolutions 
of the re second, », we shall have for the pressure 


exerted, in direction X Z, over the whole of the ecrew’s 
surface, 
f R 
Per ae yar gp ted Le 
o 
{R? — b# (log. (R? +44) + log. 3*)} 
And if we further denote, by v, the velocity, in feet per 
second, of the current supposed to be moving in the direction 
X Z, and which is to uce this effect, we obtain, 


& 


a Pdr 
E -soa ifmen 


o 


{Re — b2 {log. (Rt + b*) -+ log. b2)} . 


Consequently, e = 2.” ob, and xZ= * =2eb. The “ re- 
verse current” would, therefore, be equal to the so-called 
“slip;” and in the case of the “Plumper” it would be 
XZ = 4.642—5.370= —.828 ft. 





motion, has been experimentally ascertained to be far (for an 
angle of incidence of 10° mee eleven times) greater than 
the theory of the squared sine would have it. 

At page 353 of Enoixzxnixe of October 16th, 1863, Mr. 
Rigg quotes certain experiments intended to establish what 
he ail ti “latent power” of the reverse current, and from 
which it aogears that on one occasion a tug boat, belonging 
to the Grand Junction Canal Company, was first tried without, 
and afterwards with, the deflectors, the result being that, in 
the former case, the screw made 240 revolutions minute, 
and produced a tension of from 64 to 64 ewt. on Pare nt 
meter, whilst in the latter case the number of revolutions 
was only 230, and the tension ranged from 74 to & cwt. 

Of course these experiments a aoe a 
at moorings, otherwise they would prove what Mr. Rigg 
would not wish them to prove, namely, that the deflectors in- 
creased the resistance, at the same time that they reduced 
the speed of the tug. 

I am not aware whether Mr. Rigg has ever tried the de- 
flectors in cases of actual propulsion, and, if so, with what 
results? When the ship moves the deflectors are compelled 
to move likewise, and they then form an additional resisting 
area; but, so long as the ship is at rest, the deflectors also 
remain stati , and their effect upon the progress of the 
ship, or the power required to propel it, remains unknown. 

“pein be safely asserted that what is wanted is not so 
mueh mere experiments—for they can already be counted 
by the Readved as a disposition on the part of those who 
wish to study the question of screw prope ion, to examine 
the results of those experiments which are already on record, 
and to interpret them without any refi to fi con- 
clusions, 





I am, Sir, your obedient Servant, 
January 16, 1869. 


MOORE’S WATER-PIPE PROTECTOR. 
To THE Eprtor ov ExoinseRrine. 

Sra,—In the notice which you were kind enough to give 
of this invention in your last impression some remarks occur 
which, I think, on a eS a idea “i it as 
person not previously acquainted with it. In speaking of 
the air valve, you pow | * a valve is placed at the Lighest evel 
of the service pipe, which is removed, after the communica- 
tion with the Somme is closed, to facilitate emptying the 
pipes.” This would convey the idea that the valve requires 
some one to remove it; but it is entirely self-acting, and 
opens to admit air to the pipes immediately the glass tube, 
at the lowest point of the pipe, is broken by the frost. Again, 
in speaking of cisterns, you remark that “the waste pipe, 
as well as the supply pipe, has to be protected.” It should 
be the service pipe, which leads from the cistern, and sup- 
plies the house ; the waste pipe does not require any protec- 
tion, as it is never full of water. 

With regard to the alternative plan of using a gas jet to 
raise the tem ture of the water in the pipes, it would be 
more expensive, in the first instance, than would at first 
sight appear. It would also involve considerable expense 
every winter; for, to make it effective and safe, the gas must 
be kept burning all the winter, as no one can tell when a 
frost may happen. I think there are several objections to 
this met o2 peatecting pipes (and it certainly does not 
give that control over the pipes which is obtained by my 
method); but it is not my wish to speak of these at any 
length ; my object in this letter being to remark upon those 

im your notice of my invention, whieh, I think, 
Fiely'to s a wrong, and @ somewhat unfavourable, im- 
pression of it. 


I am, Sir, yours very truly, 
February 0, 1869. Tus Inventor. 
* If it were possible for a current, such as X Z, to exist, 
and to i upon a (stationary) screw without, at the 
same time, ing the ship, if the screw could be propelled, 
i with the s ip, — any expenditure of 
er, and if the theory of the squared sine were correct, we 
Thould be in possession of all the data requisite for calculat- 
ing the advance of the ship during each revolution of the 
screw, provided that the resistance of the ship, at the unit of 
velocity, were also known. We should, in that case, have the 
equation, 

(e—u)?m 2 {Re —O*flog.(R?+-2*) +log. b7)} =v K ; 
where « represents the rate of the ship in feet per second, and 
K the resistance of the ship at the unit of velocity. This 

uation could be written under the form (e—a) B=w* K ; 

whence, as c=2n ob, and as we may put t=2a7b,, we 
shall have, Le 
/B 


an 
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112 | of the trial of the Lord Clyde, quoted second, we shall 


them with those of shorter ships, which have steamed 
at something like equal speeds. In doing this it will 
be very necessary to bear in mind that the constants 
are usually lowered as the increases, and that 
this is lily true at such high speeds as 14 knots 
or more. This fact is very important in the present 
case because, besides the Bellerophon, which is herself 
half a knot slower than the Hercules at full speed, the 
only other iron-clads which we can take as approach- 
ing 14 knots are the Lord Warden and Lord Clyde, 
both of which fall re short of that amount. 
First let us compare the Bellerophon, Lord W arden, 
and Lord Clyde with the Hercules at half power. We 


have : 





























i Constants | Constant 
Ships. Speed. by by Dis- 
| Section. | placement. 
Bellerophon 12.15 543 171 
Lord Warden ie ese} 11.77 6i2 158 
Lord Clyde san ino Se OS 198 
Ditto (another trial) «| 11.56 | 627 197 
Hercules ... <s 12.12 | 578 186 


Here we see that at identical speeds the performance of 
the Hercules 88 that of the Bellerophon, and 
that it very greatly surpassed that of the Lord Warden 
j at a lower speed. The Lord Clyde, at a lower speed, 


poke gave a much better result, especially on one occasion, 
ww | which it is very difficult to account for, seeing that 
iio | She so closely resembles the Lord Warden. But if we 


take a mean of the results of the Lord Warden and 


on the Strength of Ships . . me eston’s Differential Ketchet la " 
Liverpagl Note neces: soeeseee MB || BROW ess soecve . 12 | fiud that the Hercules gave superior constants to these. 
ipboitding im hraty hee Roek Rorivg Machine 113 | org ‘ . - ‘ 
The Water Supply of Lyoos ; 102 | Steam Jet Pumps ....... iia | There is nothing whatever in these half power results 
Literature... . 103 |) Cast steel and Cast Iron Crossings U3 | thoref j festa! “oy : 
The Ony-Hydrogen Light 103 || The * eddie” Precme iia | therefore, to show inferiority of form in the Hercules ; 


Registering Apparatus in use for Mr. Kirkaldy’s Testing Machiue . 114 





|on the contrary, she is obviously superior to other 


lesting Pipes . cide Se Strains ow Arched Girders im 
Kaperteacnts at Bhosbarynces..... 104 || The Ventilation of Workshops 114 | ships of moderate length at speeds of about 12 knots. 
Leap ¢ ve SS wilets . « ecent Patents .. ecsese > ’ . 
Ward and Craven's Pips Joint. 105 || Tha Patent Jourusl .. = us | The full power trials stand as follows : 
The Utileation of Puinace Slags 105 Brown and Jones's Hand Signal | ve 
the Locomotive “ Reuben Well 106 Lamps neoee . 116 | 
Aes trom tha Bort a 4 rg for Wekhag Tubes iu Constants Constants 
huge s Serew Propeller . 07 boiler Fi subpar 3 4 3 ‘ 
Moore's W anetulge Prete wr . w edodets Btecm Syphon Puap Ne Ships Speed. by by Dis- 
HM S. Hercules under Steam twp Section. | placement. 
: eC Lae PRLS Stile BNE SING SF 
r- Bellerophon 14.17 518 163 
i Lord Warden 13.49 4 144 
‘ Lord Clyde... 13.43 502 | 154 
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H.M.8. HERCULES UNDER STEAM. 


Hercules 
i 


Bearing in mind the excessive speed of the Hercules, 
and remembering that these figures take into full 


Aw attempt is being made, in the Pal/ Mall Gazette | sccount the enormous horse power developed at full 
and elsewhere, to depreciate the performance of the | speed on the measured mile (these figures being the 
Hercules under steam, by representing that it was | values of fractions in the denominators of which this 
ouly by an excess of steam power in proportion to her | horse power takes effect), it is obvious that the Her- 


speed that she attained her measured mile results. 
‘This view is, however, altogether erroneous. 

Of course, if we were to compare the “ constants of 
performance” given by the Admiralty formula in the case 
of the Hercules with those attained by ships which 
have been made preposterously long, large, and un- 
wieldly, for the one object of raising these constants, 
we should expect to find this short, small, and handy 
ship giving inferior constants, It is the avowed object 
of the designer of the Hercules to disregard this test 
in comparison with the long ships, because, as he 
justly says, it is absurd to make a ship big merely for 
sake of giving her nominal advantage in this 
respect. If a given horse power will drive a ship of 
5000 tons, carrying a given armament, under a given 
thiekness of armour, at a given speed, with a constant 
of 450, it is contrary to common sense to make the 
ship two or three thousands of tons larger, but carry- 
ing only the same armament and armour, for the sole 
object of driving the big ship at the same speed with 


the 


cules’ performance compares remarkably well with that 
of other short ships. Her constants at 143 knots, 
nearly, are superior to the Lord Warden’s at 134 knots, 
nearly equal to those of the Lord Ciyde at 134, and 
not very much short of the Bellerophon’s at less than 
i434 knots. It is a pure mistake, therefore, to sup- 
pose that the enormous speed of the Hercules is due 
to great engine power in any other way, or in any 
other degree, than those in which other ships of similar 
proportions owe their speed to power. 

There was nothing in the recent six hours’ run of 
the ship to clash with these results, because circum- 
stances over which neither Sir Spencer Robinson, the 
Controller of the Navy, nor the designer of the ship, 
could possess exert any influence by any amount of 
skill or foresight. In the first place, the ship began 
the trial long before the steam was got up to full 
pressure ; in the next place, the fires had beeu banked 
up for 48 hours, and the tubes were more or less foul ; 





in the next, feed apparatuses of both engines were out 


the same power, and so getting a constant, say, of 600. | of order through oversights which, however slight in 


Yet it is because the long ships h 
extent, this factitious and purely nominal superiority 
to his ships, that Mr. Reed has been subjected to so 


much obloquy and misrepresentation. The speeds and | that a heavy swell, the 


ave, to a certain | themselves, had the effect of sending cold water into 


| the boilers from the sea instead of comparativel hot 
water from the condensers ; and, lastly, it was found 


result of the late gales, was 


constants of the Hercules, 325 ft. long, compared with | running in the channel when the ship got outside. 
those of the Minotaur and Northumberland, of 400 ft.| Owing more or Jess to these various circumstances, 


loug—as regards measured miles trials—are as follows : 
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Northumberland | 14.18!) 581 207 11.72, 664 236 
Hercules 14.69; 488 | 157 |12.12) 578 | 186 


‘the performance of the engines was very variable, the 
| revolutions sometimes rismg to over 70, and some- 
| cae falling to 64, and the means of measuring the 
| speed of the ship under such circumstances were of 
| course most unsatisfactory. It is not an indication of 
| fairness or sound judgment on the part of the writer 
|in the Pall Mall Gazette to seck to turn the results of 
| such a trial to the disadvantage of the ship. 

THE CHALMERS TARGET. 

| ‘Tue report of the Iron Plate Committee, issued in 
| February, 1864, recommended the Chalmers shield to 
| the consideration of the War Office, on the grounds 


Bat, as we have said, it is idle to employ these con-| that it was the best they had experimented upon, and 


stants as tests of 


the only fair and reasonable thing to do is to compare! powers of resistance. This opinion was 


merit in ships so totally unlike, and | that no other target of similar weight bad showed such 


upon 








5 in. apart, 
ber. At the rear of this compound ing came the 
inner plate, 1} in. thick, resting against a 34 ia. timber 
cushion, and enclosed at the rear by a sheet iron skin 
of plates, in. thick. 

n the course of the official trials, in the spring of 
1863, thirty rounds in all had been fired at the target. 
Of these, the majority consisted of spherical 68 and 
110-pounders, but one 110 tb. flat-ended steel shot was 
fired, two shot from the 104 in. Armstrong shunt gon, 
and one 300-pounder spherical steel projectile, the 
latter with 45 bb. charge of powder, and penetrating 
the target. 

After having been taken {o pieces, and put together 
again, it was subjected to more heavy firing, both by 
the Plate Committee and by the [talian Government, to 
whom the target was lent. Altogether, 45 rounds had 
been fired against it, when on the Sth of March, 1867, 
it was, weakened and shaken as it stood, pitted against 
the Palliser shot and shell. Five rounds were fired 
at it from the 7 in. muzzle-loading gun, with a 22 Ib. 
charge, at a range of 70 yards, the missiles weighing 
115 lb. Of these, two only penetrated completely. 
Thus there had been altogether fifty rounds fired at 
the Chalmers shield without destroying it. Such a 
result was too convincing to be ignored by official in- 
difference, and a stronger one was ordered by the War 
Office, to be made for further and exhaustive trials. 
All the world knows how James Chalmers laboured to 
this end, and all his friends know how justly sanguine 
were his hopes of the success of his system at last 
recognised by the Government. The new target made 
from his own design, by Sir John Brown and Co., of 
iron, the quality of which was so strikingly proved 
last week, was fired at, was penetrated by every shot, 
and the next morning all knew the Chalmers target 
was a signal failure. The earnest scheme, the result 
of years of labour, disappointment, and perseverance, 
which at last had brought the target into the field, 
were gone in a moment, and the posthumous reputa- 
tion which was embodied in the iron wall was rent to 
pieces, and every one said, “ Poor Chalmers!” Lt was 
80 easy to pity. 

But before condemning utterly the Chalmers system, 
and shelving it, as doubtless it will be shelved now 
that the inventor is not here to defend, to advocate, 
and to push his cause, it seems worth while to refer to 
the experiments made with the first shield, and re 
corded above, for they proved facts opposed diametri- 
cally to failure. When that target was made, armour 
plates, of a very different quality to those now rolled, 
were at the disposal of the inventor. But the Palliser 
chilled shot had not then been invented, and this was 
all in favour of the target, so much in favour of it as 
to leave a large balance of chanecs against the gun. 
Nevertheless the light Chalmers shield had been 
racked by forty-five rounds, many of them from heavy 
guns, one of the last being the then formidable 300 Ib. 
spherical steel missile, and still it was in good case 
enough to fight a drawn battle with the 7 in. chilled 
shot in 1867. A principle proved a true one in 1867 
ought not to be a false one in 1869, and if five rounds 
of 7 in. shot were sufficient to establish its character 
then, four rounds of Yin. shot ought not to be sufli- 
cient to condema it now. Had the first guns 
trained against the original shield been charged with 
the Palliser projectiles, the result would probably 
have been almost the same as that achieved two 
years ago. The inventor and the War Office 
were alike misled by the favourable results of these 
trials, and Mr, Chalmers confidently predicted a 
successful resistance by his new shield of the 600 

under shot fired with a 76lb. charge. Sach sanguine 
noe were quite beside the mark, and events bave 
proved that, weight for weight, his system could not 
compete with armour plates suiliciently thick to 
repulse the sot, or so far reduce its force of im- 
pact as to preveut penetration. It was absolutely 
Li for the success of the Chalmers target 
that the front plate should possess strength enough 
to’ modify the energy of the shot, so that it may 
be stopped by the second plate and tle langridge 
distributed. But as his compound backing offered a 
very small resistance to the passage of the projectile, 
it rested with the outer plate to do all the work. 
Had the horizontal stringers been differently arranged, 
spaced farther apart, and made with strong top.and 
bottom flanges, or as hollow stringers, they would 
he.ve been stiff enough to receive and distribute the 


spaces 





blow of the shot, and the whole depth of the backing 
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woukl have been made available for resistance; more- 
over, possessing a longitudinal strength, they would 
not bave become freely distorted, as the § in. backing 
plates did, after the outer plate was penetrated. The 
iron in the compound backing would thus have been 
so arranged, and distributed over the surface of the 
shield, as to have afforded extra strength to the 
outer plate, instead of acting only as so many parti- 
tions to localise the injury to the inner portion of the 
target. 

That Mr. Chalmers was the originator of a new and 
important system, which has been adopted from time 
to time, without sufficient epee at to the 
inventor, there is no doubt; and although his target 
has failed, he has great and lasting claims upon the 
Government for the energy, enterprise, and persever- 
ance which characterised his efforts in the develop- 
ment of armoured defences. 


THE HEATON “STEEL” PROCESS. 
Srvce our last number, the Heaton Steel and Iron Com- 
pany has publicly issued its prospectus, inviting the public 


to subseribe to 100,000/ of preference shares, the present | 


reprietors reserving to themselves 300,000/ of ordinary 
prey K ) 


.. shares, as the assumed value of the patents issued to Mr. | 
We should earnestly desire that no means should | 
establish the merits or otherwise of 
The only wonder is, that the process being | 


Heaton. 
be wanting to fully 
these patents. 
and, according to the patentee’s account, so 


sw» simple 





put before the public relative to the Heaton process, and 
we have failed to learn where the “ steel”’ or the iron, made 
by it, is in use, or why the process is not already advanced 
to the stage of a great and profitable manufacture. 


MID-CHANNEL TELEGRAPHS. 

Tux idea of establishing floating telegraph stations, in 
the highways of navigation, by means of which signals may 
be exchanged with passing vessela, and intelligence flashed 
to land, is being claimed by several, at home and in 
America, now that Captain Barrow has put the scheme into 
a preliminary shape, and brought it under the notice of elec- 
tricilans, engineers, and the Government, Captain Barrow’s 
acheme proposes the establishment of floating telegraphs ; 
and the vessels moored in the English Channel, the St. 
George's Channel, off the northern and southern coasts of 
Ireland, and in some other sites in British waters, by means 
of which incoming and outgoing ships may receive their 
last instructions or communicate their first news. Sub- 
marine cables would be laid from these vessels to the points 
of land nearest to them, and communicating thence with 
the whole telegraphic system. Auxiliary steamers would 
be provided for the conveyance of mails, passengers, &c., 
to and from the homeward and outward bound ships, and 
fitted with all the appliances necessary for rendering assist- 
ance to labouring or disabled vessels, for the recovery of 
salvage, and for the repairs of the submarine cables belong- 
ing to the system. Stores, associated with the undertaking, 
would also be established on shore, adjacent to the floating 
stations, for the supply of such vessels as may require 


, | them. 
capable of cheaply giving a highly increased value to the | 


Captain Barrow proposes to establish five stations as a 


commonest irons, such large means should still be wanting. | commencement, in the lines of greatest traffic, th efirst to be 


A cireular issued by the company’s secretary states that 


| moored off the Scilly Islands, 47 miles north by east from 


** Steel ia prodaced by Heaton's patented process, at aM €X~/ the Land's End, in a depth of water of about 55 fathoms, 
“ ceedingly low cost, and at an insignificant outlay Of lehe second off the south coast of Ireland, 88 miles from 


* capital. The cost of the necessary plant, including patent 
“ converting apparatus, capable of producing from a series 
* of four converters 80 tons of crude steel per 12 hours, is 
“under 1000” Yet what has become of the enormous 
quantity of crade steel which, we are to suppose, has been 
made during the many months, if it be not two years, that 
the process has been alleged to be in use? This “ crude 
steel” is a substance valuable only for conversion by ordi- 
nary heating and rolling into iron, a “crude steel” con- 
taining, by Professor Miller's analyses, nearly 3 por cent. 
of impurities, of which 1.8 per cent. are carbon. It cannot, 
as produced, be cast into an ingot, which is the usual form 
of steel, nor by melting merely coald it run into marketable 
goods, And it is at this crude stage of conversion that the 
Heaton process, as such, ends, the rest being no more than 
the ordinary processes of iron-making and steel-making. 

It might be said that it was enough to let the whole 
matter stand or fall on its merits. So it would; but the 
public are being asked, not to help in experimenting, but 
to engage in an established business, of which things quite 
incredible to ironmasters and steel masters are formally cer 
tifed as from an actual * cost sheet.” A copy of one of 
these, marked absolutely private and confidential, is before 
and the cost of making steel from patent furnace in 


us, 
ingots is given as follows 
per ton 
pCa a 
Rough or ball steel... ove ove o $16 7 
Removing to furnace while hot, including crane... 0 0 6 
Coal, at 6s. per ton 06560 
Wages ove ove 0 6 0 
Expense of ingot moulds 00606 
Wear and tear of furnace we ose - O11 O 
Waste gee ees ose one aw. ©. 6.¢ 
Total 512 7 


ton for coal, the cost of steel rails is worked out at 7/. 6a. 
per ton, including 10 per cent. for management. Were 
this an estimate, we would not greatly care to point vut its 
probable insufficiency ; but it is formally certified, at the 
foot of a“ “correct in every particular.” 
We will venture to say that no marketable steel rail, fit to 
put down in a railway, was ever produced at such a cost. 
Mr. Heaton has no patent or other furnace capable of melt- 
ing steel with 16) cwt. of coal per ton. Let him be as 
sanguine as be likes, but let him, in “certifying” to actual 
cost, bear in mind the following portion of an Act applicable 
to such cases 

24 and 25 VICTORIA, Cap. 96, Section 84, “ Any person, 
being a director, manager, or publie officer of any public 
company who shall make, circulate, or publish, or concur in, 
making, circulating or publishing, any written statement or 
account which he shall know to be false in any material 
particular, with intent to deceive or defraud any member 
shareholder or creditor of any public company, or with in- 
tent to induce any person to become a shareholder or partner 
therein, &c., shall be guilty of a misdemeanour, and, being 
convicted thereof, shall be liable, &., to penal servitude for 
Seren years. 

That Mr. Heaton would wilfully mislead prospective 
shareholders none we presume besides himself yet know ; 
but his certificates in some cases bear a most unfavourable 
construction, and his company should lose no time in either 
confirming them or withdrawing them. It is the province 
of a journal like this to see that the public are not misled, 
wilfully or otherwise, by statements relative to engineering 
and manufactures, We have repeatedly pointed out the 
improbabilities attaching to the statements so diligently 


cost sheet” as 








Cape Clear, to be moored in 68 fathoms of water; a third 
in the south entrance of St. George’s Channel ; and a fourth 
off the north coast of Ireland. It is supposed that these 
four points would command the fairway of the traffic. 

The moored vessels would be built of wood, of about 
200 tons burden, secured with a mushroom anchor and a 
sufficient length of iron cable bent on to a coir hawser for 
veering out in heavy weather; they would be supplied with 
telegraphic apparatus, with appliances for day and night 
signalling, and with fog signals, and they would show a 
mast-head light to guide approaching vessels, The auxiliary 
steamers would be of iron, and of about 500 tons capacity. 

Passing vessels communicating with the floating tele- 
graph station would, after exhibiting their numbers, sigoal 
the message, which would be transmitted to the shore, and 
the answers, if any were required, would be signalled back 
from the floating stations. 

The revenue of this scheme would be derived from five 
different sources— from annual subscriptions, from the 
transmission of messages, from salvage and towage ser- 
vices, sales of stores, and from the embarkation and dis- 
embarkation of mails and passengers. It is assumed that 
a large percentage of the owners of the 39,000 vessels be- 
longing to the United Kingdom and the colonies would 
willingly pay an annual premium for having their ships 
reported, while most of the ships arriving from foreign 
ports would wish to avail themselves of the facilities such 
telegraphic communication would afford. The profits 
arising from miscellaneous telegraphing and from salvage 


| dues would, it is computed, form a very considerable item 


in the company’s income. 

Such is a general sketch of Captain Barrow’s scheme, 
which possesses sufficient merit to recommend it to the 
earnest consideration of the mercantile and marine interests ; 


a | and while the project possesses no serious engineering diffi. 
And from these “ingots,” to be melted at a cost of 5s. a | 


culties, it promises to afford a means of communication 


| which from time to time would be invaluable to merchants 


and to shipowners. The days of waiting for information 
which are now sometimes lost when, in stormy weather 
vessels are slowly beating up Channel, would be ended, and 
many more serious delays would be avoided, by preventing 
the necessity of ships calling at different English or Irish 
ports for their final orders before sailing, which stress of 
weather not unfrequently prevents their doing for some days, 
incurring loss of time and money, causing fluctuations in 
the market, and often an increase of insurance. 


THE HERCULES. 

Tux Hercules completed her six hours’ deep sea trial, at 
load draught, on Friday last, and attained a mean speed of 
13.39 knots. The average indicated horse power was 7185, 
while the consumption of coal, per hour, averaged 18,183 lb., 
corresponding to 2.53 1b. only per horse power per hour. 
The consumption of coal has been erroneously given in 
sacks of 2 cwt. each, whereas 5454 sacks burnt weighed 
200 1b. each. The average power of the engines was 
7303.8 in the first three hours, and 7065.6 in the second. 
The dynamical results, although less striking than those at- 
tained on the remarkable trial at the measured mile, are 
nevertheless satisfactory, and in respect of economy of fuel 
the consumption of coal was even remarkably low. 

As a fighting machine the Hercules can hardly fail to 
produce, even upon the minds of shipbuilders, engineers, and 
naval men, a feeling of wonder, mingled with admiration. 
Although not so vast in size as the Warrior, she is, as all 
know, far more powerful, far more heavily armoured, and 


hull the Hercules is not surpassed in excellence of workman- 
ship, and portions of the internal framework of the interior, 
still accessible, are wonderful for their strength and finish. 
Aloft everything, too, is of the best material and finish. 
The iron masts and steel yards are as fine as anything of 
the kind ever turned out, 

But it is in the engine room and in the battery that the 
greatest wonders are to be found. No other pair of en- 
gines of the same size and actual power has ever been con- 
structed, nor is there such another engine-room in the 
navy. It is scarcely possible, however, to realise the 
dimensions of the chief parts. The cylinder covers, about 
12 ft. in diameter, seem hardly larger than the 8 ft. driving 
wheels on the Great Western Railway, but a better idea is 
formed when one sees how, by a manhole in the eduction 
pipe, an assistant engineer can enter, pass along the pipe 
and let himself down into the huge exhaust port and thus 
clean the valve face and valve seat from the inside, with- 
out taking off the slide bonnets at all. The great trunks, 
47 in. in diameter, admit man and tools for any adjust- 
ment of the gudgeon blocks; while, nearly 12 ft. long, as 
they are, their rush and wind, when flying at the rate of 
72 double strokes per minute, is something not to be for- 
gotten. There is a world of detail, much of it already in 
extensive use, yet hardly the less interesting. The expan- 
sion gear, capable of adjustment while the engine is in 
motion (the link being but little employed for expansion) 
the small separate slide valves for working the engines by 
hand, the toothed gearing for setting up all the nuts, of 
trunk stuffing-boxes, equally alike, the neat separator for 
retaining any water carried over by the steam (which, by 
the way, is superheated up to from 298 deg. to 305 deg.), 
the neat vibrating, telescopic tube for oiling the trunk 
gudgeon, besides a host of other details, all challenge 
attention and admiration. The great crank shaft weigh- 
ing 34 tons, and of which it was once asserted, al- 
though erroneously, that from its weight it was not allowed 
to be taken over Westminster-bridge, is an elegant trifle to 
put in line up, and, when that must come, to get out again. 
Its bearings are in as exact line now as anything in the 
geometry of mechanism can be, and, extending far, far aft, 
is a line of huge screw shafting as fine as anything which 
the utmost nicety of Whitworth’s finish could produce—a 
line in itself a sight to see, with its admirably moulded 
plummer blocks, its great thrust bearing, its couplings, its 
stern stuffing-box and tube, and its water service, 
together with the lofty and even elegant screw alley 
itself. The circulating pumps to the surface condenser 
| are worked by a fine pair of independent, vertical engines, 
and there are besides pumping engines, not only for the 
boilers, but for putting out fire and for drawing water 
out of the bilge channels. The engine room can be covered, 





before going into action, by an immense iron grating, in 
| 4 ft. lengths, as fine a piece of forging as the best railway 
wheel work. All the watertight doors in the engine room 
‘and other bulkheads are made to work from the deck. DBe- 
| sides the engineers’ bath room, a fine apartment, with ample 
water service managed by steam pumps, and requiring no re- 
| moval of slops, there is an engineer's office, for filling in 
' the logs and having a Wheatstone’s electric counter in full 
| view, without requiring a visit to the engine room itself. 
| The boilers with their forty furnaces, and wide and lofty 
stoke holes, with ample ventilation, are by no means the 
least interesting part of the machinery. The fufnaces are 
served by a complete system of overhead railway from the 
coal bunkers, from 9 to 12 tons of coal, upon occasion, 
having to be handled every hour. With their two lofty 
telescopic funnels, steam of 301b. can be got up from cold 
| water in an hour and a quarter. In the whole engineer's 
department, Mr. Swift, the chief engineer, has 80 men under 
| him, or 19 more than the complement on board Cunard’s 
| great ship the Scotia. 
| The battery forms the most magnificent display of naval 
| ordnance in existence. The ship fights four eighteen ton, 
| 10 in. rifled guns, on either beam, the charge of powder 
being 60 Ib., and the pointed chilled shot 400 Ib. in weight. 
With Captain Seott’s carriages they can be fired once a 
| minate, are held under perfect control whether the ship be 
| rolling or pitching, and can be trained 35 deg. either way 
| from athwart ship. The guns in the four corners of the 
| battery can be quickly trained also to fire through recessed 
| ports, and within a few degrees of the keel. We hope 
shortly to give detailed drawings of the gun carriages, with 
| their training gear, compressors, running in and out gear, 
} &c. In themselves they are veritable engineering structures, 
{and Captain Scott, the inventor, says something of ap- 
plyiog hydraulic presses beneath the guns to lift 
them from the fore or hind trucks, when sweeping round 
to the recessed ports. Gunnery Lieutenant Ingles has 
devised a simple and ready means of training each gun, 
for any range, so as to concentrate the fire. It is extra- 
ordinary to see guns weighing, with their carriages, 25 tons, 
under complete mechanical control on shipboard, and 
worked with almost the ease of a locomotive of the same 
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They are guns, too, that the 
sailors are not afraid of, muzzle. loaders with steel immer 
tubes and wrought iron jackets. The French breech- 
loaders on the Magnanime could not, it was said, be fired 
at all unless the breech was properly closed, but it is not 
long since one was fired when the breech was not properly 
closed, and about a dozen men were either killed or 
wounded. Tho Hiereulesshas a 12} ton rifled gun in her 
bow and another Inher stern, besides two 6} ton rifled guns 
in the bow om the upper deck and two more in her stern. 

In ber aceommodations for ber officers and crew, the 
Hercules is admirably fiited up. The officers’ cabins are 
large, lofty, aad Randsomely appointed, while the ward 
room resembles more a club room or a drawing room in an 
hotel than af apartment on shipboard. She is thus likely 
to be a comfortable and healthy ship, whether cruising or 
on a station, while in the event of war sbe could hardly fail 
to give a good acgount of herself, manned as she is with a 
fine staff of officers, and a crew who look as if fighting 
would agree with them. The country as well as her de- 
signer has reason to be proud of such a ship, 


weight upon a turntable, 


EXPLOSIVES FOR BLASTING. 

Ir is proposed in this article to investigate on purely 
theoretical grounds the mechanical effects of gunpowder, 
gun-cotton, and nitro-glycerine under conditions very ana- 
jlogous to those of blasting, for which they have been very 
largely employed—that is to say, when the space confining 
the charge is actually incapable of enlargement until the 
gases evolved by the combustion have attained sufficient 
pressure to do the whole work. Under such conditions the 
mechanical effect is least affected by the rate of combustion, 
and is approximately measured by the maximum pressure 
which the gases are capable of attaining. It has been stated 
that, as a general rule, to produce the same effect in blasting 
as is produced by a given weight of powder, one-sixth of 
that weight of gun-cotton, or one-tenth of that weight of 
nitro-glycerine is sufficient. It may, therefore, be not un- 
interesting to inquire how far theory justifies these practical 
results, assuming Only a knowledge ot the chemical eonstitu- 
tion and the reactions consequent on their explosion. 

Explosion is a sudden and violent expansion into the 
gaseous form, which in the ease of gunpowder, gun-cotton, 
und nitro-glycerine, results from chemical action. It follows, 
then, as a necessary consequence that the conditions for a 
chemical explosion are, that its atoms, linked together by an 
attraction easily overcome, be resolved into gases and 





vapours, highly expanded by the development of heat during 
chemical action. But chemical decomposition is always ac- | 
companied by absorption of heat, since a certain amount of | 
heat is expended in overcoming the affinity binding the | 
atoms together. The development of heat on explosion | 
would, consequently, at first sight, appear to be opposed to 
this principle, and although in this respect explosions may | 
certainly be classed as chemical exceptions, the explanation | 
is evident. During the decomposition heat is absorbed | 
in proportion to the work done in overcoming the affinity | 
of the atoms, but on the liberated atoms recombining | 
in fresh forms, a far greater amount of beat is evolved than | 
was absorbed during decomposition, and the effective heat is | 
therefore the difference between these two amounts. Gun- 
powder is a very intimate mechanical mixture, whilst gun- 
cotton and nitro-glycerine are chemical compounds. Ex- 
plosive mixtures are very much less sudden in their action, 
s fresh forms of combination, requiring an increased im- 
pulse, have to be brought about. Hence the comparison of | 
these explosives is confined to the special case, in which it is 
assumed that the whole of the gas is evolved at once, and | 
immediately raised to the same temperature, conditions only | 
approximately fulfilled in practice 
In the explosion of gunpowder, the mechanical force | 
exerted depends on the production of a large volume of gas | 
from a small charge, the effect being greatly increased by the | 
intense heat developed by the combustion of the sulphur and 
carbon at the expense of the oxygen of the nitre. In order, 
then, to arrive at the amount of this mechanical force, we 
must know both the volume of gas given off by a known 
weight of powder and the heat evolved in ehemical action. 
Recent experiments by Karyoli on the products of explo- 
sion of gunpowder, under conditions very similar to those 
which oecur in practice, furnish data for an equation, which 
represents, with tolerable accuracy, the chemical reaction. 
To avoid unnecessary complication, the chief products of ex- 
plosion only are taken into account. | 
7 (KO, N O,)+48+12 C=4 (KO, 80,)+3 (KO, CO,) | 
+8 C0,+C0+7 N. | 
Substituting in this equation the atomic weights, we find : 
Products of 1 gr. of 
Gunpowder. 








| 





grains. grains. 
4 (KO, $0,)=348 A12 
3 (KO, C O,)=207 246 
8CO, =176 209 
7N 08 116 

co 14 O17 
843 1.000 
Since 31 gr. of air (30 in. barometer 60° Fahr.) occupy 


1000 eubiec inches, the volume of gas generated by 1 gr. of gun- 
powder may be found : 





eub. in. 

‘ 00 

Volume of C 0, =x . , — 440 
31x 1.629 

‘s 1 — 116 X 100_ ge4 
B1lx #713 

co ol * 100_ og 
31 x 967 

854 





Henee, 1 gr. of der yields 884 cubic inches of 
> gr yields gas 


at le 

Now 30 eubie inches of gunpower averages 1 Ib. avoirdupois. 
Henee 1 cubie inch, weighing 233 evolves 205 
inches of gas at 30 barometer Fob. — 


icsuiss st settelion stpanetinins ache tear cop 
rod « gun-cotton, vi 
similar to those employed by him in the analysis 
¢ — and sh , the gun-cotton used 
y was not precisely pure gun-cotton, still his experi- 
Sane ec = 
i our 
Gun-cotton= Cis H, CN o=9CO+300,4+7 HO+N,. 
Pp in exactly same manner as we did in the 
ease of gunpowder : 
: > pene of 1 gr. 
grains. cotton. 
9 CO =126 ese - oon ary 
3CO,= 6 sie ai pos 
7HO= @ ace ° ée 212 
B3N = 42 ae i 142 
297 1.000 
eub. in. 
Volume of OO ==#24% 100» 44 
al x 377 
__-222 x 100_ 
: O-= ix 1a “8 
_ 212x100 __ 
"9 HO = Bix 633 = 1.099 
Ne txIO 
31x .V71s 


Hence 1 gr. of gun-cotton yields 3.46 eubic inches of gas at 
30 barometer 60° Fahr. 

Tgking gun-cotton as 11 Ib. to the cubie foot, 1 eubie inch 
weighing 44.5 grs., evolves 163 eubie inches of gas at 30 
barometer 60° Fahr. 

Nitro - glycerine is prepared by dissolving glycerine 
(C,H, O,) in a mixture of equal measures of concentrated 
nitrie and sulphuric acids. The solution is poured gradually 
into a large volume of water, when it falledown as a heavy 
colourless oil. The formation of nitro-glycerine is very 
analogous to that of gun-cotton. The reaction consequent 
on explosion may be expressed thus : 

C, H, (NO,) O.=3 N46 CO,+5 HO+0. 

Proceeding as before, 

Products of 1 gr. of 
Nitro-glycerine. 





grains. grains. 
3N = @ ies a oe 184 
OO 208 i ee 581 
5HO= 45 ane ous ove 200 
Oo = 8 35 
227 1.000 
in. 
Vol - 184 100 
olume of } = $ix o713— 611 
CO, = 581X100 _ 1 996 
31x 1629 


HO = _°2%100 1 937 
31 x .622 
oO +036 x 100 
31 1.1087 


” 


= .102 


2.976 

Hence 1 grain of nitro-glycerine yields 2.976 eubic inches 
of gas at 30 barometer, 60° Fahr. 

The specific gravity of nitro-glycerine is 1.6, consequently, 
1 cubic inch, weighing 405 grs., evolves 1205 cubic inches of 
gas at 30 barometer, 60° Fahr. 

We have found that : 

1 cubic inch of powder evolves 205 cubic inches of gas. 
of gun-eotton 6 153 - 
» Of nitro-glycerine ,, 1206 - 
It remains, then, to find the temperature at the instant of ex- 
plosion. 

The heat generated during the explosion of gunpowder is 
due to the combustion of the sulphur and carbon. MM. 
Fabre and Silbermann have determined by experiment the 
heat dise:.gaged during the combustion of a large number of 
bodies. Taking as a thermal unit the heat necessary to 
raise the temperature of a pound of water 1° cent., the 
number of thermal units disengaged by a pound of 
sulphur during combustion is 2200, by a pound of carbon 


” ” 


” 


| forming C O, 2473, and by a pound of carbon forming C O,, 


8016 units. 
If, then, the amount of sulphur and carbon in the pro- 
ducts of explosion of one grain be multiplied by their 
calorific values, we obtain the calorific value of a grain of 
sowder. 
P Calorific value of the sulphur ? 
in KO,80, 
Calorifie value of the carbon 
in KO,CO, 
Calorific value of the carbon } 
in CO, 5 
Calorifie value of the carbon } 
in CO 


igX 412x 2200-167 
== fe X .246 x 8086= 173 
= x .209 x 8086= 460 


= 9 x O17 x 2473=— 18 


sls 


The combustion, therefore, of 1 gr. of powder generates 
818 units of heat, or more simply, the explosion of 1 part by 
weight of powder is able to raise the temperature of 818 parte 
by weight of water through 1° cent., or 1 part of water 
818° cent. on the supposition that water could bear such a 
temperature. 

All bodies do not, however, absorb the same amount of 





heat when their temperature rises through a given number 








Al2 = 1901 = 0783 
246 * 2162 = 0682 





Carbonicacid .. «.. 200% 2164 = 452 
Nitrogen ... oes oes 116 x .2440 = 0283 
Carbonic oxide ... «+ «M17 * 2470 = 0042 
-*. Specific heat of products .., sue =. 2002 
If, then, the $18 units of heat g ted during explosi 
be divided by the specific heat of the products, we obtain the 
number of degrees through which the products are raised by 


the explosion. That is:— 


Temperature at moment of explosion = saps a010". 


In a precisely similar manner the temperature at moment 
of explosion of gun-cotton and nitro-glycerine are found. 

In gun-cotton the heat generated is due to the combustion 
of carbon forming C O and C 0°, and of hydrogen forming 
steam. The colorific value of H is 34,462. 

Calorifie value of CO=4x 424K 2473= 786 
CO,= ‘ .222x 8086=— 489 
HO=; x .212 «34,462= 812 


” ” 


” » 


Calorifie value of products of explosion=2087 units. 
To find the specific heat of products. 
Carbonic oxide 424 .2479=.1061 
acid .222« .2164=.0480 
-212% 475 =.1007 
142 * 2440=.0318 


Specific heat of products =.2866 
Temperature at instant of explosion = 2087 — 7307" ©. 


The heated generated by nitro-glyeerine is due to the com- 
bustion of carbon and hydrogen. 


Caloritic value of CO, = x.681 «8086 =—1281 
of HO = 3 x.200x $4462=> 766 


Steam 
Nitrogen 


” ” 


Calorifie value of explosion = 2047 unite. 
To find the specific heat of 


products. 
Carbonic acid .681 x .6164—.1267 


Steam -200 x 4750= 0950 
Oxygen 036 X .2112=.0076 
Nitre .284 x .2440=.0603 


Specific heat of products =.20976 

Temperature at moment of explosion= sory 0s78" Cc. 

It has now been shown that :— 

1 cubic inch of gunpowder, weighing 238 grs., evolves 205 
eubic inches of gas (30 barometer, 60° Far) exposed at the 
moment of explosion to a temperature of 3910° C. 

1 eubie inch of gun-cotton, weighing 44.5 grs., evolves 163 
eubic inches of gas, temperature of explosion being 7307* C. 

1 cubic inch of nitro-glycerine, weighing 405 grs., evolves 


1205 cubic inches of gas, temperature of explosion being 
6878°. 
Taking the coefficient of expansion of a gas at .003665, wo 
ve = 


Volume of gas prodyced at 
moment of explosion of 
1 cubic inch of gun- 
owder. 
Ditto ditto gun-cotton 


= 205 (1+3804° x 003665) 
= 3130 cubie inch. 


153 (14-7291° x 003665) 

4240 eubic inches. 

1205 (1+-6862° x .003665) 
= 31610 eubie inches. 

Hence, by Marriotte’s law, on the os that the 


Ditto ditto nitro-glycerine 


gases are developed in the space filled by the charge, 
atmospheres. 
1 cubic inch of gunpowder exerts a pressure of 3130 
- a gun-cotton is a 4240 
re nitro-glycerine _,, # 31610 


Substituting weights for volumes, and taking the pressure 
of the atmosphere as 151b. on the inch, the mechanical 
foree generated by 
__3130x 15 

233 


1 grain of gunpowder -==200 Ib, on aq. in. 


o 
pa gun-cotten = 420015 _ r904 a 
44.5 
t, 
” nitro-gl yoerine=* 1600+ 16 1167 i 
wa 


Considering then, simply the volume of gas at the instant 
of explosion, the mechanical uced by equal weights 
of gunpowder, gun-cotton, and nitro-glycerine, are in tho 
proportion of 1 to 6.02 to 5.835, 

This comparison, it must be distinctly borne in mind, is 
based on the assumption that the gases on explosion are 
evolyed at onee, and unmediately raised to the same tempera- 
ture, and also that the space confining the charge is prac- 
tically i ble of enlargement, until the maximum - 
sure is attained. It will ‘be i Rigabe ser megs 3d 
nature of the three explosions, that results will have to 
be modified to no small degree, that the discrepancy 
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existing between the theoretical and practical relations of 
the effeets of explosion is due to several causes, which remain 
to be considered. 

Under whatever conditions, the combustion of gunpowder 
is not instantanoous, but —7 progressive. The gas is 
not, as we have assumed, evolved at once, and immediately 
raised to the same temperature, and, therefore, at the mo- 
ment Of explosion, it is less heated and expanded, and, in 
consequence, exerts a ore less pressure than the 
guses from gun-eotton and nitro-glycerine. In addition to 
this, tuis progressive combastion allows time for the heated 
gas to become cooled by contact with the chamber in which 
the charge is confined. Even under the most favourable cir- 
cumstances, a large jroportion of every charge is projected 
unexploded. A large proportion, also, of the products of 
exp# sion of powder are solids, which have to be raised to 
the same temperature as the gases, without contributing to 
the mechanical effect by their expansion. These considera- 
trons tend to show that the value obtained for the mechanical 
force is much too high 

Again, there is every reason to believe that a considerable 
proportion of the oxygen and hydrogen in gun - cotton 
exist already formed as water. In our calculations, however, 
this is altogether neglected. The calorific value of gun- 
cotton on = and consequently the mechanical effect, 
are estimated at much too high a rate If we, for instance, 
suppose all the oxygen and hydrogen existing as water, the 
mechanical effect will be redueed nearly one-half, as the 
if its latent heat from the ignited 


steam will then carry 


In the case of nitro-giycerine, on the contrary, the ex- 
r . more sudden than that of gun-cotton ; there is an 
ex proving a most complete combustion 


1ese several circumstances into account, we 
stion of the results of experimental science 
m of the mechanical! force of explosion is 
rnishing comparative results, not differing 





1 those obtained in practic 


SEYDEL’S HEATING APPARATUS 

I ity to economise fuel, and the desire to obtain a 
sxiform heat, has led to the introduction of various 
thods of heating by hot water, steam, or hot air, which, 


wowever, have only been applied in public buildings, and 
have not yet found their way into private houses. Coals are 

iting dearer every day, and if we consider the enormous 
waste of fuel in our ordinary fireplaces, it is obvious that, 

ner or later, we shall have to make up our minds for a 
‘ al chang: 

Leaving het air out of the question, which in most cases 
has been found troublesome or unwholesome, we can dis- 
tinguish three systems of heating, namely, by hot water, the 
temperature of which is under the boiling point, by hot 
water under pressure, and by steam The first system has been 
extensively applied to hot houses, drying chambers, churches 
museums, and other publie buildings the temperature 
being low the heating surface must necessarily be very 
great, and a series of large cast-iron pipes laid in channels in 
the floor will be required. Such an arrangement, although 

mple, is clumsy and primitive, and m many cases not ap 
p ’ able al all 

On the Continent the system of heating with water of a 
temperature near the boiling point has been further «e 
veloped, and a reduction of the heating surface has been ob 
tained by producing a current of air alongside of it. Thus 
new partic les of cold air present themselves constantly to the 
heated surface, and the heat is given off much more readily 
than by mere radiation. We have been promised drawings 
of the heating apparatus erected in the newly-built town 

muncil house at Berlin, and will come back to this system of 
heating in a future number. 

Heating by hot water under pressure was first intro- 
duced by Perkins and his system, which is particularly dis- 
tinguished by simplicity, and has obtained the attention w hich 
it deserves. Tts principal advantage is, that in consequence of 
the high temperature of the water the heating surface can be 
much reduced, and that instead of big cast-iron pipes small 
wrought-iron pipes can be used, which ean be easily placed 
in a corner and covered by trellis work. It has, however, one 
fault. namely, that the pressure, ranging perhaps, from 200 to 
L000 Ib. per aq. in., the temperature is not under control. The 
pipes have a considerable thickness of metal, and those ex- 
posed to the fire are liable to burn through, which causes 
trouble and annoyance. Circulation of the air and ventilation 
have been entirely disregarded in the application of this 
system. Steam heating also offers the advantage of small 
pipes; but it has the drawback, that a regular steam boiler 
with all its fittings, with a safety valve, a feed pump, Ac., is 
required, that a reliable man must be engaged for working 
it, and that even then the danger of an occasional explosion 
is not entirely removed 

In the apparatus which we have illustrated above, and | 
which has been patented by Mr. T. Seydel, the faults of | 
both systems have been carefully avoided. It consists, like 
all similar arrangements, of a boiler, from which steam or 
hot water is conveyed in small pipes to the heat diffusers 
placed in the compartments to be heated, and to which the 
condensed or cooled water is returned by another pipe w | he 
principal feature of Mr. Seydel’s apparatus is, that the pres 
sure 1 limited to a certain maximum, which cannot be 
exceeded, and yet no steam is allowed to escape. This is 
effected by the adoption of a second flue, which leads 
from the furnace direct to the chimney without touching 
the boiler. In Figs. 1 and 2, which represent a 
sectional elevatien and plan of the boiler, the hot 
gases will pase from the furnace, a, over the fire — 
b, round the boiler tubes, ¢, through the opening, g, into the 
chimney. As soon as the pressure has reached its maximum 
the opening, g. will be partially or entirely closed by « 
damper (Fig. 4) worked by a small plunger, p. At the same 
time the passage f. of the side flue, A, will be opened, the 
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boiler will be allowed to cool down. A simple damper with- 
out the side flue might stifle a emall fire, whereas with the 
arrangement before us, the fire is always kept in good con- 
dition to be available at any moment. The apparatus is 
entirely self-acting, and admits just the amount of heat to 
the boiler which is wanted and no more. It can be given 
into the hands of an inexperienced person, for no amount of 
over firing will do it any harm. 

The form of boiler is tmmaterial, and in the engravings it 
is represented as a small cast-iron box with wrought-iron 
bottom, in which a series of Field tubes have been fixed 
Occasionally it will want refilling, which can be done by the 
filling plug, ». The fire can be used also for other purposes 
and if the apparatus is fixed in dwelling-houses it can be 
eombined with the cooking stove. 

In his heat distributors, Mr. Seydel has endeavoured to 
obtain the most perfect ventilation, which make them 
particularly applicable for hospitals, barracks, and all such 
places where a great many people meet together. In this 
respect almost all systems of heating are more or kk 
deticrent 

The heat diffusers, as shown in Fig. 6, consist of a i 
of wrought-iron pipes connected by annular chambers at 
top and bottom. Steam or hot water is admitted at the top 
through pipe s; and the condensed or cooled water is let otf 
through pipe / into the return pipe. A very large heating sur- 
face, with a small cubic contents, is obtained by putting small 


which acting at the same time as stay bolts keep the whole 
together. The heating pipes are surrounded by a funnel of 
thin sheet iron, at the bottom of which the cold air enters, 
It rises by being heated, and is discharged at the top through 
the holes, z, into the room. A very rapid circulation will 
then take place, and it is obvious that by regulating the cir- 
culation by means of the valve, u, worked by the rod, r, and 
the lever, w, an uniform temperature can be always main- 
tained. If it is desirable to ventilate the room at the same time 
a ventilating valve, z, placed on the top of « can be opened 
simply by turning the rod, v, a handle Going provided at its 
lower end for the purpose. The space above the valve, z, 
communicates with a ventilating chimney, and it will be 
seen that in this way it is possible to heat and ventilate each 


degree as may appear most suitable. By closing the opening 
2, and by opening the valve, zc, the whole heat can be madc 


&c., heat is obtained from other sources. 

Where it is necessary to obtain constantly a large quantity 
of fresh air, as im hospitals, the lower part of the heat 
diffusers can be closed and brought into communication with 
fresh air flues, or other modifications can be made to adapt 
the apparatus to special purposes. 

Considering that in most cases the heating and ventilation 
of a building cannot be uniform, that it has to be equally 
satisfactory under a multitude of very different conditions, 





hot gases will take the way through the latter, and the 


and that everybody ought to be able to alter the temperature 


VENTILATING 








wrought-iron pipes into the interior of the larger ones, | 


room in the house independently of ali the others to such a | 


available for ventilation, when by lighting the gas-burners, | 
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of a room at any time to suit his particular requirements, we 
think Mr. Seydel’s apparatus is one of the most perfect 
which has hitherto come to our notice. 


WESTON’S DIFFERENTIAL RATCHET 
BRACE, 

AmonGst the useful contrivances introduced during the 
last few years by Mr. Thomas A. Weston, the patentee of the 
well-known differential pulley blocks which bear his name, 
is the differential ratchet brace, of which we subjoin a 
sketch. In this brace the ratchet wheel is made in two 





parts, these being placed so that the teeth of one fall op- 
posite the spaces between the teeth of the other, anid 
each part being furnished with its independent pawl. By 
this arrangement the advantages possessed by ratchet-teeth 
of fine pitch are obtained, while at the same time the teeth 
are not reduced in size, and thus give a good bearing for the 
pawls, Mr. Weston’s differential ratchet braces are now 
being manufactured by Messrs. Nettlefold and Chamberlain, 
of Birmingham. 


Tur Weise Triy-piate any Coat Trapes.—The tin-plate 
mills are fairly engaged, and there is a good deal of tirmness 
in regard to prices. The heavy gales which have prevailed 
have delayed the shipments of steam coal, and should the 
weather moderate there is some prospect of a change for the 
better. The home coal trade is still in a very unsatisfactory 
state. 

Tus Warer Power or rue Connecticcer.—The town of 
Holyoke, Massachusetts, U.S., situated on the Connecticut 
river, has been created during the last ten years, and is now 
a flourishing seat of manufacturing industry, with between 


| twenty and thirty large manufactories. The whole of the 


motive power is obtaimed from the Connecticut, which is 
dammed across, and pours over its whole volume with a 
width of 1017 ft., and a fall of from 25 to 20ft. The floods 
of last spring so far injured the dam as to render repairs 
amounting almost to reconstruction, necessary hese 
alterations are now being carried out, and consist in protect- 


| ing the front of the dam for its whole length with a crib 


work haying a sloping face, and filled with broken stone. 
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ROCK BORING MACHINE. 


DESIGNED BY MR. F. B. DEERING AND MR. R. H. TWIGG. 


\ 


MX 
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Vf, We annex tt) ot an 


77, arrange ment of ro« k-boring ma- 
//, chine, designed and recently pa- 
‘tented by Mr. Frederick ‘ 
4/, Dering and Mr. Robert H 
"Wiese. the particular machine 
77h which we give engravings 
4/, veing arranged for boring vertt- 
/// cal holes. Fig. 1 is a general 
4/, view of the machine and frame ; 
“// Vigs, 2, 3,4, and 5 are details 
Y, and Fig. 6 is an enlarged section 
of the main part of the machine 


Y 

Y, Referring to these figures, it 
he, will be seen that the cylinder, a 
8 YY, of the machine is provided with 

i, four pistons, 5, c, d, and ¢, on 

//, the same rod, these pistons form- 

V// ing between them the chambers 

Y S.g, and h. ~ constant supply 

S/ 4 compressed air (supposing 
. Yo that fluid is employed rt driv- 

tA, ing the machine) is furnished to 
/. the chamber, g, through a port, 

/, i, communicating with the main 
supply. A passage, &, leads 
from the back, or upper part of 
the cylinder, and opens into the 
central chamber, g, when the 
pistons are at the back or upper 
Ys part of their stroke, as seen in 
“the figure. Another passage, / 
“leads from the front or lower 
I » cylinder, and opens into the central chamber, , 
when the pistons are at the front or lower part of their strok 
The chamber, 4, communicates with the outside of the 
cylinder by a passage, m, through the piston rod, and the 
chamber, f, communicates with the chamber, A, through the 
connection, n, of the pistons, or otherwise. 

Supposing the pistons to be at the end of their back or uy 
stroke, as seen in the figure, the motive fluid enters by the 
passage, k, behind the back or top piston, b, and produces the 
forward or down stroke of the pistons; in this stroke the 
front or lower end of the cylinder exhausts through the pas- 
sage, /, into the chamber, A, and thence through the passage, 
m, in the piston rod. At the termination of the forward or 
down stroke the central chamber, g, communicates with the 
passage, /, and thus supplies the motive fluid at the front or 
lower end cf the cylinder to produce the up stroke ; and in this 
stroke the back or upper end of the cylinder exhausts through 
the passage, k, into the chamber, f, and thence through th 
pisten rod. For the efficient working of the engine it is de- 
sirable that the openings from the central chamber into the 
two passages, k and /, should be of more than ordinary 
length, in order to allow time for the motive fluid to act and 
to exhaust, also that these passages should be wiredrawn or 
throttled in some portion of their length, to prevent a toc 
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early return action of the motive fluid during the stroke. It 
will be seen from what we have said that no valve is used to 
effect the distribution of the air; and machines constructed on 
this plan are particularly adapted for sinking holes of small 
diameter when it is required that the engine should descend 
into the hole, as seen in the figure, or bore under water. 

It will be noticed that, as shown in the figure, the engine 
is enclosed in a cylindrical easing, 0, the outer diameter of 
which is equal to, or somewhat less than, the diameter of the 
hole, shaft, or tunnel to be bored. The rod carrying the 
piston and tool works through a stuffing-box, p, in the bottom 
f the casing; and three pipes are carried down into the 
casing, one, 7, for supplying the engine, another, r, for rais- 
ing any water which may settle in the bottom of the casing, 
and the third, s, which passes through the bottom of the cas- 
ing to supply the water for forcing the débris from the bottom 
of the hole up round the outside of the casing. The water 
which settles in the bottom of the cylinder is forced into the 
pipe, r, by a dise or flange, r', on the piston rod. The pipe, 
r, is provided with a ball or other valve to prevent the return 
of the water. 

To feed or move the engine there is employed a screw 
shaft, ¢, hollow or solid, above the engine, and working 
through a nut, #, which may be made to open in order to 
allow of the shaft, t, being raised quickly when required. A 
port is formed in the engine cylinder, as seen at v, and a 
whistle is provided, so that when the tool has penetrated a 
certain depth the whistle is sounded, and the attendant is 
mad: acquainted that another fegd of the engine ie required. 
By then turning the nut, «, by suitable gearing, 2, the shaft, 
t, is lowered together with the engine, a. It is preferred to 
interpose a cylinder or pipe, y, between the screw shaft, ¢, 
and the engine or engine casing, and when the engine bas 
cut to a certain depth, the shaft, ¢, is raised, and another 
cylinder, y, is interposed and bolted to the first, and so on as 
the work proeceds. The use of a long screw is thus rendered 
unnecessary. 

Fig. 4 is a section of the cylinder, y, taken at right angles 
to Fig. 1. The ring or boss, a', which carries the nut, u, is 
provided with pivots, 6!, as seen more clearly in the plain 
view, Fig. 5, suspended from a ring, c’, and this ring is in ite 
turn provided with pivots, d', and suspended from another 
ring, ¢*, which is bolted to a tripod or other stand, f) ; these 
pivots, 51, d', are conical, and are clamped in the required 
position by nuts, g'. The nut, », can thus be adjusted to 
and secured at any desired angle. Instead of the pivotted 
rings any other convenient form of universal joint, such as 
semi-ball joint, may be adopted. 


Tue Mot Cents Tonnux.—The Italian papers state that 
the completion of the Mont Cenis Tunnel is to be celebrated 
by a great International Exhibition at Turin. The Govern- 
ment will ask Parliament to vote 3,000,000 francs towards 
the expenses; and the king has, it is stated, expressed 
himself favourably to the project. There are expectations 
of the tunnel being completed next year. 





A few weeks ago I used one made from a 2in. T and a 
fin. elbow, for the purpose of emptying a lodge, and with 
45 lb. of steam from a ten-horse boiler it lifted 13,600ft. 
(cubie) of water in seven hours, and it had the water to lift 
9 ft., being as much water as three double-acting pumps 
(each 5 in. diameter and 10 in stroke, making 50 €8 per 
minute) would lift. They are an invaluable thing in time of 
need, but I cannot so confidently speak for their economy. 

Bolton, Feb. 8, 1869. 4.2 

{The form of steam jet pump constructed by our corre- 
spondent is certainly an a simple one; but from 
the excessive diameter given to the steam nozzle, and the 
form of the chamber in which the nozzle is situated, it must 
be very wasteful of steam.—Ep. E.} 


CAST STEEL AND CAST-IRON CROSSINGS. 
To Tue Eptror oy Exoivegnine. 

S1x,— Having noticed the remark in the “ Recent Patents” 
of your paper of Friday last as to your not being sanguine 
about the manufacture of my steel and iron crossing, I have 
taken the liberty of sending a piece I have rene od of a 
crossing. I also send you a lithograph showing where the 
piece is broken from. 

I do not recommend this crossing for the main line (nor 
the cast-steel crossing), as I consider them too rigid and 
liable to break ; but for sidings and heavy shunting I con- 
sider the combined crossing cannot be equalled. 

The advantage this crossing has over my cast steel one is, 
that instead of about 30s. per cwt. lying in the ground, the 
combined crossing only costs about 16s. ewt., and has all 
the advantages of the cast-steel crossing on the wearing 
parts. We can always depend on getting the working face 
free from honeycomb, whereas in the cast-steel crossing we 
cannot. We also enclose a lithograph of the crossing recom- 
mended for main line traffic. 

Trusting that this explanation will give you a better opinion 
of my combined crossing, 

I am, dear Sir, yours truly, 
J. AnmsTnona, per P. Goprrey. 
srinsworth Iron and Steel Works, Rotherham, 
February 8, 1869. 

[ We willingly insert Mr. Armstrong’s letter; and thank 
him for sending the sample he mentions. The junction of 
the steel and cast iron appears te be perfect.—Ep. E.} 


THE “RADCLIFFE” PROCESS. 
To Tax Eptror ov Exoineerine. 

S1r,—To judge by the number of aspirants to the honour, 
there must be something peculiarly gratifying in the fact of 
having originated a “ process,’ and in having such process 
“known by one’s name.” Familiar in our mouths as house- 
hold words are those of Bessemer, Martin, Siemens, and 
others in connexion with iron and steel manufacture. We 
have also heard, most of us, of the “ Heaton process,” the 
“ Hargreaves process,” and many others; but until last 
Friday morning Radcliffe and his process may be said to have 
been unknown to fame. 

No one need now, however, plead ignorance thereof, Are 
not both fully deseribed in the pages of The Engineer for 
February 5th, 1869 ? 

The experiences of the writer of the article referred to, on 
his visit to the Consett Ironworks, of which Mr. Radcliffe is 
manager, and where his process is in partial operation, are 
of a nature so remarkable that it cannot fail to be instructive 
to follow bim over the ground, and mentally note any new 
idea or startling fact that may present itself. 

For instance, who can doubt the value of the information 
that, after Cort’s invemtion, “then came Nasmyth with the 
hot blast /” or that between these two inventions “ irdén 
manufacture stood still” ? 

Before proceeding with his description of the process, the 
writer indulges in a few moral reflections respecting the 
adoption of new inventions in general. 

“The adoption of any new invention,” he says, “ provided 
it be eminently su ul, appears to be invariably followed 
by two results. The first is that invention for the time is 

ysed. Men stand by stunned, and looking at each 
other, ask, ‘ How is it that this was not done before; being 
done, is there anything left to do?’ ” 

x5 most recent innovation,” which is to paralyse 
thought, and have a stunning effect upon mankind in 
general, “is the Radcliffe process, and it probably deserves 
at this moment more attention than any other which has 
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been brought under the notice of the scientific world since 
Mr. Bessemer astonished the ironmasters of Great Britain by 
his experiments at Baxter House; and this is the process 
our cleerone has undertaken to deseribe. 

It is, however, somewhat unfortunate for the securacy of 
his description that he has not been at the trouble to make 
hunself sequainted with the ordinary methed of making 
plates, bers, or rails, befor: «iving bis attention to the some- 
what extraordinary onv adopted by Mr. Radcliffe. 

“The process differs,” he says, “in one remarkable par- 
ticular from others intended to fulfil the same object in the 
agree x¢ It bas hitherto been the sim of ironworkers 
when @elding two or more puddied balls together. to bring 
out the iron old, and well worked, and in this fact lies, in all 
probability, the failure of Mr. Radecliffe's predecessors.” Now, 
sir, as any paddler or shingler of ( ioveien iron would tell you, 
in order to make sound work, the iron must be brought out of 
the furnace “ young,” with “ the cinder upon it ;” and as, at 
every ironworks in the Cleveland district where rails or 
plates are made, it is the practice, and has bees ever since 
iron wes produged there, to “ dowble” from two to éix balis 
under the hammer in the ordinary course of manufacture, it 
is difficult to redlise the “important particular,” so far as 
thie part of the manufacture is concerned, in which the 
* Kadeliffe process’ differs from the Brown, Jones, or Robin- 
son provess of everyday application ; nor can I detect any 
remarkable novelty in the fact of “ six, eight, or amy required 
number of pudding furnaces being charged” at once; in 
that of the “ process of manufacture” beginning“ when the 
iron is ready ;” in the cinder being “ expelled with consider- 
able violence ; in “ the whole shop reecunding with the noise 
of the hammer; or even in the puddier “taking a ball 
weighing 60 Ih; but how in the world he is to know that it 
weighs 50 Ib. L am at a loses to coneeive. Neither is the 
“spontaneous evolution” of the cinder a feature peculiar to 
the “ Radeliffe process.” 

in what then, it may be asked, does the “ Radcliffe process” 
consist ’ Mr. Radeliffe claims to be the first to have conceived 
the idea of rolling puddied bar down thin and calling it 
finished iron, and it cannot, I think, he denied that the 
notion is an ingenious one. It is true, that in the dark ages 
of iron manufacture, plates and bars used to be made on 
the plan proposed by Mr. Radeliffe, but the practice has 
been in abeyance during a period sufficiently long to justify 
ite reinvention and even its elevation to the dignity of a 
“ process.” yn fally grasped the Radcliffe idea, let us 
now see what disadvantages belong to his “ process,” its 
merits having been sufficiently enlarged upon already. 

In the first place, in order to produce iron at one opera- 
tion of a quality equal to that which has been reworked, 
not only must the pig iron be of a superior quality (costing, 
it will be safe to any, much more than 4s. per ton), but the 
puddiing process itself must be condueted in an entirely 
different, and much more expensive way. Thus instead of 
six or seven heats per shift, of 4} or 44 ewt. each, four or 
five heats at the most, of 4 ewt. each, are suitable for the 
mode of manufacturing iron to which Mr. Radcliffe has 
attached his name. Again, as no cinder can be obtained 
from the furnaces in which the puddied blooms are sub- 
sequently reheated (which cinder, under ordinary cireum- 
stances, is xluced in quantity sufficient to supply the 
whole of the puddling furnaces connected with the mill), 
the fettling has to be bought at a cost of, sxy, 6s. on the ton 
of puddied bar; or must otherwise be stolen from the 
mills worked in the usual way. This is the case af the 
Consett works, where “avery rich cinder from the rail 
mill” is used, and constitutes a little additional charge to 
the debit of the “ Radeliffe process,” which seems to have 
escaped observation. We are told that an ordinary pile 
wustes in the heating furnace “from 5 to 6 per cent.” ; but 
the “ Radeliffe’” bicom, which we are asked to admire, is 
described as having weighed 644 1b. before going into the 
heating furnace, and only 574 lb. in the rough plate, 
having sustained a loss of nearly 11 cent. in the heating 
furnace! Surely this is not one of the “advantages that 
must be apparent at a glance to every ironmaster.”’ 

Of the rough plate nearly a third appears to have been 
sheared off as waste, for the finished plate weighed only 
4i8 Ib. And now a very momentous question suggests itself. 
Two of the principal objects arrived at in piling the iron 
expecially in plate mills, are, firstly, to make the weight of 
each pile correspond to that of the finished plate (this Mr. 
Radeliffe can only roughly guess at); and, secondly, to use 
up the large quantity of scrap, shearings of edges and ends 
of plates, wasters, &c., which would otherwise accumulate 
so rapidly as to choke up the mill, and bring all operations 
to a stand in a few days if not sold or otherwise disposed of ; 
and now we have to consider what becomes of the Rad- 
cliffe scrap. Although Mr. Radcliffe in practice, I believe, 
searcely ever attempts to roll a plate from iron made by his 
process of a thickness « xsceeding three-eighths of an inch, it 
is pretty well understood that the proportion of bad plates to 
goud ones produced is enormous, and that certainly not more 
than one-third of the iron that passes through the rolls is fit 
for the market. What. then, becomes of the balance ?—the 
one-third serap produced in any case and the wasters which 
may be and are produced in abundance? The pet eystem— 
the “ ingenious, cheap, and rapid process” which cannot meet 
the difficulty itself—is relieved of these awkward encum- 
brances ey are smuggled away amongst the other mills, 
and disposed of by other processes than that of Radcliffe. 

Respecting the quality of the finished iron thus produced, 
ostensibly cheaply, but in reality at the expense of the other 
departments, little need be anid; nothing is easier than to 
produce from pig iron of very common quality, puddled bar 
that would stand the tests for tensile strength certified to by 
Mr. Kirkaldy. and that without the aid of a 20-ton steam 
hammer or any unusual appliance ; or, on the other hand, of 
aes a soft quality to stand bending, pean Dae 

e are most of us familiar with many dusty old samples of 


this sort of thing; but, as @ rule, iron manufacturers who 
have tried to reduce the plan to practice, have failed to do 
so, not because their iron would not weld under the hammer, 





or because they experi any difficulty in charging the 
Suan tame Ge clectina tunier tan, tos be tie teen 
oat Gay oe ee ay te cules tacead ay eau 
any appreach to umformity in y; use they 

not, by it, dispose of their scrap and other waste material, 
except at a ruinous loss, and because they had difficulty in 
persuading their customers that puddied iron was good 
one & Casares 
What, shall we say then? We have canonised Cort and 
Nasmyth, Mushet and Bessemer, Heaton and Hargreaves 


are candidates for fame; shall Radeliffe also have a statue? 
Yours, Sir, 
February 8, 1869. A Haro W oxsutrren. 





MR. KIRKALDY’S TESTING MACHINE. 
To rux Eviror ov Exveorreeniso. 

Stx,—* The some time since” refers, I believe, to the 5th 
January, 1866, when a link of Shortridge, Howell, and Co.'s 
manufacture was tested in the presence of Mr. Howell, Mr. 
Ordish, Mr. Carrington, and some others from Mr. C.'s office, 
and another link on the following day. These are the only 
experiments in which my indicator dial was used in conjanc- 
tion, or at the same time, with “a trammel,” and they were 
made within a fortnight of the opening of my novel establish- 
ment. The trammels only measured a ion of the link, 
whereas the dial ineluded the holes and the distance between 
them. 

No one who has seen my testing machine and appliances 
ean deny but that I must have been in earnest, or | would 
never have devoted so much time and expended so much 
money in erecting a machine with which to carry out experi- 
ments upon a seale worthy of the vast importance of the 
subject. I can only add that I never for one moment doubted 
but that the author of the paper “On the relation between 
the Safe Load and the ultimate Strength of Iron’’ would have 
cheerfully aided me in the prosecution of an arduous under- 
taking. 








I remain, Sir, yours respectfully, 
Davip KiRKALpY. 
Testing and Experimenting Works, Grove, 
Southwark-street, London, &.E., Feb. 10, 1869. 


STRAINS ON ARCHED GIRDERS. 
To tux Eptror or Excinerrine. 

Srr,—I beg to send you a short paper upon this subject, 
which, if you will do me the favour of inserting it, will, I 
hope, upon due consideration thereof, convince “ L. G. B.” 
and Mr. Birckel that their present ideas upon the subject 
are erroneous. 

I am, Sir, your obedient Servant, 

Sidmouth, January 29, 1869. C. J. Bettamy. 

A Method of Exhibiting by Construction the Strains upon 
Arched Girders produced by a Partial Load. 

In Fig. 1 les A, CA, be a curved arch rib, loaded with the 
weights, W,W, W, W,. It is required to find the various 
strains produced by these weights, neglecting the weight of 
the rib itself. The first thing to be done is to construct the 











eurve of equilibrium due to the weights imposed. This will 
be a polygon passing through the points, A, C A,, and having 
its apices in the vertical lines passing through the weights. 
If it is required to construct this without any previous cal- 
culation, we must first draw what may be called atrial curve 
of equilibrium. In Fig. 1, assume any two lines, A, K - K L, 
as the initial lines of the polygon. Take a vertical line, D H, 
and make the divisions, D E.-EF-FG- GH, represent to 
any scale the weights, W, W, W, W,, res ively: draw 
DP-EP parallel to A, K-K L, and join FP-GP-HP. 
Complete the remaining sides of the polygon, makin 
LM-MN-N Oparallel to FP-GP-HP. Draw the chor 
line, A, O, and draw PQ parallel to it. Now transfer the 
line, D H, with its divisions to Fig. 2. In Fig. 2 draw the 
horizontal line, Q P, making QP im Fig. 2: HR in Fig. 1 

:B,C,:: BC, andjom DP.EP.FP.GP.HP. Ifnow 
in Fig. 2 we construct a polygon, A, K L MN A,, with sides 
parallel to these lines, it will pass through the points, 
A, CA,, and be the curve of equilibrium required. More- 
over, the line, Q P, represents the horizontal thrust, and the 
lines, DP.H P. the reactions of the abutments at A, As, 
both in magnitude and direction. 

The strains upon the arch at any point, p may be stated 
thus : 

1. A comprehensive strain tangential to the curve at p. 

2. A shearing strain normal to the curve at p. 

3. A bending moment. 

In Fig. 2 draw the vertical line pg. Then on the scale of 
strains draw Pz parallel to the curve of the arch at p, and 
also another line parallel to the curve of equilibrium at q, 
which in this ease is the line PF, also draw F y perpen- 
dicular to Pz. Then, ' 

1. The tangential compressive strain or thrust at p is re- 
presented by Py. , 

2. The normal shearing strain by the line F y. 

3. The bending moment at p is the horizontal thrust, PQ 





by the vertical distance between the two curves 
=PQxpgq. It tends to fatten or the curve of the 
arch at p according as gis above or p at that point. 
The points of intersection of the two curves are points of 
contrary flexure. This construction is general for 
ay Sane eos 
be resultant pressure on the arch at p is equal in amount 


te the thrust of the curve of equilibrium and is 
perallel to its direction. This, as has been stated, may be re- 
sdived into two forces, the one tangential and the other 
normal to the curve of the arch at p. 
parent anomaly of the reaction of the abutment not being 
exactly equal and opposite to the tangential 

arch at that point ; the real fact being that thé reaction is 
equal and opposite to the resultant of the two forces, viz., 
the tangential and the normal ures, or in other words 
Io io equal onl appectio te tho Caves ili 

um. 





The case of an arch loaded with a weight at its centre, which 
I adduced in my former letter, is a particular case of this 
general construction. In such » case the curve of equilibrium 
would be the two chord lines, A, C-C As, and the reaction of 
the abutment acts in the direction of those lines, as I before 
stated. . J. B. 


THE VENTILATION OF WORKSHOPS. 
To tus Evtror or Exot wgeniye. 

Srr,— We have seen a letter in your of the 5th inst. 
from Mr. G. Allan, referring to an cailation by the Wol- 
verhampton Corrugated Iron Company of an arrangement 
for drawing off and condensing the Yapoure ang from 
baths, &e., used for galvanising and coating and also 
for any other kindred purpose where offgnsive gas or smell is 
evolved from liquids. 

Mr. Allan appears to us to have missed the point of the 
matter in his communication, or to be imperfectly informed 
as to the process adopted by the C Iron pany, 
for the plan of “ ventilation” referred to by him is very old 
indeed, and has been in use by us for years, 

The method adopted by the Corry; eri isa 
novel application of the ordinary prineiple, but in con- 
struction and use totally different from the usual ventilation 
arrangement by means of fan and tubes. 

We may mention that the fan used by the company for 
their purpose is one of Schiele’s 1863 exhaust fans of 
special construction, made and supphed golely by us, and 
that its efficiency has contributed largely ¢o the success of 
the scheme. This fan replaced three others made by the 
firm named in Mr. Allan's letter (our old patent), whose 
combined work it performs. 

Yours obediently, 
Tug Union Exeryegntne Co, (Laxrrsp), 
Late C. SCHTELE AyD Co, 
2, Clarence-buildings, Booth-street, Manehester, 
February 10, 1569, 


Tue Forrten Coat anp Irow Trapsa—The demand 
for coal in Belgium has somewhat improved, but the trade 
is still characterised by a certain hesitation, and in the basin 
of the Couchant de Mons the production has been. reduced 
to one-fourth its full amount. Thé coal-owners of the 
province of Namur have formed an association for the 
protection of their trade interests, It ja caleulated, but 
unofficially, that the total quantity gf eoal exported from 
Belgium to France last year was 3,22 tons, a8 compared 
with 3,014,452 tons in 1867, and 3393,649 tons in 1866. 
The quantity of coke exported from Belgium to France last 
year was 193,131 tons, as compared with 232,984 tons in 
1867, and 292,793 tons in 1866. A} diedtion of a 
contract for 9000 tons of rails required f@i Belgian State 
railways will shortly be made, but the Has not vet been 
fixed. Some improvement is noted im pig in jum ; 
refining now ranges from 2/. 16s. to 2&-18e."per ton, “Stocks 
of pig are stated to be generally much reduded in Belgium, 
while the requirements of consumption: are increasing. The 
demand for pig is also active in the French department of 
the Moselle, and the French iron trade poy may be said 
to sustain the improvement which hae noticed in it of 
late. It would be strange, having regard to the i rtant 
railway enterprises now on hand in various parts of icone, 
if it were otherwise. ‘ 

Tur Wootwicu axp Dertrorp Docx¥anns.—The clos- 
ing of Woolwich and Deptford dock on the Ist of 
October and the lst of April next respectively will throw 
a considerable number of skilled labourers out of work, 
unless the vacancies occurring in the interim at the Chatham 
and Portsmouth yards should open another field for them. 
There will be unemployed nearly 700 shipwrights, 40 
calkers, 150 joiners, 20 sailmakers, 40 sawyers, 220 smiths, 
20 millwrights, 50 riggers, and about 530 labourers. It is pro- 
bable that Woolwich dockyard, which was the first dock yard 
built in the kingdom, having been constructed in the reign 
of Henry VILL., will become an immense shipbuilding yard, 
conducted by private enterprise; and from its situation, 
extent, and the depth of water at that part of the river, it 
will certainly be the finest yard on the Thames. The river 
frontage of the yard is about 3700ft., and its breadth varies 
from 280 to 920it. With respect to Deptford yard, which 
ordinarily employed about 750 hands, it is proposed that 
model workshops should be established in it—a portion 
being allotted to the use of manufacturing firms who would 
become tenants of the Government. It is stated that the 
a has been favourably received by Mr. Childers, 

iret Lord of the Admiralty, and Mr. Cardwell, Secretary 
of State for War. A vigorous local effort is being made in 
Deptford to avert, by the substitution of some employment 
for that of which the dockyard hands will be deprived on 
the Ist of April, the consequences likely to result from the 
discharge of so many men—chiefly of the labouring class. 
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RECENT PATENTS. 
Tux following specifications of are all 
papper er ag nh 2 1868 ; and that Saes’ year Aeadd bo otven 
them, at the annexed prices, from the Great Seal 

Patent € 


eo -lane. 

(No. 1362, 10d.) Alfred st Pocock, of ear 
tents somewhat complicated Monee J 

valves of steam engines, which d require iota te to 

deseri 

(No. 1864, 2s.) Charles Drake, of 17, Renfrew toed, Ken- 


nington, patents the use, im erecting concrete 
flanged iron plates supported. by uprights secured 
against the face of the go these tes being capable of 


being shifted upwards step vile Gm the uprights, and of 


being locked in position by bo: passing through the 
uprights and the flanges pe The tent also 
plates and 


cludes methods han toth the front and 
inci a 


uprights, and 

*(No. 1370, 2s. 4d.) ward Primesten Howard Vaughan, 
of 54, Chancery-lane, patents, as the agent of Lancelot Hope 
Everitt, of New Orleans, a curious of accoustic 


could not describe briefl 


telegraphic apparatus whigh ly: 
(No. <s 10d.) a of Wakefield, and 
George Wood Balydon, of near Wakefield, 


patent arrangements of boilers and Accordin 
these plans it is to make a Cornish boiler with a 
single oval flue traversed by water tubes, the furnace being 
placed outside the pollen at the front end. The furnace is to 
be divided longitudinally by a water tank having openings 
formed Qeinal it, and each half of the furnace is to have in- 
dependent communication with the boiler flue, dampers ome | 
placed at i of the furnace and flue. It is intende 
that the two halves of the furnace shall be fired alternately, 
and that the gases — = half which has been newly 
shall be made to pass the ings in the dividing 
water space, and over the b; he fise'in the other half of the 
furnace on their way to ) flue. y jons of this 
arrangement are also mel 

(No. 1374, 8d.) Vietor; of Brussels, patents 
various methods of connecting pipes.or tubes by surrounding 
the joint by a band of elastic material held in place by a clip. 
Numerous forms of clips, &e., are ineluded in the patent. 

(No. 1377, 6d.) Henry Chayton, of Wilton Castle, near 
Darlington, patents an arrangement of i endent axles 
for railway wheels. According to this plan the axles of 
the two wheels forming a pair are united by a kind of long 

e box which reaches trom wheel to wheel, and which con- 
‘ait s the iy in which the axles run. 

(No. 13 », 10d.) Loftus Perkins, of Seaford-street, patents 
methods of soe wi iron wheels with tubular spokes. 
The spokes have solid , which are screwed into the tyre 
and nave. 

(No. 1381, 1s. 4d.) Loftus Perkins, of Seaford-street, also 
patents methods of constructing boilers of a number of 
wrought-iron tubes placed parallel to each other, and con- 
necte -d by shorter tubes screwed into them. The construction 
of these boilers would require drawings to explain fully. 

(No. 1393, 1s. 6d.) Gion Baptiste Babacci, of Florence, 
= ents an arrrangement of gas engine, which we could not 

scribe briefly, and which we must say is of but doubtful 

merit. 

(No. 1397, 4d.) William Wright, of Mostyn, patents a 
method of manufacturing malleable iron from the spongy iron 

btained from artificial or natural oxide of iron, or from the 
residue of burnt copper ores. The method is as follows: A 
quantity of the spongy iron is thrown around the sides of a 
puddling furnace, and the pig iron charged in as usual; 

when the latter has melted the spongy iron is raked into it, 
and the whole worked as usual. The spongy iron may also 
be angen hot as it comes from the reducing furnace direct 
» the melted pig. Mr. Wright states that equal parts of 

5 g and spongy iron work well together. 

(No. 1404, 10d.) Robert Scott, of Edinburgh, patents an 
arrangement of millstone dressing machine, which it would 
require drawings to describe. 

(No 1410, 10d.) William Ferrie, of tho Monkland Iron 
and Steel W. orks, patents constructing blast furnaces with 

the dam below the tymp, and providing such furnaces with 
unproved outlets for the formed of refractory material. 

No. 1412, 1s. 8d.) Joseph Betteley, of Cavendish House, 
Bootle, near Liverpool, patents various details in the con- 
struction of ships, and im the fastenings employed, which we 

yuld not describe briefly. 

Ne. 1415, 3s. 6d.) Samuel Chatwood, of Bolton, patents 
bumerous im provements in the construction of safes, and, 
amongst others, the arran ent of bankers’ well safes, which 

436 of 


fired 


we llustrated on page our last volume. Mr. Chatwood 
also claims in his patent methods of forming the angles of safes 
by welding the plates by of flame. Mr. Chatwood, we 


uld state, holds the sole license for the use of Bertram’s 
flame-welding process for sale cee: 

(No. 1416, 10d.) Sammel Parr and Alfred Strong, of 26, 
College-hill, Cannon-street, patent the system of cellular 
construction for walls, &e., of which a description appeared 
on page 16 of our last tolume. 
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THE PATENT : JOU! RNAL. 
Grants of Provisional Protection for Six 
onths. 
JOHN Faspenick Gustave Keomscurapsr, Gloucester- 
reet, Camden-town, “improvements in apparatus for gene- 
be ting an inflammable gas or vapour suitable to be burnt at gas 
urners to yield light and beat.” 
ABNER THORPE, Codnor, “ Improvements in chatra, cages, 
or rho ists used in mines, shafts, or lifts, and in the machinery or 
‘pparatus employed therein.” 
677. HENRY WILLIAM GRYL&S, Great Saint Helen’s, 
pparatus for obtaining and applying motive power.” 
Joun’ Henny Jonsson, 47, Lincoin’s-inn-fields, 
_ mode of and cee for treating diseases.” 


“ Improved 


mM i} “A new 


7. Grones DPIELD, Lancaster, “Improvements in the 
_ mannfactare of varnish.” * 
038. WILLIAM Ropsxt Laks, 8, Southampton-buildings, “ An 








land or water, and in apparatus connected therewith.” 

3945. Bua Calder Cottage, Rochdale, “ Certain 
im: in or to furnaces. 

oo a] — erage pony Mp me cay at BP 
such manufacture.” 


63. a Twomad BUCHAN SYDSERFF, Ruchigw, “An improved bailot- 


voting apparatus.” 
75. Frepeaic NewrTox Gusponam, 448, W: West-strand, and nx. | 
BERT ALLMAN, Certain improved 
like 


Ampthill-square, 
pated gees for signals on railway trains and for 


us AusxA NDER eet avn enaipen i Soneerr- lane, “ Improve- 
ments in breech-loading firearms and 

120. Henry — - halen $8, Somerset-street, Aldgate, “ Im- 
provements in the cunstraction and manufacture of packing 
cases, boxes, and trunks.” 

144. Joy Loaper and Wiridam Hewky Cur, Finsbury, “ Im- 
provements in steam bollers.” 

Sega BARNETT age ag rane 

ments in means for obtaining in sg 

works of art, and designs in relief and i inte, composed of 

metals, wood, gema, wax, and other substances, also of 

type, cog wheels, bearings, and pont one of machinery.” 

’s-inn-fielda, “ Imaprove- 


* Improve- 
ioe fenedenion of 


Joun Henry Jomnson, 47, 
ments in the burning afi bricks and other like articies, and in 
the kilns and therein.” 

177. Goren ARTHU =Cuow,, eweastie-on-Tyne, “ Improvements 
in radial and other ling machines.” 

179, Faxperick Antate Paget, 1, Seymour-chambers, “ Im- 
provements im the construction and arrangement of steam 
boilers, and in their furnaces. grates, and flues.” 

183. Epwarb Barcaort, kawtenstall, “Improvements in the 

construction of Cocks, taps, or valves for controlling the flow of 
water or other li 

185, Mason JOHNSTON MATTHEWS, Glasgow, “ Improvements in 

harmoniams.” 

HENRI ADRIEN Bonnevi.e, 10, Sackville-street, 
provements in metallic action frames for pianofortes.”’ 
139. CHARLSS pe Beaeus and CAMILLE Faves, 10, Strand, “Im 

provements in locomotives and other railway ca! » 

191. JouN WILLIAM WILSON, Barnsley, * ‘Improvements in steam 
boilers,” 

195. CHARLES JouN Caves, 18, Endsleigh-street, “ Improvements 
in drills and apparatus for boring holes in coal, hard ground, 
slate, and minerals.” 

196. THOMAS CHRIsTOPHER Lewis, Shepherd’s-lane, Brixton, 
“Improvements in steam engines.” 


187. «“Im- 





197. CHARLES Goprrey GuMPEL, Leicester-equare, “Improvo- 
ments applicable to keyhole plates and escutcheons.’’ 

199, WiLliaM Rosert Laks, 8 South buildi * An 
improved apparatus for shearing animals and skins,” 

200. RicHagp BAXENDEN and Joseru Heap, Chorley, “Im- 


provements in looms for weaving.” 

201, ALesrT Bexwick CUNNINGHAM, Royal Military Academy, 
Woolwich, “Improvements in apparatus for throwing horses 
and other cattle for veterinary purposes,” 

22. Bryce Onxaié, Branthwaite, “ Improvements in apparatus 
or machinery for communicating and signalling between 
passengers, guards, and drivers of railway trains.” 

208. MATTHEW TiLpesLey, Willenhall, “An improvement or 
improvements in the manufacture of the annealing cans used in 
annealing sheet iron.” 

204. JouN WILKINS, Nottingham, “ Improvements in the mana- 
facture of looped and knitted fabrics,” 

205. JouN Spsieut, Jonw Evwirp Brrrox, and Epwarp 
Brooks, Bradford, “ Improvements in machinery or apparatus 
for spinning, twisting, or doubling and roving wool or other 
fibrous substances.” 





206. ArTHUr Maw, Benthall Works, Broseley, “ Improvements 
in the construction of moulds for moulding china, earthenware, | 
or pottery.” 

208, THomas Cook, Old Kent-road, and Jonxs Watson, Victoria- | 
chambers, “ Improvements in the mode of and apparatus for 
producing and applying motive power, also applicable for | 
measuring the fiow of gas and other fluids.” 

209. James Woop Hoxsrretp and Josern Woop Honsrra.p, | 
Vulcan lronworks, Dewsbury, “Improvemente in steam 
boilers.” 

210. WitLt1AmM Epwarp Genes, 11, Wellington-street, “ Improve- 
ments in machines for cutting into slate in quarries, applicable | 
also to machines for cutting in coal pits, mines, and stone 
quarries.” | 

211. Witttam Dennis, 57, Aldermanbury, “ Improvements in 
letter boxes, letter pillars, and such like depositories.” 

212. WiLLam BURGESS, 96, Newgate-street, “Improvements in 
mincing machines.” 

213. Josgrn Beatriz, Surbiton, “Improvements in buffing ap- 
peratas for railway carriages.” | 

214. Jomn MILLWARD, Birmingham, * ‘Improvements in ma-| 
chines for quarrying and sawing stone or minerals.” | 

216. Joun OxtTon, 34, Couriand-grove, Wandsworth-road, “ Im- 
provements im graduating the admission of steam to the 
cylinders of locomotive and other steam engines by means of 
the reversing and regulator gesring. 

716. Epwarp Siwons, Sheffield, * Improved means for com- | 
municating between passengers, guard, and engine driver upon 
railway trains.” } 

217. Wittiam Hooors, Halstead, and Henny Horsnari., Bul- | 
ford Mille, Witham, “ Improvements in dressing millstones, and 
in apparatus to be used therefor.” 

718. Lovis JouN CrossLey and RicHARD HANSON, Halifax, 
Improvements in the means used in steaming printed yarns.” | 

219. Huyter Hexwry Muapocns, 7, Staple-inn, * Improve ments | 

in the smelting of copper, and in apparatus to be used therein.” 

BENJAMIN MOUNTAIN, THOMAS RicHMOND, and GroRrGE 
DurrixLp, Leeds, “ Improved appliances to be used in the 
manufacture of boots and shoes, 

221. Joun Di~nspape, Skipton, “ Improvements in spinning and 
twisting machinery.” 

223. WILLIAM MANDEVILLE WELLING, New York, “ Improve- 

ments in compositions resembling ivory.” 

CLAUDE ToucHEVIEUK, 2. Rue Ste. Appoline, Paria, “ Im- 
provements in hinges of earrings applicable to certain other 
articles of jewellery.” 

226. Rowert Giiss Lowspes, Auidhousefield Crofthead, end 
Ma.Lcom M. CALLom, Barrhead, “ Improvements in machinery or 
apparatus to be employed for finishing textile or other fabrics.” 

297. CLINTON EpervMbe Baooman, 166, Fleet-street, “ Improve- 
ments in the construction of cocks or valves.” 

228. WiLuaM Epwakd Newton, 66, Chancery-lane, “ Improve- 
ments in machinery for stamping end forming articles of sheet 
metal.” 

229, Jawes Car, Manchester, “ Seater in the produc- 
tion of tapes or ‘ladders’ for venetian blinds. 

230. Atraey Vincent Newton, 66, Chancery-lane, “An im- 

germinating grain and 


prov ement im fermenting substances and 
EpauN» HARTLEY, Oldham, “improvements in looms a 
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seeds,” 
231. 


weaving.” 








ne 3 

"ara of “Improvements In the 
233. 

Pe — ol ees eres 
"Sulooermntie eg oe Be ie Ser 
in machinery oF apparatus to be employed ia the 
gS penn ny Mall, oy A 
at eee tam 

mingham, “I 


and sen Toe aia. 
sesh wich Improvements are also applicable tothe - 
pn the windows of rellway and other carrlages 


238. we: Sovsuenes ie Enis, Sheffield, “ An improved method 
of rolling armour 

ser o_o JAMES longs 9 ese and Georar ng he 

‘rors mprovements in machinery for preparing, dra 
ing, and finishing wool, cotton, and other fibres,” 

240. JouN MMAR, Cambridge-road, * Improvements in the 
manufactare of envelopes.” 

241. JonN WiLs0Nn, Poppleton, “ Improvements in machinery for 
shaking straw.” 

Wittiam Roperr LAKE, 8, Soathampton- buildings, “ Im. 

provements in ventilating 

24. ALFRED ViNcENT NE 66, ‘Chancery- lane, “ Improve- 
ments in machinery for cutting veneers.” 

245. Henny Law, x-street, “ in tus for 
connecting soft metal and other - pipes, and for attaching cocks 
and other fittings thereto.” 

246, CLAUDIO GIL, 6, Boulevart des Oapucines, Paris, “ Improve- 
ments in the manufacture of sugar,” 

247. CHARLES Frencu, Omega-terrage, Blandford-square, “ Im- 
provements in means or apparatus for intercommunication on 
railway trains.” 








248. Coun Marner, Salford, “I hinery or 
apparatus for singeing fabries by gas flames.” 
249. THomas Rexper, ts in the fi 





ve < sheet-metal rollers and in. the machinery employed 

erein. 

251. James TAYLOR, Birkenhead, “ Improvements in machinery 
or apparatus for propelling ships, also. partly applicable as hoist- 
ing tackle and for at "eas 

252, THOMAS VAUGHAN, -on-Tees, and JOHN 
Watt Sarre, Manchester, * Improvements in treating smoke 
and soot for the preparation of an article of commerce there- 
from.” 

254. James Porteous, Edinburgh, and Henry Gipson, Mussel- 
burgh, “ Improvements in the re of tobacco and in 
the aan peg ed apparatas employed therefor.” 

255, Thomas ws, 06, 6-street, “Improvements in 
liquid discharging apparatus for extinguishing fire and other 
purposes, and in the means for generating gas within such 
apparatus,” 

256. JouN Hexry Jonson, 47, a fields, for the in- 
vention of “ Improvements in keys 
the | aie way of pore ay ind f for 

257, BERT GIRDWOOD, coccomamaat in en- 
velopes and in bags such as are used Ps transmitting samples.” 

268, Evwarp Henry Prentice, Stowmarket, * improvements in 
the manufacture of phosphatic manures,” 

259. JAMES SILMAN, 6 
facture of knives for cutting out the 

260, Groner TANGY®, 
copying presses.” 


mts in the mannu- 
of boots and shoes.” 
“Improvements in letter 


262, ALFREv CAPPER Pass, ee ogee Smelting Works, Bed- 
minster, “ Improvements in the method of ‘of and apparatus for 
condensing and other fumes, vapours, 


metallic and 
gases, and smoke, in obtaining oxide of zinc 

263. CARL WOLFGANG PetEeRaey, Norton Folgate, “Im 
ments in life-boats, which improvements are also applicable 
steam tugs, pilot boats, and tenders.” 

264. Rosert Mupek MARCHANT, Torrington-square, *‘ An im- 
proved mode of obtaining and applying power for locomotive 
and stationary purposes, and apparatus connected therewith. 

266. WiLLiAM Brown and THOMAS HUSTLER GARBUTT, Seamur, 
near Scarborough, “ ny 3 —— in fi 


tesil At 








265. pemewowngingen sf ap 
yrovements in ‘or ga tt we b 
fang. and fink textile fs pen in, 
270, ROBERT BLACKBER, Norfolk-road, Dalston, “ An improved 


pessary.” 
272. Louis Preare Hesert — Lovrs ARMAND MOULIN, Neuilly 
on Seine, Avenue du Ronle, No, 51, department de la Seine, 
» An improved press for stamping letters, books, and documents 
with ink or other colouring matter.” 


| Patents on which the Stamp Duty of £50 has 
been Paid, and Dates of their Production for 


cate. 
372. Wiriaisam Ricuanps, 7, Regina-road, ave, by Ae, se 


ments in means or apparatus for measuring liquids 
7th February, 1866. 

376. JoserH ALEXANDER MAXWELL, 7, Park-avenue, Sandy- 
mount, “ Improvements in pneumatic railways.”—Dated 7th 
February, 1866. 

| 404. JAMES ROCK, junior, Hastings, “ Improvements in carriages 
and wagons with folding heads or coverings, and in carriage 
springs.” ~ Dated 9th February, 1866, 

35%, THOMAS Spencer, Euston-square, “Improvements in the 
mode of and apparatus for fil water and other fluids.” 
Dated 5th February, 1866. 
WILLIAM RENNEY, 69, Lombard-street, * Improved means of 

and apparatus for preventing oscillation and vibration of the 
card in fron ships’ end other — compasses by means of 
triction.”-—-Dated 5th February, 1 

369. Unian Soorr, 66, tert Lo Camden-town, “ * Lmprove- 
ments in various parte of railway and other carriages, some of 
which may be applied to other purposes.”—Dated 7th February, 


1 
336, JOSKPH TOWNSEND, G “ Lmaprovements in preparing 
size or stiffening and in app ying the same to textile materials 
or fabrics.”"—Dated 8th Fehruary, 1866. 
362, Evwanp Apotren H&aMANN BEUTRER, Achen, Prussia. 
“Imiprovetnents in axle boxes for railway carriages. 
6th Rebruary, 1866. 


353, 


*—Dated 


Patents on which the Stam: weg And £100 has 
been Paid, and Dates of uction for 
Certificate. 


311. ADAM CARLISLE BAMLETT, Middleton Tyas, near Richmond, 
» Improvemen!s in reaping and mowing machines,"—Dated 6th 
February, 1862. 

330. Wiuiiau Hammosp BARTuoLouEw, 2, Warwick-villas 

rw & in Ford gee or nae suitable for the 

navigation canals and ri th February, 1862. 

463. WinuaM Hawes, Laie La po pom near mov Ma Sate Improvements 

of cotton and other 

, 1862. 

= JOuN ImRay, a. orl maby “ Improvements 

n binges.” Dated 25th February, 1862. 
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se eT ees ——a — 
LANDSDELL’S STEAM SYPHON PUMP. 

We subjoin an engraving of a form of steam-jet pump, 
designed by Mr. Henry 8. Landedell, and constructed by 
the Kecamn Syphon Company, of New York, which has been 
applied, to some extent, on several of the American lines for 
raising water for the supply of the locomotives at points 
where no regular pumping station is established. The 
pump is worked by steam supplied by the locomotive, which 
is to be furnished with water, and its construction is clearly 
shown by the engraving. Referring to the figure, it will be 





| ment of tri-coloured hand signal lamp, for the use of railway | 
| guards, shunters, &., which has been designed and mted | 


i that the pump consists of a neatly designed standard | 
I I : g | 


osing two pipes, each having a branch projecting from 
standard. One of these branches,’ E, is, when the 
sump isto be worked, conneeted by a flexible pipe with 
» suitable steam cock on the boiler of the locomotive, 


nd the stemm is thus conducted down the pipe, E B, | 


to the nozzle at the lower end. This nozzle discharges 
to a chamber from which two pipes, C C, descend into the 
well, or other source of supply, whilst a third pipe, D, passes 


up through the standard to the discharging branch, F. The 


BROWN AND JONES'S HAND SIGNAL LAMP. 


' 


We annex illustrations of a neat and convenient arrange- | 


by Mr. W. Armit Brown and Mr. Richard L. Jones, of | 
the engineers’ staff, London, Chatham, and Dover Railway. 
The peculiarity in this lamp consists in the arrangement by | 
| which the person using it is enabled to change the colour of | 
| the light exhibited by simply depressing the one or the other | 
| of two stops conveniently placed at the top of the lamp, | 
| as shown in the ———_ view. The details of the lamp | 
| are very simple. Referring to the figure we seer the | 
| lamp with the front removed, it will be seen that each of the 
| stops, a a, is connected with a lever, 6, hinged at one end to 
| the lamp frame, and provided at the other with a pin which 
| works in a fork, ¢, attached to one of the slides carrying the 
| coloured glasses. Springs, not shown in the sketch, tend to 
| keep the coloured glasses raised; but each glass, when de- | 
| pressed, is kept down by a projection on the corresponding 
stop catching under the division piece, by which the two 
| stops are separated, as shown in the figure. Supposing the | for holding points, &c. The signals also can be altered more 
| left-hand stop to be held down in this way, it can be at onee | rapidly than when two hands have to be used to shift the 
released by partially depressing the right-hand stop, and | glasses. Messrs. Brown and Jones's lamp is already in use 
vice versd. on a number of our principal lines, and altogether it possesses 
As the stop can be readily depressed by the thumb of the | qualities which should commend it to all railway men. 
hand by which the lamp is held, the great advantage is se- The lamps above described are being manufactured by 
| cured of giving the guard or shunter the free use of one hand ' Mr. J. Cowdy, of Queen-street, Cannon-street 














APPARATUS FOR WELDING TUBES IN BOILER FLUES. 
MR. THOMAS BEELEY, ENGINEER, HYDE JUNCTION IRONWORKS 


r t 





upper partof the standard can be turned round so as to | 
piace the discharge pipe, F,in any direction that may be | 


most convement ; anc 
the pressure of the steam, and opened by a spring when the 
steam is shut off, is provided to allow any water formed in 
the pipe, E B, by the condensation of the steam, to flow out, 
and thus prevent any trouble from freezing. The water 
iy 
nased is shut off, the water running back into the re- 
ervoir 

The action of the pump or elevator is of course the same 
as that of the ellbnnen injector; and it is in fact an 
injector of very simple form, there being no movable parts 
if we except the provision for the head of the standard and 
the branch, F, being turned round. There are very many 
situations where such an apparatus as that we have de- 
scribed would be exceedingly useful; as from its simplicity 
it might be erected at places where, from there only being 
an occasional or temporary demand for water, there might 
be some hesitation in going to the expense of establishing a 
regular pumping station 


Woopes Disc Rattway Wueets.—lIt is stated that the 
Hudson River Railroad Company have recently placed twelve 
pairsof Mansell’s wooden disc railway wheelson their drawing- 
room ¢ars. The introduction of wooden dise wheels is some- 
thing new in the States, where the chilled cast-iron wheels 
are generally considered to be everything that is desired. 


a small valve, K, which is closed by | 


es of course empty themselves completely each time the | 


; 


For some months past Mr. Thomas Beeley, of the Hyde ; the anvil-block is provided with projections, as shown by the 
Junction [ronworks, near Manchester, has been in the habit | dotted lines, which fit into corresponding recesses in the 
of constructing boilers having their flues intersected by cross | fixed part, B, and thus tend to keep the movable part in its 
tubes welded in place, and a short time ago he patented the | proper place. The anvil-blocks are formed, as shown in the 
arrangement of anvil, &c., which we now illustrate, to | 4 res, s0 that they fit well into the corners formed by the 
facilitate the execution of this kind of work. Referring to | junction of the tube and flue. Mr. Beeley has informed us 
the engraving it will be seen that the anvil is su by | that he experiences no difficulty in welding in cross tubes in 
the stand, A, and that the anvil-block is formed in two | this way; and there can be no doubt that the system of con- 
portions, B and C, which embrace the tube to be welded in | struction is a thoroughly good one. 
ae between them. One of these portions, B, is a fixture ; | ct Me at 

ut the other, C, is movable, being carried by an arm fixed i ae ee 
on the shaft, D. This shaft is fitted at the other end with a| Amexican TetzGrarus.—In the United States there are 
lever handle, E, and it is also provided with an arm ing | 4126 telegraph offices, or one for every 7549 of the popula- 
the counterweight, F, by which the movable part, C, of the | tion, and nearly every town and village has its office. Over 
anvil-block is forced close inst the fixed part, B, while the | 50,000 miles of line and 100,000 miles of wire, with 265 sub- 
weld is being made. It will be noticed that the part, C, of | marine cables, are in operation. 
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STEAM HAMMER PISTON 


Trost who have had much to do with the 
working of stearn hammers—and especial! 
with hammers of large size worked wit 
steam above the piston—well know the 
trouble cecasioned by the loosening of the 
pistons on their rods, by the fracture of the 
pistons themselves, and by the failure of the 
eotters by which the piston rods are secured 
to the “ tups” or hammer heads. This being 
the base, we feel sure that many of our 
readers will regard with interest the engrav- 
ings, which we now publish, flustrating 
methods of securing the piston rods of steam 
hammers to the pistons and hammer heads 
respectively, which have for some time past 
been adopted with groat success at the works 
of Messrs. Vickers, Sons, and Co., the well- 
known steé] manufacturers, of Sheffield. 

Referring to these engravings—which re- 

present the piston rod and its attachments 
Llenaion to a hammer with a 38 in. cylinder 
—it will be seen that the rod is considerably 
enlarged at the upper end, and that this en- 
larged portion is turned tapered to fit the 
piston boss. Above the boss the rod is 
screwed, the diameter at the bottom of the 
crew threads being somewhat greater than 
that of the main part of the rod, and on this 
screwed portion is placed the nut, which 
forms the main feature of the fastening. 
This nut is turned externally to a taper of 1 
in 20, and, besides being eut completely 
through in one place, it is deeply notched in 
five others, as shown by the plan of it in Fig. 
5. This notching gives the nut a certain 
amount of elasticity, and when it is screwed 
up it opens slightly at the point where it has 
been cut through. After the nut has been 
screwed thoroughly home, a wrought-iron 
hoop is heated red hot and slipped over it, 
and this hoop, in contracting, closes the nut 
again, foreing it on the threads of the screw, 
and causing it to be jammed still 

tightly down on the boss of the piston. 

This arrangement piston fastening 
originated in a suggestion of Mr. Thomas E. 
Vickers, and it has been carried out in its 
present form by Mr. Edward Reynolds, the 
manager of the River Don Works. In prae- 
tice its use has been attended with very good 
results, and it has been found that the only 
way of getting the hoop and nut off when 
required has been to put them in a furnace. 
The piston, we should remark, is made with 
a somewhat larger | than usual, and those 

arts of the piston surrounding the boss are 
[opt as light as possible consistent with 


more 


ensuring the required strength 

Under ordinary circumstances, as is well 
known, the cotters connecting steam hammer 
piston rods to the “tups” trequently work 
loose, this looseness being mainly caused by 
the cotters “drooping” at the ends. This 
drooping arises from the motion of the central 
part of the cotter being suddenly arrested 
when the blow is struck. To prevent this 
drooping Mr. Reynolds now fits the cotters 
to the hammers his charge in the 
annexed engravings, 
the peculiarity being that the cotter approxi- 
mately fills the holes in the casting. Steel 
blocks or “ pads” are let into the casting at 
the top of the cotter holes for the double 
purpose of distributing the pressure of the cotter on’ the’ cast 
iron, and thus preventing the latter from being crushed ; and 
for preventing the material from being “ spelched” off by the 
sliding action of the cutter 


under 


manner shown by th 


up under a pre asure whic h i, of course, very eonsiderable, 
the taper of the cotter being only 


driven up by a tup w pg 12 ewt., and eight or ten men. 


Tae Mascuester Bx 
E. Fleteher, the chief engineer of the 
Assomation, speaks a 
cluding this report, the last of the series for 1868, it is satis- 
factory to be im a position again to state that no explosion 
has occurred to any of the boilers under the charge of this 
Association dunng the 
that no boiler has ever 
guaranteed This fact 


Mr. Lavington 
Manchester Boiler 
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lows 


exploded which this Association has 
it is thought, seys much for the 


when the latter is being driven | 


1 in 100, and it being | 


| 
} 
i 
j 
| 
| 
| 
i 


Jesus 


year, while to this it may be added | 





in a recent report :—* In con- | . . 
| years past Dr. Zeuner’s treatise has been received on 


soundness of imde pendent boiler inspection, and it is econfi- | 


dently trusted that the same 

the members will but 

Association, by accepting the 
; 


salety, as well a 


suggestions made for their 
by affording facilities for the exammation 
of their boilers, and 
ordinarily competent men. 


The prince ple adopted by this 
Association is that of the 


most liberal iaspection, and no 
boiler is guaranteed unless on a satisfactory annual examina- 
tion, made when at rest, internally as well as in the flues 
The total number of ‘entire’ examinations during the 
past year has been 2060, whichis the very highest point ever 
attained since the formation of the Association, while as 
nearly as may be one out of every three examinations has 
been an ‘ entire which is the proportion desired 
While no explosion has occurred during the past year to ary 
boiler enrolled with this Association, 44 have oceurred outsid: 
its ranks in different parts of the country, by which 117 


persons have been injured, 57 of them fatal-y.” 





return may be annually made if 
co-operate with the officers of the | 


trusting them to the charge of 


| single ecéeentrie; while the remainder relate respee- 


| first part of the book, treating of the counter-effect of 


ROD FASTENINGS. 
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LITERATURE, 


Treatise on Valee-Gears, with special consideration of the 
Link-motions of Locomotive Engines. By Dr. Gustav 


Zevner. Third Edition, Revised and Enlarged. Trans- 
lated from the German, by Monttz Mauser. London : 


K. and F. N, Spon. 
We have in Mr. Miiller’s translation of Dr. Zeuner’s 
admirable treatise on valve-gears a most valuable addi- 
tion to our English technical literature. For many 


the Continent as the standard work on the subject of 
which it treats, and we have no doubt that the trans- 
lation now published will soon establish for itself a 
similar position in this country. : 

It is difficult, within the bounds of a review, to give 
a fair idea of the contents of Dr. Zeuner’s treatise ; 
but we must nevertheless attempt the task. The work 
is divided in all into ten chapters, of which the first 
two are devoted to the consideration of a simple valve- 
ear, consisting of an ordinary slide-valve driven by a 


tively to the link-motions of Stephenson, Gooch, Allan, 
Heusinger von Waldegg, and Pius Fink, and the 
valve-geats of Gonzenbach, Meyer, and Polonceau; 
these last three being arrangements in which an inde- 
pendent expansion valve is employed for effecting the 
cut-off of the steam. There is also an appendix to the 


recommend them to study carefully the construction 
of Dr. Zeuner’s valve-diagram, and to make them- 
selves thoroughly familiar with its application in 
various cases. At first sigh diagram may 

more complicated than some others destgned* tee 
effecting similar objects; but once let it be clearly 
understood, and the mage complication immediately 
disappears; and we think we may safely say that no 
one who has once obtained a thorough comprehension 
of its principles can regret the time that may have 
been expended in acquiring that information. Dr. 


o 


Zeuner not, however, confine his remarks to his 
own diagram only ; but he explains with equal’ clear- 
ness the application of the other principal forms of 


valve-diagrams, such as valve-ellipses, and the dia- 
grams of | Reuleaux and Miler. 
As a text book for engineering students, Dr. 
Zeuuer’s treatise will be invaluable; while it will 
form an equally important addition to the libraries of 
those engineers—and we are glad to say that they are 
a numerous class—who care for more than a super- 
ficial knowledge of the important details of steam- 
engine construction to which the work relates. We 
are glad to notice that Mr. Miiller has followed the 
original German as closely as possible, and has made 
his translation as nearly a literal one as the differences 
of the two languages would permit; whilst we are 
also equally glad to notice that he has dedicated his 
translation to Mr. Robert Sinclair, an engineer 
whose labours in connexion with locomotive construc- 
tion and general railway practice are too well known 
to need comment from us. 
In conclusion, we should state that the work— 
which is illustrated by seven carefully executed litho- 
graph plates relating to various valve-gears, in addi- 
tion to upwards of fifty wood-cuts—is got up in ex- 
cellent style, and, moreover (listen all ye readers 
who, like ourselves, abhor the use of the paper-knife), 
the edges are cut. We only wish that we could add 
that a// books published by Messrs. Spon were issued 
with cut edges ; it is only fair to state, however, that 
a great portion of them are, and it is certainly 
equally fair to remark that all books issued by other 
publishers should be, in this civilised age, sent out in 
a similar condition. Books with uncut edges are 
barbarisms, and we don’t care who says that they are 
not ! 
A big og Treatise on Heat, ye tae to the maga Arta, 

or the use of Engineers, Architects, &e. HOMAS 

ox. ee: E. and F. N. Spon. re 
{sRconD NoTics.] 

Ix our first notice of Mr. Box’s useful book we con- 
fined our attention to the three first chapters, and we 
now propose to complete our survey of the work. The 
fourt chapter is devoted to the consideration of the 
efflux of compressed air, gas, and steam, and it cun- 
tains a vast amount of useful information given in a 
concise and clearly intelligible form. The principles 
which govern the flow of gases, either into a vacuum 
or into a space filled with a gas of less density, are 
very ably explained, and rules and are also 
given for calculating the loss of head occasioned by 
the friction of pipes, the effect of enlargements, bends, 
&c. The next chapter treats of chimneys, and con- 
tains rules for caleulating their power. We notice 
that in the example which Mr. Box gives of the method 
of caleulating the discharging power of a given chim- 
ney, he makes no allowance for the resistance to the 
passage of the air offered by the fuel lying on the 
grate, nor for the cooling of the by radiation as 
they ascend » shaft. He, ever, states in 
another place that the effective power of a chimney 
may be taken as being about 75 per cent. of its maxi- 
mum theoretical power, and the table which he gives 
of the power of chimneys of different dimensions is a 
very useful one and agrees well with the results ob- 
tained in practice. It is, we think, a very great pity 
that Mr. Box should have employed the term “horse 
power” as a measure of the power of a chi . Mr. 
Box, considers a “ ho er” to correspond to the 








steam in engines fitted with reversing gear. ; 
The whole of the valve-gears we have mentioned 


power of carrying off the products of combustion of 
10 Ib. of coal per hour; but 10 Ib. of coal per horse 
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power per hour is a most app po allowance for 
any steam engine of ordinarily good construction, and 
the term “horse pees’ 60. Sane by Seanaee 
most decidedly out of place, and can only lead to con- 
fusion. A 

The next two chapters relate to “vapours” and 
“evaporation” respectively ; and both these subjects 
are treated with completeness and in a very able 
manner. on evaporation is aw 
valuable, as bm oe whieh, —_ 
its having hitherto given only in r works 
on heat, and in articles in some of the vincipal ency- 
clopwdias, is not generally accessible. It is of course 
no fault of Mr. Box’s that the calculations respecting 
the eva ion of water at different temperatures are 
founded on the data given by Dr, Daiton’s experi- 
ments. So faras we are aware, Dr. Dalton’s are the 
only series of experiments of the kind available, and 
Mr. Box had therefore practically no choice in the 
matter. At the same time—and with all due respect 
for Dr. Dalton’s skill as an experimenter—we must 
say that we regret that this should be the ease. Dr. 
Dalton’s experiments on evaporation were made on 
such a smail seale—the vessel in witich the water was 
exposed being only 34 in. in diameter—that there was 
a great chance of error; and it is very difficult, sup- 
posing them to be correct, to reconcile their results with 
these obtained in actual practice. Thus, in the case 
of the coolers used in breweries and distilleries, the 
refrigeration of the wort goes on ata rate far below 
that given by caleulations founded on Dr, Dalton’s 
dats, a result which is, however, no doubt to some 
extent due to the imperfect access of the air to the 
central portions of the exposed surface. 

Returning to Mr. Box’s book we find the eighth 
and ninth chapters devoted to “distillation” and “ dry- 
ing,” and with regard to both these subjects a variety of 
useful information is given in a convenient form. The 
next chapter treats of the heating of liquids either by the 
fire direct or by the aidof steam. With regard to the 
last mentioned method of heating Mr. Box quotes the 
experiments of Peclet and of Messrs. Euston aud 
Amos, and points out the striking discrepancies which 
exist between them. The conclusions arrived at by 
Mr. Box with regard to the heating power of steam 
pipes are, that the transmitting power of a square 
foot of surface for each degree of difference of 
temperature on the two sides of it, may be taken as 
230 units per hour for a vertical “tube, 330 for a 
“ double bottomed vessel and say 430 for a horizontal 
“tube or worm.” We scarcely think, however, that 
there is sufficient evidence of there being so wide 
a diflerence between the efficiency of horizontal and 
vertical tube surface. 

The eleventh chapter is devoted to accounts of the 
different methods of heating air, &c., and contains 
many valuable data, and much useful general informa- 
tion respecting the fitting up of steam and hot-water 
pipes. The next two chapters are equally good, and 
deal with the transmission of heat and the laws of 
cooling by radiation, conduction, &c., the laws of 
cooling at high temperatures, the loss of heat by pipes 
cased in different materials, and a variety of other 
matiers all treated with great clearness and in a 
thoroughly practical manner. The fourteenth chapter 
treats of the transmission of heat by conduction, and 
we could wish that Mr. Box had said something 
here respecting what has been sometimes termed the 
“external resistance” of bodies to the transmission 
of heat, It is a well-known fact that the rate at 
which heat is transmitted by a boiler plate, for in- 
stance, is influenced less by the conducting power 
of the plate itself than by the power which the plate 
possesses of taking up the heat from the adjacent 
gases. So, also, the transmission of heat from one 
body of water to another through an intervening 
metallic screen is influenced by a similar action; and 
altogether the subject is one of great practical im- 
portance. 

The last three chapters of Mr. Box’s book refer to 
ventilation, the effect of wind, &c. Our space wil 
not permit us to consider them in detail, and it 
must therefore suffice us to say that they abound with 
useful and well classified information, and are in every 
way worthy of the remainder of the work. And here 
we may remark that the value of the book as a work 
of reference would be vastly increased by the addition 
of a proper index, At present it has only a table 
of contents which refers merely to the numbers of the 
yacagrap!s and not to the pages of the work, a system 
of reference which, from the extremely variable length 
of the paragraphs, renders the finding of any desired 
information a work of time. In addition to the con- 
tents, the work should be provided with a thoroughly 





al tical i and we trust that ia fut 
meget — 
brought our review of Mr. Box’s 


We have 
ful 


tient to materially dam 
ve that it would be imy 


constant referencé™@is ‘concentration of facts, as wé 
term it, is a most*Wiluable feature. At the same time 
clearness has in nt ease been sacrificed to compact- 
ness, and the work:bears throughout ample evidence of 
every division having been treated with a conscientious 
“ thoroughness "Site tlie. part of the author which 
deserves bigh ; In conclusion it is dtie to the 
publishers to state that the work has beeu 
most convenient se form ; it is prin _ B00 
type, and is illustgated by twelve lithographed plate 
executed with great clearness and attention to detai 


The Railway, Banking, Mining, Insurance, and Commercial 
Almanack for Edited by Witttam Pace Sicttht: 
Simpkin, i, and Co., Stationers’ Hall-court~ © 

Tuis volume jsoveally less an almanack or a series 

of essays wpon.thé commerce rogress of thé past 

year—the pro of po foreign rally, 
joint-stook,: img-companies, the late 
position and of the iron trade; the 
practice and of life and fire assurancé, atid 
the state of thie" British gencral manufacturiig’ it: 
terests. Almanacks have long since ceased to Bé 
mere chronological records, and have developed into 
hand-books and eademecuus for nearly every trade 

and profession. a 
The essays in the’ Railway and Banking Almanack 

bear throughout evid&nce ot careful compilation, and 
will be found useful fr reference. The remainder of 
the pamphlet is filled with a passable review of the 
principal events of l@@year, and the usual information 
generally useful to @@x-paying, almanack-purchasing 
community. ; 


CIVIL AND MECHANICAL ENGINEERS’ 
‘SOCIETY. 

At the meeting of thig society on the 10th inst. paper 
was read on “ Our Railways : their Condition and Prospecta,” 
by Mr. G. H. Royce, ~ 

The author sta 





“out of the 500,000,0002. invested in 
railways in the 6ta it was proved by the Board 
of Trade etapa oF nearly 70,000,0001. paid no 
dividend at all, 1 Hett receipts for the same 
period were only equal to a dividend of 3.91 per cent. on the 
entire paid-up capital As such was the case we might, 
commercially, fairly eonsider our railways were a 
decided fanture. He attributed ¢ 

chief of which were the eonstruction of branch lines from the 
main lines in precisely the same manner as the maim lines, 
regardless alike of expense on the traffic likely to be brought 
on such branches, and also to the heavy disbursements con- 
stantly being made for working expenses and maintenance of 
way and rolling stock. « For this engineers were chiefly to 
blame, inagmuch as by far the larger proportion was attri- 
butable to the Jocomotive, which: had increased in 
weight and size as the traffic demanded increaséd spower, 
without considering Whether the latter increase could not 
be obtained in some other way. The weight on the driving 
wheels had consequently been increased to such an extent 
that the damage tone by the loeomotive to the permanent 
way was really terrible, the rails being literally battered to 
pieces. 

Mr. Royee next alluded to the great disproportion of dead 
weight in trains to the paying load carried, which was said to 
be on an average 30 tons to 1, and on some lines as much as 
60 to 1, and stated that in his opinion the following was a 
summary of our position: “ We have the fastest train service 
of any country in the world. We have the heaviest goods’ 
traffic, and we are supposed to have at the heads of the 
several companies some of the first talent of the age. Not- 
withstanding all these advantages, our working expenses 
were nearly the highest in Europe. The highest possible 
fares were wrung from the public for the worst possible ac- 
commodation, and the shareholders get but little, if any, re- 
turn for their money.” 

With regard to the —— of our railways he was of 
opinion that the best neyo aps the only thing that could 
be done—after a reduction of the working expenses—to 
restore this class of property, was a wholesale system of 
branch lines, made to follow as near as possible the configura- 
tion of the country, running up hil) and down dale, and worked 
by locomotive carriages on the “ Fairlie’ principle. Carriages 
of this description could easily be made to weigh not more 
than 20 tons in working order, complete, engine, train, and 
80 passengers, and the working cost ought not to be more 
than 9d. per mile run over the roughest country. 

The capital employed would be comparatively small, the 
dead weight would be reduced to a minimum, and the work- 
ing expenses, as before stated, would be very slight; while 
the great inerease in the receipts of the main lines, though 
the traffie brought on them from such surface lines would he 
immense, and ample profit would be realised for those in- 
vesting their money. 


THE SUEZ CANAL. 
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Fayet. This important result, in which all countries 
tre deeply interested, has been secured by His Highness the 
present Viceroy, after much patient negotiation and con- 
siderable monetary pa ts, and I believe it will be found 
to be satisfactory to all nationalities and interests concerned, 
as it doubtless would have been t» Lord Palmerston himself. 

“ With respect to the engineering character of the under- 
taking, it has always been a subject of regret to English 
engineers that Mr. Robert Stephenson should have expressed 
himself so strongly upon the difficulties of the works as to 
convey the impression that he considered them impracticable. 
Mr. Stephenson’s views were not, I believe, at that time, 
nor have they been subsequently, shared by any other English 
engineer who had considered the question, but Mr. Stephen- 
son's name was prominent in E , and deservedly re- 
spected, and he was then a member of Parliament, and publicly 
expressed his opinions in that assembly. It is proper, 
however, to bear in mind that the cost of the works will 

atly exceed the criginal estimate, although they are 

ing carried out at much less than the originally proposed 
dimensions, and it may, I think, be assumed as highly 
probable that Mr. Stephenson’s opinions were founded 
upon the scheme and cost as then pro , and not upon 
a mere abstract proposition, without reference to time, cost 
or dimensions. 

“The works of the Suez Canal are, in truth, simple in 
character, and in a soil favourable to execution, but they are 
of such vast magnitude and in a country which presents such 
peculiar difficulties in climate and in the absence of fresh 
water, that special organisation and adaptation of means of 
no ordinary kind have been required for their realisation. 


“ Description of Works from Port Said to Suez. Port Said. 

“A harbour for the entrance to the canal, and for the 
general purposes of the undertaking, has been constructed 
at Port Said by running out into the sea two breakwaters 
formed by artificial blocks of stone. It is intended to answer 
the double object of protecting vessels from heavy seas and 
of arresting the alluvium brought down by the river Nile in 
its passage towards the Bay of Pelusia, so as to prevent its 
e ing up the channel. The western breakwater extends 
from shore 2400 yards in a straight line towards the 
north, and then with a slight angle towards the east extends 
380 yards further. The eastern breakwater leaves the shore 
at the distance of 1530 yards of the commencement of the 
western breakwater, and extends nearly north for a distance 
of 2070 yards, at which point it is 760 yards from the western 
breakwater, and this distance constitutes the width of the 
entrance. 

“Tt will be readily understood from this description that 
the harbour is well protected from the strong and pre- 
vailing north-west winds. The portion of the harbour 
affording shelter to vessels is nearly 500 acres in extent, 
and, although the depth of water is not sufficient for the 
largest men-of-war, it is quite sufficient for ordinary 
merchantmen if the present depth be maintained. The 
prevailing winds being from the north-west, large quantities 
of alluvium are constantly brought along the shore from 
the Nile, and since the construction of the western break- 
water a considerable deposit has been made, and the line 
of shore has been changed by the formation of an angle of 
land on the western side. In addition to this deposit out- 
side of the western breakwater, large quantities have 
found their way through the interstices of the artificial 
blocks of which the breakwater is composed into the 
harbour, and are forming deposits there, and from the 
observations I made I have no doubt it will be found 
necessary to make this breakwater solid, even if the result 
should be that the accunrulation becomes more rapid 
outside. 

“Tt is possible this outside accretion may require at some 
future time a prolongation of the breakwater, and it may be 
that northerly winds will occasionally bring sand into the 
harbour: but I do not consider such contingencies to consti- 
tute any real objection to the design, or likely to be for- 
midable in expenditure, considering the gigantic character 
and objects of the whole undertaking. 

“ The artificial blocks in the breakwater are composed of 
one part of hydraulic lime from France, and two parts of 
sand obtained on the spot, and are therefore really hard mor- 
tar. The basins, quays, and other accommodation at Port 
Said are very conveniently designed for the requirements 
connected with the traffic of the canal, and no doubt some of 
the repairing shops now used for the temporary purposes of 
the works will permanently remain, 

“ Leaving Port Said, the canal to Suez may be conveniently 
divided into the following portions : 
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Miles. 
1. Port Said through Lakes Menzaleh and Balla to 
near El Ferdam ie ane ies a 
2. From near El Ferdam h the great exeava- 
tion of Seuil d’el Guise to Timsah on 2) 
3. Through Lake Timsah sal te a oe 
4. From Lake Timsah h the excavation of 
Seuil du Serapeum to the Bitter Lakes sis 7 
5. Through the Bitter Lakes... ee . ¥ 
6. Through the deep portion of Chalouf Cutting ... 56 
7. Thence to Suez and the end of the canal oe’ ae 
99 


Total one ove 

“With minute exceptions the whole of the canal is now 
being excavated and completed according to one or other of 
the following sections : 

“Jet. 196 ft. in width at the surface of the water, and 
26 ft. deep for 72 tt. at the bottom. The slopes are two 
horizontal to one vertical, with one or more horizontal 
benches of 10ft. in width, according to the depth of the 
cutting. 

“ ami. 527 ft. in width at the surface of the water, and a 
similar depth of 26 ft. for a similar width of 72 ft. at the 
bottom. The lower part of the exeavation is also two hori- 
zontal to one vertical, but the slopes above and below the 
surface of the water are 5 to 1, and a horizontal bench of 
658 ft. connects the two slopes. 

“ The canal is being carried out with referetice to these 
two sections in the following manner: 


According to the first section— Miles. 
From near E} Ferdam to Lake Timsah 9 
From Lake Timsah to the Bitter Lakes 74 


0 


Through the deep part of Chalouf Cutting ... 


Total vee (29 
According to the second section : 
Miles. 
Port Said to near E) Ferdam ... oid 37 


Through Lake Timsah ... oes ood 
Through the Bitter Lakes we ocd 
At the Suez end of the canal ... one ove 


lod 


Total ot eee 


“Through the Timsah and Bitter Lakes the lower portion 
only of this section is required to be excavated, in conse- 
quence of the low level of the ground. . 

“It will be observed in the description of the séeond seétion 
that the slope at the surface of the water is flat (6 te 1), ind 
provision is now being made for protecting this with 
rough stone pitching, trimming the 1 other- 
wise treating it as a finished work. This safely done, 
because the section is so arranged that canal may be 
widened at any subsequent period without disturbing any of 
the work already done. 

“With the first section, however, the case “is different, 
This section has been adopted in the deep to effect 
the largest saving possible in the quantity of exéavation, 
and, therefore, if a future widening of the canal is required, 
one or both side slopes must be thrown back, and a consider- 
able pear of the present work pag re with. 

“ Asa rule, no stone pitching or other protection against 
the wash of passing vessels, or wind, or eutrent, hes been 

rovided«for the part of the canal where this séction has 

n adopted, although the slope at the surface of the water 
is two to one. 

* At each end of the Bitter Lakes careful provision is now 
being made by temporary weirs and sluices at the sides of 
the canal for the admission of water into the lakes from the 
Mediterranean and Red Seas. This ision has been 
calculated with reference to the time and quantity of water, 
and a sufficient margin appears to have been given far pos- 
sible contingencies. 

“The works of the canal at Suez consist chiefly of an 
entrance channel into the Red Sea, i i ly from 
72 ft. in width at the bottom to 980 ft. of & or dock, 
and a considerable extent of reelaimed land. 

“ The total quantity of work in eubie metres of excavation 
originally required for constructing the eanal according to its 
present dimensions and design was as follows : 

Cubie metres. 


Total work ae se oes -« _ 78,000,000 
Work executed up to Dec. 15, 1868 ... 63,000,000 
Leaving still to be executed ««. 26,000,000 


“ The number of men, animals, and materials which were 





from 
tendency to deposit, and 
this result has already occurred to an extent deserving the 
most serious consideration, 

“The remedy for the mischief, which may be said to have 
commenced and to be now continuing, is either to admit, as 
at present, the sand to pass through the 
harbour, and then depend upon dredging 
channel and harbour clear, or to prevent it passin 
eo ether by ae the breakwater solid, and en- 
coun: ity, whatever it may be, of its greater 
ees cuidan ~ ts 

“With oceasional northerly winds and a ennstant in- 
draught of sand-charged water, the dredging will always be 
as much as is consistent with the convenience of a 
traffic, and must be rediieed to a minimum by every possible 
means; and therefore | assume it as acertainty that the western 
breakwater must be made solid, and as rapidly as possible. 

“The rate of accumulation in the angle formed by the 
western breakwater and the original shore was naturall very 
rapid in the commencement, because the area was small, and 
the water was impounded in such a position as to be almost 
without motion ; but as new shore formed by the deposit 
advances seaward this tate of advance is, as might be ex- 
pected, rapidly and constantly decreasing. 

“ The time which has elapsed since the commencement of 
this operation has not béen sufficient to collect adequate ob- 
servations by which any law or formula could be founded to 
represent the future rate of the advance of accretion, and no 
means exist of estimating the precise change which will 
oecur in consequence of making the breakwater solid. 

“It is, however, very @lear that many years must elapse 
before the line of shore ean ibly reach down to the angle 
of the breakwater, because before that time the line of shore 
will have given the current very much its original direction 
and original velocity, and it may be that at or near this point 
the accretion seaward will cease altogether; but the greater 
probability is that, although it may have become so small as 
to make the annual progress scarcely discernible, it is still 
going on, and I should be disposed to view, as a possible con- 
tingency, the necessity of extending the western breakwater, 
at some future time, further into the sea. 

“ After the most caréful observation I have been able to 
make of the old and new shore at Port Said, and the opera- 
tions and consequences now going on there, my opinion is 
that no apprehension need be entertained as to the channel 
and harbour being silted up and destroyed ; but, at the same 
time, I think considerable expense in dredging will be con- 
stantly required, that the western breakwater must be made 
solid, and may have to be extended. 

“2. The Impossibility of Preventing the Sand of the Desert 
Blowing into the Canal in Quantities totally Unmanageable. 

“ This objection has heen felt to be one of great weight, 
and when it was considered generally and without the cor- 
rection of local knowledge it appeared to be fatal, because if 
the whole or nearly the whole distance from sea to sea had 
been through a composed of fine drifting sand it 
would have been hopeless to maintain the canal open; but, 
fortunately, the only portions of the canal which will be 
liable to be effected by the sand of the Desert to any extent 
worthy of consideration are the two excavations on each side 
of Take Timsah—viz., Seuil de Guise, on the north, and 
Seuil du Sérapéum on the south. 

* Fortunately, a tolerably sotisfactory means of aseertain- 
ing the annual amount of drifting sand has been afforded by 
an investigation Intely made during a period of twelve 
months, and.the result is that 40,000 cubic yards was found 
to have passed into Seuil de Guise, and 270,000 cubie yards 
into Seuil da m. These quantities, ne doubt, are 
very large, and it is quite possible that during some. years 
they might be exeweded, but the company are ing pro- 
vision to diminish the quantily by trymg experiments with 


F 


| trees and shrubs, so as to plant the slopes and the ground for 


on the ground and available for the work ‘on ‘the 16th of | 


December, 1868, was as follows: 


Workmen Pi > dew oes 8213 
Camels ... seb wo os 868 
Donkeys e 116 


Dredging machines ° ode 60 
Inclined planes of railways ... ook dc 22 

* The quantity of work yet remaining every lorem, but 
taking the progress made during the last months, 
and wpplying the same rate for the “future; it appears to be 
possible that in the absence of some unforeseen contingency 
the eandl may be sufficiently completed for the purposes of 
traffie during the present year. 

“ Maintenance of the Canal. 

“ The question of maintaining the canal and ite Barbour of 
Port Said permanently open for traffic has efeated almost 
as much professional and public attention &s the ¢onstruction 
itself, and xf some minds probably much greater doubt 
and difficulty have ‘been felt on this than on avy other 

int. 

Pe The difficulties of maintenance may be divided ag 
follows : 
a The prevention of Nile deposit choking up Port 


“9. The impossibility of preventing thie “tariff the 
Desert drifting into the canal in quantities tty wnmen- 


“3. The difficulty of protecting the banks of the cada: 


aby? 


some distance on each side of the canal. It is also probable 

that water from the fresh-water canal will be made available 

for forming an extended oasis at and around this portion of 
the canal. 

“ These operations will be somewhat expensive, although 
they are doubtless prudent and desirable, but after every 

recaution has been taken I believe it will be necessary to 
we one or two powerful dredges in Lake Timsah to keep 
the canal) clear from drifting sand. 

“3. The Difficulty of Protecting the Banks against the De- 

structive Action of the Wave Caused by Passing Vessels. 

“I believe it will be found necessary to make a proper and 
immediate protection #f the slopes by stone pitching above 
and below the surface of the water along the whole course of 
the canal if the traffic is to be conducted at a reasonable rate 
of speed, and I think the engineers of the Canal Company 
have already, or nearby, atrived at the same opinion. This 
work will no doubt be exeeuted much more conveniently and 
economically after the canal is opened throughout, and the 
large quantity of stone required can be conveyed without 
charge ; but, on the other hand, it will be more difficult to 
place the stones below the level of the water, and probably 
the slopes may have sustained some mischief before the work 
can be done. 

“4, The Impossibility tr Difficulty of Supplying the Ab- 
straction of the Waters of the Bitter Lakes during the 
Evaporation of the Summer Months through the ordinary 
Section of the Canal between the Bitter Lakes and Suez. 
“The vast extent of the Bitter Lakes (100,000 acres in 








however, 
that the canal should have been originally con 
en dimensions between the Bitter es and the 
Sea if the resources of the company had permitted. 
“ Traction Power to be Employed on the Canal.* ©» 

*e special Committee, or Commission, has been 
for some fime in investigating this qucetion, and Leen 
sidered expedients and suggestions. At one time it 
thought tal continuous chain along the bottom of the 
canal, to that used for the ferry at 
would be licable, but it is now understood that 
vessels those with paddlewheels) may use’ the 
ove pore that “s vessel may a oe th 
ca steam tugs, the speed to be li ited in all cases, 
may be settled hereafter, . 

“ This is doubtless the best decision, both for economy'and 
convenience. 

“Several important questions sug, themselves in the 
working of the canal, such as the impossibility of two large 


vessels g each other until the canal is enlarged ; but 
this di must be dealt with by regulations very sitnilar 
to those adopted on a single line of railway. If, however, 


the traffie should rapidly become very large it is possible that 

several pas places will have to be provided without wait- 

i idening of the whole canal. 

tong side wind would also be a considerable difficulty, 
to 


and ionally it may be found to be almost im 
keep a vessel from the sides of the canal. In the 
Caledonian Canal it is well known that this di is 
frequently experienced even with small vessels, but in Egypt 
ve on, from the east and west are not common, 
and the difficulty will probably not amount to more than a 
simple retardation of the of the vessel, and the —v 
of lowering al! masts and rigging capable of being 5 
but one or two attendant tug vessels, when required, ean be 
made available for the purpose of enabling a vessel to keep 
the channel of the Poel 

“ Doubtless many unexpected matters, both of difficulty 
and gonvenience, will develope themselves in the working 
of the traffic, but these will be best dealt with as they arise. 


“ Probability of the Use which will be made of the Canal. 

“Tho Suez Canal is so peculiar in itself and in the manner 
in which localities are affected by it, with respeet to their 
maritime distances from each other, that it is almost im- 
possible to foresee the manner and degree in which it will 
attract traffic to itself. 

“It may, however, be assumed with tolerable safety that, 
provided the eanal be maintained in full and efficiency, 
and the charges made for its use are fot unreasonable, the 


steam passenger and mail traffic nodW earried on between 
Europe and India will chiefly pass the 

a. oe Fp equal safety be roe vessels, 
w would not only steam tugs r canal, 
frat'sles down the fied Bon, ill nos use the canal. 


commercial success of the Suez Canal will 
whether new sailing vessels, with adequate steam 
need specially adapted to the canal and thé Red Sea, will 

constructed, #0 as to divert the large traffic now being 
carried aound the Cape. 

“1 think enterprising firms will try this experiment, and 
if successful, the Suez Canal will secure a great position both 
for usefulness and profit. ; 

“In concluding this memorandum, I cannot refrain from 
referring to the remarkable energy and perseverance: which 
have been displayed by M. de Lesseps from the beginning to 
the actual near realisation of this great enterprive; t¢ the 
skill and resources of M. Votsin, the engineer-m-ehief, end 
the district engineers acting under him; and to the great 
ate =, groan and adaptation of means whieh have 
ween ht to bear by M. Lavelley, the contractorewho 
had the advantage of a practical English training efigrafted 
upon @ French scientific education. 

“ Areference to the supply of fresh water cannot be omitted, 
as it hes involved the necessity of constructing works of 
great gost and importance, inckating a considerable channel 
or canal froma the Nile at Cairo to lemailia and Suez, and 
oe Sn ee eS duplicate between 
Ismailia’and Port Said, with pumping engines at Ismailia. 

“It indeed be truly said that until these works were 
carried o@%, and an adequate number of dredging machines 
supplied and at work, no reliable estimate could be formed of 
the period the Suez Canal could be completed. 


- Cairo, February 6." 
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See ee ee 2 — 
power per hour is a most extravagant allowance for 
any steam engine of ordinarily good construction, and 
the term “horse power” as applied to chimneys is 
most decidedly out of place, and can only lead to con- 
fusion. 

The next two chapters relate to “vapours” and 
“evaporation” respectively ; and both these subjects 
are treated with great completeness and in a very able 
manner. The chapter on evaporation is especially 
valuable, as it contains much information which, from 
its having hitherto been given only in the larger works 
on heat, and in artieles in some of the principal ency- 
clopwdias, is not generally accessible. It is of course 
no fault of Mr. Box’s that the calculations respecting 
the evaporation of water at different temperatures are 
ountel tia the’ data given by Dr. Daiton’s experi- 
ments. So far as we are aware, Dr. Dalton’s are the 
only series of experiments of the kind available, and 
Mr. Box had therefore practically no choice in the 
matter. At the same time—and with all due respect 
for Dr. Dalton’s skill as an experimenter—we must 
say that we regret that this should be the case. Dr 
Dalton’s experiments on evaporation were made on 
such a sma!l scale—the vessel in which the water was 
exposed being only 34 in. im diameter—that there was 
a great chance of error; and it is very difficult, sup- 
posing them to be correct, to reconcile their results with 
those obtained in actual practice. ‘Thus, in the case 
of the coolers used in breweries and distilleries, th 
refrigeration of the wort goes on at a rate far below 
that given by calculations founded on Dr. Dalton’s 
data, a result which is, however, no doubt to some 
extent due to the imperfect access of the air to the 
central portions of the exposed surface. 

Returning to Mr. Box’s book we find the eighth 
and ninth chapters devoted to “ distillation” and “ dry- 
ing,” and with regard to both these subjects a variety of 
useful information is given in a convenient form. The 
next chapter treats of the heating of liquids either by the 
fire direct or by the aidof steam. With regard to the 
last mentioned method of heating Mr. Box quotes the 
experiments of Peclet and of Messrs. Euston and 
Amos, and points out the striking discrepancies which 
exist between them. The conclusions arrived at by 
Mr. Box with regard to the heating power of steam 
pipes are, that the transmitting power of a square 
foot of surface for each degree of difference of 
temperature on the two sides of it, may be taken as 
230 units per hour for a vertical “tube, 330 for a 
“ doable bottomed vessel and say 430 for a horizontal 
“tube or worm.” We scarcely think, however, that 
there is sufficient evidence of there being so wide 
a diflerence between the efficiency of horizontal and 
vertical tube surface. 

The eleventh chapter is devoted to accounts of the 
different methods of heating air, &c., and contains 
many valuable data, and much useful general informa- 
tion respecting the fitting up of steam and hot-water 
pipes. The next two chapters are equally good, and 
deal with the transmission of heat and the laws of 
cooling by radiation, conduction, &c., the laws of 
cooling at high temperatures, the loss of heat by pipes 
cased in different materiwls, and a variety of other 
matters all treated with great clearness and in a 
thoroughly practical manner. The fourteenth chapter 
treats of the transmission of heat by conduction, and 
we could wish that Mr. Box bad said something 
here respecting what has been sometimes termed the 
“external resistance” of bodies to the transmission 
of heat. It is a well-known fact that the rate at 
which heat is transmitted by a boiler plate, for in- 
stance, is influenced less by the conducting power 
of the plate itself than by the power which the plate 
possesses of taking up the heat from the adjacent 
gases. So, also, the transmission of heat from one 
body of water to another through an intervening 
metallic screen is influenced by a similar action; and 
altogether the subject is one of great practical im- 
portance. 

The last three chapters of Mr. Box’s book refer to 
ventilation, the effect of wind, &c. Our space will 
not permit us to consider them in detail, and it 
must therefore suffice us to say that they ahound with 
useful and well classified information, and are in every 
way worthy of the remainder of the work. And. here 
we may remark that the value of the book as a work 
of reference would be vastly increased by the addition 
of a proper index. At present it has only a table 
of contents which reférs merely to the numbers of the 
yacagrapl s and not to the pages of the work, a system 
of reference which, from the extremely variable length 
of the paragraphs, renders the finding of any desired 
information a work of time. In addition to the con- 
tents, the work should be provided with a thoroughly 


good alphabetical index, and we trust that in future 
editions this may be . 

We have now brought our review of Mr. Box’s 
useful treatise to d, and we must again remark 














that thoagh wé occasion to point 
we consider to defects in the work, y 
are far from ient to materially da 


r 
bone and in a ing manual intended for 
constant referenceé® ‘concentration of facts, as we 
term it, is a most*¥ailuable feature. At the same tithe 
clearness has in ni case been sacrificed to compact- 
ness, and the workbears throughout ample evidence of 
every division having been treated with a conscientious 
“ thoroughness.”"“@e tlie. part of the author whieh 
deserves high prais€, In conclusion it is dtie to’ the 
publishers to staté that the work has been got upina 
most convenient size and form ; it is printed in, 
type, and is illustgated by twelve lithographed 
executed with great clearness and attention to detail. 


The Railway, Bank® Mining, Insurance, and Commércial 
Almanack for ¥ Edited by Witt1am Pace SurtH: 
Simpkin, Marshall, and Co., Stationers’ Hall-court!~ © 

Tis volume is really less an almanack than a Stries 

of essays wponthé commerée and progress of the past 

year—the foes of home. and foreign railways, 
joint-steek, ing, and fInancing:com panies, the Jate 
position and futusemprospetts of the iron trade, ‘the 
practice and poMitiém of life and fire assurance, and 

the state of the British general manufacturitig im 

terests. Almanacks have ae since ceased to bé 

mere chronological records, and have developed into 
hand-books and cadevmecums for nearly every trade 
and profession. 

The essays in the’ Railway and Banking Almanack 
bear throughout evidnee of careful compilation, and 
will be found useful for reference. The remainder of 
the pamphlet is filléd with a passable review of the 
principal events of la¥@ year, and the usual information 
generally usefal to ayfax-paying, almanack-purchasing 
community. I, 


—————— ——— 
CIVIL AND MBCHANICAL ENGINEERS’ 
SOCIETY. 


Ar the meeting of thig society on the 10th inst. a paper 
was read on “ Our Railways : their Condition and Prospects,” 
by Mr. G. H. Royce, ~ | 

The author stated that out of the 500,000,000/. invested in 
railways in the Ui it was proved by the Board 
of Trade returns 1867 tliat nearly 70,000,000. paid no 
dividend at all, while’the total nett receipts for the same 
period were only equal to a dividend of 3.91 per cent. on the 
entire paid-up capita], As such was the case we might, 
commerejally, fairly consider that our railways were a 
decided fmlure. He attributed. this to several causes, the 
chief of which were the construction of branch lines from the 
main lines in precisely the same manner as the main lines, 
regardless alike of expense on the traffic likely to be brought 
on such branches, and also to the heavy disbursements con- 
stantly being made for working expenses and maintenance of 
way and rolling stock. For this engineers were chiefly to 
blame, inasmuch as by far the larger proportion was attri- 
butable to the Jocometive, which had been dinereased in 
weight and size as the traffic demanded increaséd »power, 
without considering whether the latter increase could not 
be obtained in some other way. The weight on the driving 
wheels had consequently been increased to such an extent 
that the damage pmo by the loeomotive to the permanent 
way was really terrible, the rails being literally battered to 
pieces. 

Mr. Royce next alluded to the great disproportion of dead 
weight in trains to the paying load carried, which was said to 
be on an average 30 tons to 1, and on some lines as much as 
60 to 1, and stated that in his opinion the following was a 
summary of our position: “ We have the fastest train service 
of any country in the world. We have the heaviest goods’ 
traffic, and we are supposed to have at the heads of the 
several companies some of the first talent of the age. Not- 
withstanding all these advantages, our working expenses 
were nearly the highest in Europe. The highest possible 
fares were wrung from the public for the worst possible ac- 
commodation, and the shareholders get but little, if any, re- 
turn for their money.” 

With regard to the p cts of our railways he was of 
opinion that the best and perhaps the only thing that could 
be done—after a reduction of the working expenses—to 
restore this class of property, was a wholesale system of 
branch lines, made to follow as near as possible the configura- 
tion of the country, running up hill and Gaon dale, and worked 
by locomotive carriages on the “ Fairlie” principle. Carriages 
of this description could easily be made to weigh not more 
than 20 tons in working order, conpplete, engine, train, and 
SO passengers, and the working cost ought not to be more 
than Od. per mile run over the roughest country. 

The capital employed would be comparatively small, the 
dead weight would be reduced to a minimum, and the work- 
ing expenses, as before stated, would be very slight; while 
the great inerease in the receipts of the main lines, though 
the traffie brought on them from such surface lines would be 
immense, and ample profit would be realized for those in- 


THE SUEZ CANAL. 

Max, Jonw Fow sn, who is now with the Prince of Wales 
in Egypt, has forwarded to the Times the following deserip 
tion of this important work : 

“Few works of private enterprise have caused so much 
political discussion and excitement, and none, perhaps, so 
gineering attention, as those of the Suez Canal. 

i hen Lord Palmerston, in the true interests 
and England, and, indeed, of all other countries, 

the terms of the concession originally 

for this work, many c have been made both in 
political and territorial r. After many com- 
mises, awards, and payments, the Suez Canal Company 
ve been placed in E, in a position very advan us 
to themselves, but with reservations which may be said to 
constitute freedom from objection as regards others—viz., 
that their possession of land during the period of their con- 
cession (99 years after the opening of the canal) should be 
limited to the extent required for the works, and to a defined 
iti uantity for purposes connected therewith, chiefly 
at Port Said, ae et but without the power of 

selling any portion of s to others, all persons residin 
upon. these eonceded lands being subject to the same loeel 
and Congular jurisdiction as applicable to residents in other 
parts of Egypt. This important result, in which all countries 
are deeply interested, has been seeured by His Highness the 
present Viceroy, after much patient negotiation and con- 
siderable monetary payments, and I believe it will be found 
to be satisfactory to all nationalities and interests concerned, 
as it doubtless would have been t> Lord Palmerston himself. 

“ With respect to the engineering character of the under- 
taking, it has always been a subject of regret to English 
engineers that Mr. Robert Oy oper should have expressed 
himself so strongly upon the difficulties of the works as to 
convey the impression that he considered them impracticable. 
Mr. Stephenson’s views were not, I believe, at that time, 
nor have they been subsequently, shared by any other English 
engineer who had considered the question, but Mr. Stephen- 
sen’s name was prominent in Europe, and deservedly re- 
spected, and he was then a member of Parliament, and publicly 
expressed his opinions in that assembly. It is proper, 
however, to bear in mind that the cost of the works will 
greatly exceed the original estimate, although they are 
being carried out at much less than the originally proposed 
dimensions, and it may, I think, be assumed as highly 
probable that Mr. Stephenson’s opinions were founded 
upon the scheme and cost as then proposed, and not upon 
a mere abstract proposition, without reference to time, cost 
or dimensions. 

“The works of the Suez Canal are, in truth, simple in 
character, and in a soil favourable to execution, but they are 
of such vast magnitude and in a country which presents such 
peculiar difficulties in climate and in the absence of fresh 
water, that special organisation and adaptation of means of 
no ordinary kind have been required for their realisation. 






“ Description of Works from Port Said to Suez. Port Said. 

“A harbour for the entrance to the canal, and for the 
general purposes of the undertaking, has been constructed 
at Port Said by running out into the sea two breakwaters 
formed by artificial blocks of stone. It is intended to answer 
the double object of protecting vessels from heavy seas and 
of arresting the alluvium brought down by the river Nile in 
its passage towards the Bay of Pelusia, so as to prevent its 
choking up the channel. The western breakwater extends 
from shore 2400 yards in a straight line towards the 
north, and then with a slight angle towards the east extends 
880 yards further. The eastern breakwater leaves the shore 
at the distance of 1530 yards of the commencement of the 
western breakwater, and extends nearly north for a distance 
of 2070 yards, at which point it is 760 yards from the western 
breakwater, and this distance constitutes the width of the 
entrance. 

* It will ‘be readily understood from this description that 
the harbour is well protected from the strong and pre- 
vailing north-west winds. The portion of the harbour 
affording shelter to vessels is nearly 500 acres in extent, 
and, although the depth of water is not sufficient for the 
largest men-of-war, it is quite sufficient for ordinary 
merchantmen if the present depth be maintained. The 
prevailing winds being from the north-west, large quantities 
of alluvium are constantly brought along the shore from 
the Nile, and since the construction of the western break- 
water a considerable deposit has been made, and the line 
of shore has been changed by the formation of an angle of 
land on the western side. In addition to this deposit out- 
side of the western breakwater, large quantities have 
found their way through the interstices of the artificial 
blocks of whieh the breakwater is composed into the 
harbour, and are forming deposits there, and from the 
observations I made I have no doubt it will be found 
necessary to make this breakwater solid, even if the result 
should be that the accumulation becomes more rapid 
outside. 

“Tt is possible this outside accretion may require at some 
future time a prolongation of the breakwater, and it may be 
that northerly winds will occasionally bring sand into the 
harbour: but I do not consider such contingen wa to consti. 
tute any real objection to the design, or likely to be for- 
midable in expenditure, considering the gigantic character 
and objects of the whole undertaking. 

“ The artificial blocks in the breakwater are composed of 
one part of hydraulic lime from France, and two parts of 
sand obtained on the spot, and are therefore really hard mor- 
tar. The basins, quays, and other accommodation at Port 
Said are very conveniently designed for the requirements 
connected with the traflic pt the canal, and no doubt some of 
the repairing shops now used for the temporary purposes of 
the works will permanently remain, 

“ Leaving Port Said, the canal to Suez may be conveniently 








vesting their money. 
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Miles. 
1. Port Said through Lakes Menzaleh and Balla to 
near El se Fi ooo < en aah 
2. From near El Ferdam great excava- 
tion of Seuil d’el Guise ke Timsah a ob 
3. Through Lake Timsah boo oss oo oF 
4. From Lake Timsah h the excavation of 
Seuil du Serapeum to the Bitter Lakes oa 7 
5. Through the Bitter Lakes _... ove oat 
6. Through the deep portion of Chalouf Cutting 5 
7. Thence to Suez and the end of the canal oe” ES 
Total ‘ 90 


“With minute exceptions the whole of the canal is now 
being excavated and completed according to one or other of 
the following sections : 

“Jet. 196 ft. in width at the surface of the water, and 
ft. deep for 72 it. at the bottom. The slopes are two 
horizontal to one vertical, with one or more horizontal 
benches of 10ft. in width, aceording to the depth of the 
cutting. 

“2nd. 327 ft. in width at the surface of the water, and a 
similar depth of 26 ft. for a similar width of 72 ft. at the 
bottom, The lower part of the excavation is also two hori- 
zontal to one vertical, but the slopes above and below the 
surface of the water are 5 to 1, and a horizontal bench of 
58 ft. connects the two slopes. 

“ The canal is being carried out with referetice to these 
two sections in the following manner: 

According to the first section— Miles. 
From near E! Ferdam to Lake Timseah a OF 
From Lake Timsah to the Bitter Lakes ... 74 
Through the deep part of Chalouf Cutting 2... 5 


Total ose ves 22 
According to the second section : 


Port Said to near El Ferdam ... ooo ws «37 
Through Lake Timesh ... eve ood iss’ COG 
Through the Bitter Lakes _... oes oe ost 
At the Suez end of the canal ... ong we* 1 


Total one eee 17 
“Through the Timsah and Bitter Lakes the lower portion 
only of this section is required to be excavated, in conse- 
quence of the low level of the ground. 
“Tt will be observed in the description of the séeond séetion 
that the slope at the surface of the water is flat (6 to 1), and 
provision is now being made for protecting this # with 


rough stone pitching, trimming the me other- 
wise treating it as a finished work. This safely done, 
because the section is so arranged that arial may be 


widened at any subsequent period without disturbing any of 
the work already done. 

“With the first section, however, the case ‘is different. 
This section has been adopted in the deep cuttings to effect 
the largest saving possible in the quantity of excavation, 
and, therefore, if a future widening of the canal is required, 
one or both side slopes must be thrown back, and a consider- 
able portion of the present work — with. 

“ Asa rule, no stone pitching or other protection against 
the wash of passing comndn, or wind, or current, has been 

rovided for the part of the canal where this section has 
Ca adopted, although the slope at the surface of the water 
is two to one. lek 

“ At each end of the Bitter Lakes careful provision is now 
being made by temporary weirs and sluices at the sides o 
the canal for the admission of water into the lakes from the 
Mediterranean and Red Seas. This vision has been 
calculated with reference to the time and quantity of water, 
and a sufficient margin appears to have been given for pos- 
sible contingencies. ‘ 

“The works of the canal at Suez consist chiefly of an 
entrance channel into the Red Sea, mereasing y from 


ae 


_72 ft. in width at the bottom to 980 ft. of a busin or dock, 


and a considerable extent of reelaimed land. 

“ The total quantity of work in‘eubie metres of excavation 
originally required for constructing the canal according to its 
present dimensions and design was as follows : 

Cubie metres. 
Total work an Ss bee .. 78,000,000 
Work executed up to Dec. 15, 1868 ... 53,000,000 


Leaving still to be executed --. 26,000,000 


on the ground and available for the work ‘on ‘the 15th of 
December, 1868, was as follows : 


Workmen eos eo ibe gee Noas Q13 
Camels ... ese oe oe eee ws «= BBR 
Donkeys ies ood ove os eee M6 
Dredging machines... wo oobi ile 60 
Inclined planes of railways «+ oot f 22 


“The quantity of work yet remaining i¢-very large, but 
taking the progress made during the Inst few months, 
and applying the same rate for the future; it appears to be 
possible that in the absence of some unforeseen contingency 
the cans may be sufficiently eompleted for the purposes of 
traflie during the present year. 

“ Maintenance of the Canal. 

“ The question of maintaining the canal and its Barbour of 
Pott Said permanently open for traffic has eteatetl almost 
as much professional and public attention As the onstruction 
itself, and inf some minds progr > greater doubt 
and difficulty have been felt on this tham on any other 


re The difficulties of maintenance may be divided as 
“1, Tho prevention of Nile deposit choking tip Port 
se The impossibility of preventing the "asf the 
Desert drifting into the canal in quantities ally’ - 
WE ihe difficulty of protecting the banks of the: gaa 


“a 





eons amass earapaes lense nesses 
‘4, The i i i 
amin Se tee tcrace fe 
section of the canal. os 
“3 leiunemeent dip from Choking up Port 
“Tt cannot be doubted and almost constant 
— of fine alluvium to be brought to 
Said from the Nile, and that the effect of a new 
obstruction to its course by a breakwater at from 


> pass i 

harbour, and then depend upon drvfiging for keeping the 
channel and harbour clear, or to prevent i into the 
Seana S7 aes Se lseckumiy acl, ond oo- 
the ty, whatever it may be, of its greater no- 


ulation 

“ With oceasional northerly winds and a ennstant in- 
draught of sand-charged water, the dredging will always be 
as much as is consistent with the convenience of a e 
traflic, and must be rediieed to a minimum by every possible 
means; and therefore I assume it as acertainty that the western 
breakwater must be made solid, and as rapidly as possible. 

“The rate of accumulation in the angle formed by the 
western breakwater and the original shore was naturally very 
rapid in the commencement, because the area was 1, and 
the water was impounded in such a position as to be almost 
without motion ; but as'the new shore formed by the deposit 
advances seaward this rate of advance is, as might be ex- 
pected, rapidly and constantly decreasing. 

“ The time which has elapsed since the commencement of 
this operation has not béen sufficient to collect adequate ob- 
servations by which any law or formula could be founded to 
represent the future rate of the advance of accretion, and no 
means exist of ain the ise change which will 
oceur in consequence of making th tecakwater solid. 

“It is, however, very lear that many years must elapse 
before the line of shore ean possibly reach down to the angle 
of the breakwater, because before that time the line of shore 
will have given the current very much its original direction 
and original velocity, and it may be that at or near this point 
the accretion seaward will cease al ; but the greater 
probability is that, although it may have become so small as 
to make the annual gm scarcely discernible, it is still 
going on, and I should be disposed to view, as a possible con- 
tingency, the necessity of extending the western breakwater, 
at some future time, further into the sea. 

“ After the most careful observation I have been able to 
make of the old and new shore at Port Said, and the opera- 
tions and consequences now going on there, my opinion is 
that no apprehension need be entertained as to the channel 
and harbour being silted up and destroyed ; but, at the same 
time, 1 think considerable expense in dredging will be con- 
stantly required, that the western breakwater must be made 
solid, and may have to be extended. 

“2. The Impossibility of Preventing the Sand of the Desert 


<== 
superficial area) when connected with the tidal Red Sea 
the Chalo vacavatien, wil race nthe summer month 
when evaporation is greatest, peculiar currents 
= argent i cages Gena anes 
chisdy supplied from the Red Sen, which lo ter pennee than 
nearer 
the Mediterranean, and hes & tidal range of about 6ft. tn 
spring tides, and 2 ft. at neap tides, while the Mediterrancan 
ee ee cee 
“ The currents will thus be created by evaporation 
and tide will be sufficient to assist or retard navigation, as 
they will aly npgecedh, mat eneesd, two ales 
hour, but they will scarcely be strong enough to affect in- 
fectenty Se Sees ot Oe ee eee Ce Oe 
c cutting after the proper protection by stune pitch- 
ing has been carried out. 
“It is possible that a strong south wind may somewhat 
increase the velocity of this current by slightly raising the 
ordinary tide at , and that} evapora- 
tion, and waste round the shores of the Bi Lakes into, 
and through, the sand of the Desert inerense the amount 
erage eet Ohana 
su 
eet. se 
“ It would, however, have been desirable, in my 3 
that the canal should have been originall 


ginal on 
dimensions between the Bitter Lakes and the Bed 
Sea if the resources of the company had permitted. = 

“ Praction Power to be Employed on the Canal. ° 
“ A special. Committee, or Commission, has porte. 4 
and } 


for some time in investigating this question, con- 
sidered many expedients and suggestions. At one tithe it 
thoi t tal continuous chain along the bottom 

to that used for the ferry at Portamouth, 
would be licable, but it is now understood that | 
vessels those with paddlewheels) may use th 


own . , and that ey Shar ae oe t 
cal steam tugs, t to be limi in all casog, 
may be aotfled hereafter. ; oa 
“ This is doubtless the best decision, both for economy’ and 
convenienive. 
“Several important questions suggest themselves in the 
working of the canal, such as the impossibility of two large 


vessels g each other until the canal is enlarged ; but 
this di must be dealt with by regulations very similar 
to those adopted on a single line of railway. If, » 


the traffie should rapidly become very large it is possible that 
several i % sleoms will have to be provided without wait- 


ing for ing of the whole canal. 
"4 side wind would also be a considerable di A 
and ly it may be found to be almost im: 
keep a hi vessel from the sides of the . In the 
is 


Caledonian Canal it is well known that this diffiedity 

freq experienced even with small vessels, but in Egypt 
— winds from the east and west are not common, 
and the difficulty will —_— not amount to more than a 
simple retardation of t: prem fe the vessel, and the ——y 
of lowering all masts and rigging capable of being : 
but one or two attendant tug vessels, when required, can be 
made. available for epee of enabling a vessel to keep 





Blowing into the Canal in Quantities totally U ig ’ 

* This objection has been felt to be one of great weight, 
and when it was considered generally and without the cor- 
rection of local knowledge it appeared to be fatal, because if 
the whole or nearly the whole distance from sea to sea had 
been through a composed of fine drifting sand it 
would have been hopeless to maintain the canal open; but, 
fortunately, the only portions of the canal which will be 
liable to be effected by the sand of the Desert to any extent 
worthy of consideration are the two excavations on each side 
of ¢ Timsah—viz., Seuil de Guise, on the north, and 
Seuil du Sérapénm on the south. 

“ Fortunately, a tolerably satisfactory means of ascertain- 
ing the annual amount of drifting sand has been afforded by 
an investigation lately made during a period of twelve 
months, and the result is that 40,000 cubic yards was found 
to have passed into Seuil de Guise, and 270,000 cubie yards 
into Seuil da ceo These quantities, noe doubt, are 
very large, and it ix quite possible that during some years 
they might be exceeded, but the company are x 


some distance on each side of the canal. It is also probable 


the catial. 

“ These operations will be somewhat expensive, although 
they are doubtless prudent and desirable, but after every 
yrecaution has been taken I believe it will be necessary to 
boop one or two powerful dredges in Lake Timsah to ow 
the canal clear from drifting sand. 

“3. The Difficulty of Protecting the Banks against the De- 

structive Action of the Wave Caused by Passing Vessels. 

“I believe it will be found necessary to make a proper and 
immediate protection of the slopes by stone pitching above 
and below the surfae# of the water along the whole course of 
the cana! if the traffic is to be conducted at a reasonable rate 
of speed, and I think’ the engineers of the Canal Company 
have already, or nearby; atrived at the same opinion. Ths 
work wil] no doubt be executed much more conveniently and 
economically after the canal is opened throughout, and the 
large quantity of stone required ean be conveyed without 
eharge ; but, on the other hand, it will be more difficult to 
place the stones below the level of the water, and probabl 
the slopes may have sustained some mischief before the work 
can be done. 

“4, The Impossibility or Difficulty of Supplying the Ab- 
straction of the Waters of the Bitter Lakes during the 
Evaporation of the Summer Months through the ordinary 
Section of the Canal between the Bitter Lakes and Suez. 
“The vast extent of the Bitter Lakes (100,000 acres in 








the ch 1 of the can 

“ Doubtless many unexpected matters, both of diffieulty 
and convenience, will develope themselves in the working 
of the traffic, but these will be best dealt with as they arise. 


“ Probability of the Use which will be made of the Canal. 

“The Suez Canal is so peculiar in itself and in the manner 
in which localities are alfected by it, with respect to their 
maritime distances from each other, that it is almost im- 
possible to foresee the manner and degree in which it will 
attract traffic to itself. 

* It may, however, be assumed with tolerable safety that, 
provided the canal be maintained in full depth and efficiency, 
and the charges made for its use are hot unreasonable, pi 

and mail traflie now carried on between 


steam passenger 
Europe and India will chiefly Lapetinesen te canal. 

“ It may with equal safety be sailing vessels, 
which would not only require steam tugs through the canal, 


but also down the Ked Sea, will not use the canal. 
“ ‘A certain amount of loeal traffic between the Mediter- 


} Vision to diminish the quantily by trying experiments bent ranean and Red Sea ports will no doubt use the ganal. 
| trees and shrubs, so as to plant the slopes and the ground for 
“The number of men, animals, and materials which were | 
| that water from the fresh-water canal will be made available 
| for forming an extended oasis at and around this portion of 


* The great element of re and ene on which the 
chased success of the Sucz C will chiefly depend, is 
whether new sailing vessels, with steam 

wer specially adapted to the canal and the Red Sea, will 
ercshetrosts , 80.28 to divert the large trailie now being 
earried acund the Cape. 

“¥ think enterprising firms will try this experiment, and 
if successtul, the Suez Cana} will secure a great position both 
for usefulness and profit. 

“In concluding this memorandum, I cannot refrain from 
referring to the remarkable energy and perseveranee: which 
have been displayed by M. de Lesseps from the beginming to 
the aetaal near realisation of this great enterprise; to the 
skill anid resources of M. Votsin, the engineer-in-elief, and 
the distriet engineers acting under him; and to the great 
pore eaten and adaptation of means which Rive 
ere: to bear by M. Lavelley, the contractenowho 
had thé advantage of a practical English training efgrafted 
upon ‘@ French scientific edueation. 

* A reference to the supply of fresh water cannot be omitted, 
as it Ties involved the necessity of constructing works of 
great cost and importance, including a considerable channel 
or ‘from the Nile at Cairo to Ismailia and Suez, and 
also ing down of iron pipes in duplicate between 
Ismailia‘and Port Said, with pumping engines at Ismailin. 

“ It ynay indeed be truly said that until these works were 
care oh an adequate number of dredging machines 
suppli at work, no reliable estimate could be formed of 
the the Suez Canal could be completed. 

s: Cairo; February 5.” 
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FOX’S COMBINED LOCOMOTIVE AND CARRIAGE. 


MESSRS. FOX, WALKER, AND CO., ENGINEERS, BRISTOL. 





We illustrate above an arrangement of combined locomo- | 


tive and carriage designed and patented by Mr. Fox of the 
firm of Messrs. Fox, Walker, and Co., of Bristol. According 
to this plan a four-wheeled tank engine with a short wheel 
base is coupled by a strong draw-pin to a senger carriage, 


this carriage having a single pair of wheels at the hind end | 
only, the front end being cuppecpes by springs fixed on the | 
» 


engine frame, as shown in the plan. The carriage is, how- 


ever, provided at the front end with a pair of wheels which | 
can, by the arrangement of screw shown, be lowered down | 
so as to bear upon the rail and support that end of the | 


vehicle when it is desired to uncouple it from the engine. 
The engine shown in our illustration has four coupled wheels 
5 ft. 6 in. in diameter, and outside cylinders 8 in. in diameter 
with 12in. stroke; it has, moreover, a tank placed at the 
front end under the smokebox so as to approximately balance 
the weight placed on the hind end of the engine by the 
carriage. The total weight of the combined engine and 
carriage is estimated at 154 tons empty, and 24 tous 
with the engine in working order, ne the carriage con- 
taining its full complement of passengers. The greatest 
weight on a pair of wheels is 9 tons. The engine is 


intended to draw two carriages, besides the one directly | 


connected with 
at the rate of 40 miles an hour on a level, its 
own carriage, carrying DO passengers, up an incline of 
| in 60 at a speed of 15 miles per hour. To enable it to do 
this, however, it would be necessary either that the cylinder 


it, 
or 


and containing in all 150 passengers, | 


power should be increased, or that the boiler should be | 
worked at a somewhat higher pressure than is adopted in | 


ordinary locomotive practice. 


In describing Mr. Fox's engine it is only fair that we | 


should state that, before receiving his tracmgs we were 
shown by Mr. Fairlie the drawings of a combined engine and 


to the production of Mr. Fox’s plans, namely to effect a re- 
duction in the dead weight and working expenses of railway 


on a light traffic on a road abounding with sharp curves. In 
many respects we consider Mr. Fairle’s plans to be superior 
to those we now illustrate ; but this is a matter of which we 
shall not speak further here, as we intend next week to pub- 
lish engravings of Mr. Fairlie’s arrangements, when our 
readers will be better able to form an opinion for themselves. 


Remwovine Carnsvontc-actp Gas yrom Wetts.—A corre- 
spondent of the Scientific American gives an account of an 
ingeniously extemporised apparatus for removing carbonic 


rapidly hauled up a number of times in succession. The 
effect was to remove the gas in a few minutes from a well 
#0 foul as to instantly extinguish a candle previous to the 
use of the umbrella. The hint is an useful one. 


Restore Worn Fries.—The following method of restor- 
ing worn files is described in the Chemisches Centralblatt :— 
The files are first washed with a hot lye of soda, and all 
grease removed with brushes. They are then suspended in 
& mixture of concentrated nitric acid with eight parts by 
measure of water for 25 minutes ; then well cleaned in water 
with brushes, and reimmersed for 256 minutes more in the 
acid mixture with addition of another eighth of strong acid. 
Brush again and reimmerse, after adding to the bath a 16th 
part of concentrated sulphuric acid. i heats the bath, 
and the etching proper now commences, and is ke 7 for 
three minutes, with a vibratory motion of the ba ash 
and brush and reimmerse in a bath similar to the last, with 
similar agitation for five minutes. Wash edly with 
water, then with milk of lime, finally rinse u with water, 
dry quickly at a gentle heat, and varnish while still warm 
with oil. 


| which is shown by Figs. 1, 2, and 3, is fownded on the fact 
| that the power transmitted by any belt is represented by the 


carriage which he had designed with the same object as led | 


| difference between the tensions of the driving and loose sides 


| between the strains on the two sides 
| of the belt being obtained by ascertaining the s 


| 
| 


| 
acid from wells. It was simply an umbrella let down and 


} 
| 


; J ray | travelling. The dynamometer which we are about to de- 
trains, and to produce an arrangement suitable for carrying 























KING’S 


DYNAMOMETERS. 


CONSTRUCTED BY MESSRS. H. J. H. KING AND CO., ENGINEERS, GLASGOW. 


We illustrate, above, two forms of dynamometer designed 
by Mr. Henry J. H. King, of Glasgow, and manufactured 
by his firm. The action of the first of these d ors 


of that belt multiplied by the velocity with which the belt is 
scribe is designed to measure and He ry the difference 
of a belt, and the velocity 


| d peed of one of 
the shafts in any convenient way, the power transmitted can 
be readily calculated. In applying this dynamometer the 
two ends of the belt are connected by a spring of horse-shoe 
shape which forms the chief part of the instrument. This 
spring of course opens and closes as it arrives at the tight 
and loose sides of the belt respectively, and this opening and 
closing movement is made use of to give motion to a ratchet 
wheel, the extent of the movement of this wheel being pro- 
portionate to the opening or closing of the spring. a 
simple arrangement the movement of the ratchet wheel is 
registered, and the sum of the opening movements made 
by the spring in any given time can thus be obtained. 

number of revolutions made by the belt in that time 
being also known the average opening of the spring at each 
revolution can be obtained by simple division, and this 
the power transmitted can, as we have already stated, be 
readily calculated. For instanee, if the belt is running at 
the speed of 330 ft. per minute, and we find that the mean 





difference between the strains on the loose and driving side is 
100 Ib., we see at once that the belt is transmitting 100 x 330 | 
33,000 foot-pounds per minute, or one horse power. The 
arrangement is altogether a very ingenious one. | 

In the case of the other dynamometer, represented by 
Figs. 4 and 6, the engine or other motive i ected | 


FiG4 


pulley, A, to the pulley, B, can be accurately determined by 
measuring the distance of the weight, D, from the centre of 
the shaft. It necessarily follows from the construction of 
this apparatus that the number of foot-pounds of work trans- 
mitted from the pulley, A, to the pulley, B, during one re- 
volution, is equal to half the weight of D i i 
plied by the circumference in feet i 








MARINONI’S PRINTING PRESS. 

Tur successful establishment of the eheap daily papers 

depended upon the effective working of the malt fesder 
printing oma + age have hitherto served a ae 
uirements ¢ @ Various newspaper y 

a in since the abolition of the stam 

paper duties. Although the introduction of the Hoe ma- 

chine effected a great revolution in printing-offices, and far 
i ttern, 

d to work cheap 


exceeded in eager | , 
an arrangement, : 
ctice, was i 
advantage. The Hoe press prints 


upon one side of the sheet only, at a time, eo that each 
has to pass through the machine twice, and its origi 

cost is supplemented by the drawbacks, that the 
quired to drive it is excessive, and that the number of at- 
tendante is too great. i 








power is 

by a belt to the pulley, A, whilst the machine to be tested is | 
similarly connected to the pulley, B. The two pulleys, A 
and B, which are of the same diameter, run loose on the | 
shaft which carries them, and each has fixed i 
wheel which gears into a bevel pinion i 

end of a lever which is also capable of vi 

same shaft, as shown in Fig.5. The 

earries a sliding weight, Bat 


publ 
newspapers command a circulation of from 20,000 to 30,000 
as a maximum. 


| We weg ne rade wally ag & printing press, 
which is designed without faults hich characterise the 


Hoe machine, and whieh ises, by its cheap and reliab 


working, to supersede the latter. 
The inventor, M. Hyppolite Marinoni, the leading French 
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press maker, has constructed many of these machines, which 
are erected in Paris, and by some of which the cheap evenin, 
pers are successfully worked. Recently Messrs. Cassell, 
Petter, and Galpin have had two « at the offices of 
ther new y evening paper, and to the ap and 
jd working of the presses is due the success whieh the 

is now meeting. The following description of the press 

and the method of working it will render the engraving clear. 
The chief features of novelty arc, lst, the epplicatioa and 


pee 
of the and guides for conducting 
printed from the several feed rollers, a‘ a’, a’, a*, a’, a*, to 
the printing cylinders, 5, b', as indicated in the drawing; 
Srd, the mechanism, A, for eondueting the printed sheets to 
one or other end of the machine to receivers, ¢,d', which de- 
liver them on the tables, ¢, ¢'; 4th, the combination and ar- 
rangement of the tapes, f, for conducting the pri sheets 
to the four mechanieal receivers; 5th, the mode of inkin 
the ty by the aid of the mechaniem, G, G', either wit 
two inking rollers, j, 7’, acting alternately during each revo- 
lution of type aylindee, or with two rollers acting con- 
tinuously: 6th, the application in the machine of a movable 
inker, i, for increasing or diminishing the supply of ink, which 
is regulated by a screw, i', as desired ; 7th, the application to 
cylinder printing machines with drawing-off gear of four re- 
ceivers, d; Sth, the a plication to the cylinder printing ma- 
chines of inking and Se eributing rollers, j, j', &, t, covered in 
leather or other suitable material. In order to print in this 
machine the sheet is fed by hand from the table, 4*, when it 
is seized by a part, »*, covered with india-rubber, which is 
brought in contact with the feed roller, a’, by means of a 
lever, m*, actuated by the eccentric, ¢; the sheet is then 
carried along by the tapes, 7, between the lower feed rollers, 
a®, a, which are furnished with similar tapes, g', for con- 
ducting the sheet to the rollers, a®, a*. The sheet held 
between the tapes, 7, 4, thence passes between the 
cylinder, g, carrying the type and the pressing cylinder, b, 
covered with some soft material as usual, the sheet being 
printed om the one side by passing between the said cylin- 
ders. The rotary motion continuing the sheet is conducted 
by the tapes, re, to the pressing cylinder, b', which, in its 
motien, carries round with it the sheet, and causes it to take 
an impression from the type cylinder, g’ The sheet thus 
— d on both sides is then conducted to the mechanism, A 
ry the tapes, e, 2,2, whence by the aid of an eccentric opera- 
ting the rollers, ¢, the sheet is dispatched either to the right 
or left of the machine by the tapes, gg‘. The sheet arriving 
either at point B or B', is conducted by the tapes, f* or f°, 
to the receivers, d or d', for delivery on the tables. eor ¢ 
The mechanism, C ©!, supplies ink by the aid of the roller, /, 
from the adjustable inker, i, to the inking cylinders, D D', 
on which it is evenly distributed by the rollers, &, which 
have a longitudinal to-and-fro motion umparted by an ee- 
centric simultaneous with their rotary motion. The inking 
of the types or characters is effected by the two rollers, j j' 
which are fitted so as to touch the inking and type eylinders 
either alternately or continuously. The progress of the sheet 
from either of the other tables, A!, A’, A*, h°, A*, is the same 
as that described with reference to table A’. 

As we have said, the experience which has been obtained 
with this form of printing press, at the Heo office, is suffi- 
cient to place beyond all doubt the advantages whieh th 
inventor claims for it. From 8000 to 10,000 perfected copies 
per hour are delivered from each machine during their daily 
work, and this amount can be increased, if n ; it 
follows, in consequence of both sides of each sheet receiving 
its impresmon simultaneously, that the amount of waste is 
reduced practically to nothing. Thus on Tuesday last 
when Parliament assembled, 14,000 papers were delivered 
from the two presses in 65 minutes, including 25 spoiled 
sheets, which represented the whole amount of wast« 

ae flyers upon which the papers are received from the 
beautiful distributing arrangement are of course no novelty, 
being of the ordinary form which, originally designed in 
America, has been in use here for many years. The precision 
of their action is, however, worthy of notice. A comparison 
of the leading features of the Hoe and Marinoni presses con- 
trasts strongly the difference between the two systems. A ten- 
feeder Hoe press, capable of printing 18,000 sheets per hour on 
one side only, requires fourteen hands to attend to the laying 
on, taking off, and the general management of the machine, 
it absorbs 20 horse power to drive it, and weighing from 20 
to 26 tons, occupies a space 265 ft. by 7 ft., and is 25 ft. high. 
The cost of such a press is 5000/. A Marinoni six-feeding 
machine, on the other hand, capable of turning out 9000 
p rfected oupies, requires only seven men to tend it, and 3 
horse power to drive it the weight is 10 tons, and its outside 
dimensions 22 ft. long by 7 ft. wide, by 10 ft. high. Such a 
press costs nearly 3000/. less than the Hoe, including the 
extensive stereotyping plant, a description of which we defer 
till a future oceaston. 

M. Marinoni is represented in London by M. A. Sauvée, of 


22, Parliament-street. 


THE PALLISER BOLT. 
To rae Eprror or Exoitneegixe. 

Sir,—I should feel much obliged if you would allow me 
to state that the bolts which secured the three 5 in. plates 
which were fired at with the 600-pounder, were made upon 
the rey proposed by me. The hemispherical nuts, 
which fitted into corresponding eups formed in the plates 
to receive them, were the scopersl of Lieutenant English, 
K.E. I may state that all iron structures recently erected 
at Shoeburyness, with the exception of Mr. Chalmers’s target, 
hav been seeured with bolts made upon my principle. 

I have the honour to be, Sir - 
Your obedient Servant, 


p ; 2 W. Pacitser. 
Army and Navy Club, Fel ruary 16, 1860. 
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COAST DEFENCES. 

Ar the Royal Institution, last Friday evening, Colonel 
Jervois delivered an able and interesting lecture upon Coast 
Defences, reviewing the gradual progress that has been 
made in the preparations to resist invasion from the early 
ages until now. In the days of Norse and Danish incur- 
sions, which were scarcely more thao predatory raids upon 
inviting localities, it was sufficient that beacons should flash 
from point to point, the unwelcome news that there was an 
invader to be repelled; and in the succeeding centuries, as 
military science advanced with slow and unwieldy tread, 
teaching that soldiers should be iron-plated instead of ships 
and forts, the beacon still remained the cvast defence of 
England. Se, numerous invasions of British soil were 
effected—tocal and insignificant invasions ; for if the means 
of evast defence were wanting, so also were those resources 
by which alone an attacking force could maintain a position 
and carry on a successful war in England, against soldiers 
who bad earned a reputation almost invincible. Still the 
seaport towns were easy objects of attack, and often 
suffered ; thus, in 1296, the French took and partly burnt 
Dover. In 1339 Portsmouth was sacked in retaliation for 
our attack upon Boulogne. In 1840, while Edward ITIL 
was in Flanders, our neighbours ravaged all the southern 
coasts of England, burnt Plymouth and Southampton, and 
destroyed several ships at Hastings. Again, in 1377, the 
French attacked Rye and the Isle of Wight, and made great 
havoc at Hastings, Portsmoath, Dartmouth, and Plymouth. 
Three years later they pillaged Winchelsea and several 
other towns. In 1405 a large French force landed at 
Milford Haven, plundered Carmarthen and other towns, and 
regained their ships before Henry IV. could reach them 
with his levies. 

It was in the reign of Henry VIII. that the first steps 
were taken for the erection of forts upon the coasts in those 
defenceless districts most liable to invasion, The French 
were then taking the lead in developing artillery, and had 
actually landed an invading force in England. 


Henry VIII. atoned for the suppression of religious | 


houses by erecting fortifications upon the coast without outlay 
to the nation. Portsmouth was fortified, and a feeble ad- 
vanecement made in the construction of the heavy guns of 
But Edward VI. and Mary neglected coast 
defence to such an extent that Elizabeth, when engaged in 
an important war, found that ber naval force in commis 
sion consisted of seven coastguard vessels, the largest only 
of 120 tons, and eight small merchant ships altered for 
fighting. The troops garrisoning Portsmouth, in daily ex- 
pectation of a visit from the French, were demoralised, and 
the Spanish Armada was almost in sight before the forts of 
Tilbury and Gravesend had a platform strong enough to 
train a saker or culverin upon. The country was now 
thoroughly roused to the necessity of preparing for serious 
defence, and permanent fortifications were built at Milford 
Haven, minor works at Eastbourne, Hastings, &c., and for 
the defence of the Medway. In 1596 a second invasion by 
the Spaniards was expected, and a lively discussion between 
the great men of the day ensued. Then, as lately, authori- 
ties differed somewhat as to what places should be fortitied. 
It is worthy of note that Lord Burleigh, about this time, 
provided 36 new pieces of ordnance, the total weight of 
which came to four tons less than one 600-poander of the 
present day. Each gun would weigh about as much as two 
12-inch rifled projectiles. Again, in 1666, England was at 
war with France, Denmark, and Holland, and found berself 
without a fleet except on paper. Her enemies had full 
command of the sea. The House of Commons hurriedly 
voted money for fortifying Portsmouth, Gosport, the Isle of 
Wight, Plymouth, Dover, Weymouth, Dartmouth, and the 
Scilly Isles. Sheerness was fortified also, yet not so quickly 
but that the Dutch fleet, ander Admiral Ruyter, captured 
the guns sent there, and proceeded up the Medway to 
Chatham. Gravesend, Tilbury, and Woolwich were 
strengthened at this time; the Castles of Deal and Walmer 
were protected by coverings of turf, and the Thames works 
improved. Harwich was supplied with forts, which re- 
pulsed an attack of the Dutch fleet a little later, and the 
whole of the eastern and northern seaboard was put into a 
condition for defence. In the reign of Queen Anne, France, 
backed by the Pope, proposed to invade England, and land 
for the erection of forts was purchased at Portsmouth for 
the Portsea lines, as well as at Harwich and Chatham. 
Little, however, was done at the time, but in the reigns of 
George L. and George 11, the lines at Chatham and Devon- 
port were built, Portsmouth streagthened, and various other 
parts of the south coast further protected. The Government 
of George ILL. built the Portsea lines, reconstructed Fort 
Cumberland, threw up the old Hilsea lines, erected Fort 
Monckton, and some batteries to defend Stokes’ Bay. About 
this time, the Sheerness lines were constructed and Dover 
strengthened. Small earthworks sprang up round the 
coasts, ground was bought at Plymouth and redoubts made 
on the Maker Heights. Pitt would have had a citadel there, 
but was defeated in Parliament by a casting vote from the 
Speaker. Then came a long period when Englishmen 
believed that the military art was obsolete, till the Crimean 
war showed how impossible it is to conduct a campaign 
properly unless preparations have been made for it in time 
of peace. 

Were an invasion of England to be attempted now, two 
courses would be pursued ; troops would be landed en masse 
at favourable points, and the vital points, our deckyards 
and arsenals, would be attacked. The first force would be 


the period, 





met in the open field, the latter would be protected by the 
forts, which are already built or to be built, and by our 
fighting fleet. The bases of our naval power must be the 
ports, dockyards, and arsenals at home ; and at such places 
abroad as Bermuda, Malta, and Gibraltar. These must, 
therefore, be rendered secure. To trust te the fleet alone 
for their defence would be to hamper its movements most 
seriously. To fortify our chief dockyards and arsenals is to 
leave our whole fleet free to undertake offensive operations 
with the certainty of a safe refuge to recover itself and refit, 
To build and keep up a fleetlarge enough to guard the ports 
and also fight navies on the ocean, would be too great a 
task even for the resources of England. A proper outlay 
upon fortifications is, , & strict economy, and 
barriers, such as booms, mets, chains, &c., and submerged 
mines, are merely supplementary to these forts. 

So early as the sevénteenth century the English tried 
floating and submerged charges of powder, both for offence 
and defence, but the Russians in 1855 were the first to 
apply explosive machines of this kind with any approach 
to success. They also first tried electricity as a means of 
exploding such charges.. During the American war the 
Confederates destroyed twenty-four Federal ships and in- 
jured nine others by sabmarine mines. The Austrians used 
them in 1866, and the lecturer asserted that their arrange- 
ments were “of a very advanced description.” Torpedoes 
to be exploded by mechanical contrivances are cheaply and 
easily laid down, but they close the channel against friendly 
as well as enemy's ships. Electrical torpedoes can be made 
to sink a ship even when not in contact with them, but as 
much as 40 or 50 feet distant, and they are quite harmless 
until put in preparation for action from the shore. But 
torpedoes cannot be laid down in bad weather. They may 
be disturbed by storms, or removed by an enemy at the 
sacrifice of a few boats; and though ships may not be able 
to pass through them into harbour, the guns of the fleet 
may yet reach and set fire to dockyards. It may be said, 
and is said by some persons, that floating batteries would 
be better than forts; but they would have to be made in 
great numbers for the purpose if unsapported by forts, 
they would require a large number of seamen to man them, 
and the expense of their repairs and renewal would be 
enormous. Permanent works are, therefore, more economi- 
cal, as well as more efficient. But there must also be a 
small number of floating batteries. The lecturer combated 
the prevalent idea that invasion is impossible because it is 
difficult. In case of invasion the object of the enemy 
would, without doubt, be London; so the regular army 
must be as free as possible to stand between the capital and 
the invaders. By fortifying important places whose 
danger would cause great anxiety, the regular troops can 
be almost entirely set free just as the navy will be freed in 
the same manner. 

In constructing coast batteries two main points must be 
attended to—cover for men and guns; development of ra- 
pidity of fire and lateral range. The simplest way to mount 
guns and give them a large range is en barbette, but then 
the men are much exposed in loading unless the battery is 
on a height. Formerly, the site of the battery was low, 
embrasures had to be cut through the parapet, and in some 
eases the guns protected by iron shields. Thus the range 
was restricted; an advantage on one side was only gained 
by admitting a corresponding disadvantage on the other, 
till Captain Moncrieff's “ protected barberte system” was 
designed. Another mode of getting lateral range is by 
means of turrets, but the lecturer calculated that one turret 
of two guns—the cheapest method of putting this system 
into a practical shape—would cost about 20,0002 to 
25,0002. for the protection of the two pieces, There are 
certain situations where turrets must be used, but these will 
be made as few as possible, Comparing the cost of the 
Moncrieff system with the embrasure and iron shield sys- 
tem, it appears that the former will show a saving of about 
350/. to 5501. per gun, and besides reduce very considerably 
the number of guns necessary to keep up the same amount 
of tire on particular spots. 

To answer certain objections to the expenditure of money 
on fortifications, the lecturer said that the money was not 
wasted, but tended towards the peace, and, therefore, 
prosperity, of England. It is not true that the works of one 
age are of no value in the next. All experience shows the 
eontrary. They may have to be improved, but that is all. 
We are now turning to account works built by Henry VIIL, 
Charles IL, and the Georges. By the aid of fortifications 
the Empire could be defended with fewer troops and a 
smaller navy than would otherwise be possible. This causes 
an economy which is not to be forgotten. Fortifications do 
not lock up troops. On the contrary, they set them free. 
For the same reason they set ships also free. “ Lastly, they 
say ‘an enemy won't go near these fortifications.’” “My 
reply is, that is the very object for which they are pro- 
vided.” “The navy and the army are the vital principle of 
defence, and fortified arsenals and harbours are the centres 
of refuge and action for both.” “ Take away fortifications, 
and you are unable to turn your auxiliary forces to proper 
account; you have an army utterly insufficient for the 
duties it has to perform; a navy scattered, unsupported, 
and with no protected home.” 








Scpcreman Raitrway Txavrrc.—Mr. O'Reilly has given 
notice m the House of Commons that he will on Friday, the 
th of Mareh, move for a Seleet Committee to inquire into the 
accommodation of suburban traffic afforded by the metropoli- 
tan railways, especially with reference to the poorer classes. 
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THE SUEZ CANAL. 


THe memorandam of Mr. John Fowler upon the 
progress and ultimate prospects of the Suez Canal 
(which we reprint on another page) will be read with 
great interest and satisfaction ” all those who have 
watched the gradual progress of that great work from 
the time when it successfully struggled with the pro- 
fessional, political, and general opposition it en- 
countered at every stage, to the present, when the 
date of its completion is fixed—a few months hence— 
and the unremitting assiduity of its engineer, M. de 
Lesseps, and of the contractor, M. Lavalley, will be 
consummated by a complete suecess, when the pro- 
prietors of the canal will begin to derive some return 
for their long locked-up capital, and will be enabled 
to form some opinion as to the future commercial 
success of the undertaking. Probably that success 
will not entirely fulfil the sanguine expectations 
of the promoters, and there is every reason for 
endorsing the sound opinion of Mr. Fowler upon 
the nature and extent of the use to which the canal 
will be applied. The principal income will be derived 
from the tolls levied upon the mail services, the 
steam passenger traffic to the East, and to the local 
traffic between the Mediterranean and the Red Sea 
ports. The sailing vessels trading between Europe 
and India would be dependent upon steam tugs, not 
only through the canal, but also down the Red Sea, 
and the cost of such auxiliary service, added to the 
canal tolls, would probably prevent this numerous 
class from making use of it, unless, as Mr. Fowler 
suggests, such vessels should be fitted with auxiliary 
steam power to render them independent of haulage. 

_ But whatever may be the commercial future of the 
Suez Canal, its success as an engineering work is 
fully established. The rapid accumulation of sand and 
alluvium which is brought down the river Nile, and 
along the coast by the prevailing north-west winds, 
and which it was foretold would speedily choke up the 
northern entrance of the canal, is already altering the 
contour of the coast line, and is filling up the 

made by the western breakwater and the shore, while 
considerable quantities of the deposit pass through 
the interstices between the artificial blocks of which 
the breakwater is built, into the harbour. To prevent 
this silting up between the breakwaters Mr. Fowler 
considers that it will be found advisable to make a 





tively, of all the other weekly and mechanical | i 
journals, of the same price, aoe guliiad London. 








into its bed. Observations extending over a of 
twelve months have shown that 310; passed 
into this length of the canal—a ity which would 
require to be removed annually by pan Roms and the 
expedients resorted to by the engineers of convert- 
ing this portion of the desert into an oasis would 


do but little towards diminishing the extent of the | j 


sand drifts, 

The enormous evaporation upon the Bitter Lakes 
will produce a current of about two miles an hour in 
the southern length of the canal between the lakes 
and the Red Sea. The daily loss of water in this 
large lagoon is something stupendous. From an 
area of 100,000 acres, no less than 250,000,000 cubic 
feet of water evaporate every twenty-four hours, a 
quantity equal to a depth of more than five-eighths of 
an inch over the surface, and weighing nearly 
7,000,000 tons. Reckoning by the common boi 
maker’s rule (and a very bad rule it is) that a cubic 
foot of water evaporated per hour, represents a 
a, there would be an average of not less than 

0,000,000 of horse power developed by evaporation 


271 from the Bitter Lakes. 


Mr. Fowler points out that when the Suez Canal is 
opened for traflic, it is imperative that the slopes 
should be lined above and below the water line with 
stone pitching to protect the sides from the swell 
caused by passing ships, and he dwells upon the ne- 


33 | cessity of executing this work without loss of time, 


before the banks are damaged. 

The memorandum of Mr. Fowler cannot fail to 
convey a clear idea of the Suez Canal as planned, and as 
being carried out, and what he has written will be 
received with more confidence and greater satisfac- 
tion than any information derived from a foreign 
source, although he in almost all res cor- 


“|roborates the reports of MM. Lesseps and La- 


valley. The opinions of Mr. Robert Stephenson, 
delivered dogmatically before the work was started, 
might have been, as Mr. Fowler suggests, based upon the 
narrow estimate then framed for carrying out a more ex- 
tensive scheme rather than upon the one now nearl 

completed, which has swallowed up a far larger sum. If 
so he was partially justified in his views, which have 
done so much to bring — u ~ — in 
English minds, predispo: to jealousy, by the fear 
= in owning Fhe ez, Canal, aed would hold 
the key to the Kast. Mr. Hawkshaw’s report of 1862 
did mach to establish public confidence ; but the work 
was not then far advanced, and favourable opinions, 
however weighty, were considered prematare. But 
now that Mr. Fowler—on the eve of the conclusion of 


the work, after a careful and lengthened investigation | 


of what has been done, and with a knowledge of the 
difficulties that are likely to beset the fatare of the 
canal—has made public his opinions, backed by the 
weight of his name, the last clouds of doubt un- 
belief in the Suez Canal as an accomplished and a per- 
manent work have cleared away. 


BUTT-JOINTED BOLLERS. 
For some time past several of our leading locomo- 
tive engineers have been in the habit of making the 
boilers of the engines by them with butt- 


jointed longitudinal seams, provided with both inside 
and outside covering strips. No doubt those employ- 
ing this form of joint consider it—and very justly—to 
be a good one ; but, judging from the proportions of 
the rivetting frequently in connexion with it, we 
believe that in many cases its merits are far from being 
fully appreciated. Our reasons for this opinion may 
be explained very briefly. In the case of what we 
may term an “ ondinnsy rivetted joint—as, for in- 
stance, a lap joint, or a butt joiat with a covering strip 
on one side only —failing by the shearing of the rivets, 
this shearing takes place at one point only of the 
length of the latter, whilst in the event of a butt joint 
with covering strips on both sides failing in a similar 
way, each rivet will be sheared at two points. In 
other words each rivet is in the last-mentioned joint in 
a state of “double shear,” as it is sometimes called, 
and therefore exposes twice the resistance that a rivet 
of the same size would offer in, what we have termed 
for distinction, an “ ordinary” joint. 





be if proper ere adopted. 

The extent to which the strength of a- butt 
oint with ing strips on both sides, is deteriorated 
by the a pitch of rivets, &c., suitable for 
“ ordinary” join upon other considerations 
besides the one ly mentioned, and how this is the 


piston, cod boving ben folnte with 

; aving butt joints with covering strips on 
each side, has been rivetted up with } in ne at 
2in. pitch—a very common in 


of the joint can be increased by taking into considera- 


ler | tion the fact that the rivets are in “double shear.” 


In doing this we shall preserve the proportion between 


horse | the areas of the rivets and of the plates between the 





ewes pep Pile Bg we — it ae Pate 
wever— we shall suppose strength 
ion to the strength of 
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| joint to bear the same p 
| the solid plate as the of the plate left between 
each pair of rivet holes to the pitch between the 
ergs of those holes. We are quite —_ that this 
atter supposition is not exactly correct ; but in com- 
paring several joints with each other the error arising 
from the adoption of such a standard of comparison is 
very slight. Having made these premises we may 
now return to our pr investigation. In the 
joints with % in. rivets at 
2in. pitch, the length of plate left between 
each pair of rivet holes would be 1} in., or nine-six- 
teenths of the pitch, and ee of the joint, 
measured according to our s' , would be nine- 
sixteenths, or 564 per cent. of that of the solid plate. 
Acting on the consideration that the rivets are in 
double shear, they might theoretically be moved to a 
distance of 3} in. apart from centre to centre, leaving 
a space of 2} in. between the holes, and increasing the 
strength of the joint, measured, as before, to eighteen- 
twenty-fifths, or 72 per cent, of that of the solid 

late. If a pitch of 34 in.-was admissible with rivets 
via. in diameter, we should, as will be seen, then ob- 
tain an inerease in the stre of the joint equal to 
159 per cent. ; but practi it would be impossible 
to keep such a joint tight. under high-pressure steam, 
and we therefore come to the usion that in place 
of increasing the pitch it will be advisable to reduce 
the size of the rivets in order to allow for the latter 
being in double shear. Let us, for instance, allow the 
distance between the rivet holes to remain 1} in. ; and 
| let us employ rivets § in. in diameter in place of 7 in., 
'the area of the former being practically half that of 
the latter. Under these circumstances the pitch will 
be 14+4= 1} in., and the length of the oe of = 
left between each pair of rivet holes will be nine-four- 
teenths of the pitch, the strength of the joint being 
thus, according to our standard, nine-fourteenths, or 
64.285 per cent. of that of the solid plate. The gain 
over the strength of the joint with { in. rivets and 2 in. 
piteh, is not so t in this instance as when the 
space between the rivet holes was doubled; but it 
nevertheless amounts to over 8 per cent.—an increase 
well worth gaining. 

We have, we think, said sufficient to explain the 
principles which we consider should be borne in mind 
in determining the proportions of rivetting for butt- 
joints with double covering strips, and we need not, 
therefore, say more about these principles here ; but 
before leaving the subject it may be interesting to 

int out a deduction to which the facts above stated 

. ‘This deduction is that a properly ioned 


i possesses 

the same strength as a properl papers 

u eee ts a jt wih wong 
strip on one ; @ proper! } 

donble-rivetted joint “the are hs the rivet 

holes (measured along each line of rivets, not zi 

should be twice as great as that required in 
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rivetted joints having rivets of the same diameter ; 
we have seen that the same rule applies to 
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rivetted batt joints with double covermg strips, hence 
our deduction. In 
covering strips on both sides, the 
course, the same pro; ortion to a single-rvivetted jomt 
of a similar class that a double-rivetted “ ordinary 
j unt does to a singie-rive tted one 

In concluding this article we notice ou 
connected with rivetied joints to which attention Is 


bears, 
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double-rivetted butt joint, with | of twenty years before. 
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| less than 3037 miles of lines 
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| was 621 miles in 186 ha a distance exceeded by the engineers that his practice had been to simply introduce into the boiler 


The restoration of peace restored, | Weekly four peanyworth, or about a couple of dozen pounds 
however, this temporary inactivity, and last year saw no | of potatoes; the commonest kinds being purchased, as 
opened (the greatest length | damaged, or even diseased, potatoes were found to be as 


since 1856, when 3643 miles were completed), and at inet good as any others for the purpose. The boiler was blown 
15,000 miles of line in progress. Such has been the ad | off every week, and on its being refilled the charge of po- 


ement of the raliway system in America, and to tha | tatoes was introduced at the safety valve, the “ murphies 


IT | svatem is America indebted for the development of its re- | being merely cut when necessary to enable them to be 


| passed through the opening. The effect of the potatoes was 
found to be to cause all the solid matters to be deposited by 


sources, which otherwise must have been restricted to the 















































































not erally paid, and that is, that the proportion | narrow uses of a scattered isolated population, drafted from 
wuich the streagth of the joint bears to the solid plate | the limited seaboard to the limitless interior. the water in the form of an extremely fine powder, which 
creases with an increase in the diameter of the rivet tut at first the main lines, rade and unsubstantial as | Was completely removed when the boiler was blown off. 
used. ‘The reason for this is self-evident rh ea | they were, were built more with a view to passenger than | Of the manner in which the potatoes act in preventing 
of rivet nereases as the square of the diamete to goods traffic, which was still absorbed by the canals | the formation of a hard scale, we have not yet been able to 
w ea s length of plate (measured along the lin iat had been increasin,s rapidly. These early railways | arrive at a satisfac ory explanation ; but that they do 
of th fotos ae Boomer et varies | Were ' hjefly built to communicate between the more im- | prevent it is a fact whic h it is well worth whil @ to record, 
’ vortant cities in the eastern states, and no great lines | particularly as, unlike some other preventatives,” they 
1c a . or t , ' . ng 4 I le run ito the interior till 1851. when the | give rise to no injurious action on the boiler plates or 
ta with & certain | . : tailway was co ted. Following it rapidly the | fittin The New River water, like other Londen waters, 
hould be plac data ‘ 2im., leaving 1} im. be imore and Ohio road was finished in 1853, the Penn- | forms, ge ordinary circumstances, as is well known, a 
tween the b , then, with th i Hess Of | sylvania Central in 1854, the Iincis Central, joining | | very hard deposit, and one which it is difficult to remove ; 
plates, 1} in. rivets (supposia ich rivets | Chicago with Cairo on the Missios pi, was opened in 1866, | and we think that Mr. Riley will have done many of our 
was admussib ld ha ) lata fia igh the locomotive whistl sad been heard in the Lake | readers a service in making his simple method of preven- 
Gt in., t aes he hetw ; ng 44 City seven years before. and the Mie issippi had been linked | tion public. We shall be glad to hear of the results at- 
In the f ‘ ase 433 ? . 1 the latter ea Lake Michigan in 1854 by the Chicago and oy k Island | tending the application of Pe tatoes to boilers worked with 
but 28 per cent. of the plat ibe r wed i Railway, and Western Chicago had been ed up to the other water than that supplied by the New River Company, 
rming the riv les rhis show st it is 7" Railway in 1852. . 
\ven surpassing the rapidity of construction the growt : 7 a 
5 to in all cases emp a . » f goods traffic bas augmented, and to-day th lek oe i | THE CHIEF CONSTRUCTOR OF THE NAVY 
largest ¢ seler Of iv ; : en s2% roads which penetrated se vast and so rich an ¢ xtent of | ON THE STRENGTH OF SHIPS. 
OF ONCE Pequil ats, W . ito! territory are replaced, or are being replaced, by the perma | Te sixth lecture of Mr. Reed's course at the Royal 
sary for } t i ul nent and finished lines necessary for the trans port of the School of Naval Architecture was delivered ou Friday last 
1ormous tonnage which has so rapidly augmented for the | ( 12th inst.), and was devoted to the consideration of the 
last t | longitudinal strength of iron ships. The various systems 
UNITED STATES’ RAILROADS In railroads of the State of New York carried lof framing which have been adopted for these vesse is were 
Dive tensive cana { An prior ¢t a bulk of 1s to the mile; in Massachusetts 5,394,137 | treated separately, and, as was natural, the ordinary or 
' wcement of the railway sy 1 in it country, | tons w conveyed over about 1400 miles of line, or $853 | transverse svstem was taken first. As an example of well- 
\ first creat efforta of t t natural | tons te the mil in Pennsylvania, over nearly 4500 miles | built transversely framed Rese Mr. Reed took the ocean 
' t t irce of wealth from th 387,370 tous were carried, or 7864 tons to the mile, | steamship Queen, built Mesars. Laird, of Birkenhead, 
int r to the great markets seal 1. th “luce | Estimating the total goods traffic of the United Stat nl and gave detailed calc te Bas i her strength, distinguish 
of the land, which, while it afforded mea i istence t railways at the same rates, and deducting 25 per : YT | in r the contributions made to the strength of the midship 
th migrants who had itured a i ers t en wu t earried ove ) than o1 road, a to ] of } section by the material ia different parts, and pointing 
the almost unbroken tracts westwar m mulat 75,000,000 of tons i 1ined as * t amount carried urticularly to the great advantages resulting from the 
wealth, because there were no facilities for iaoging th 1867 jemployment of a partial iron deck or broad stringer on the 
results of their labour for gold. George Washington, befor In eighteen of t iain rail ft country. with »fu per deck beams, together with the various means of 
I sa called to fulfil t m f life, had is | th of 6458 miles, the tonna P lied an a awe of | strengthening the sides and bettom. The calculations also 
I - with the imps rent tl ist : 1026 tons per mile This amount, as compar th the | included an estimate of the maximum statical strains, both 
‘ nication, and w at t work do ten year fore he same lines ws an | hogging and s agging, to which the midship section is sub- 
scl ’ was imper xecu W n | increase of more tha 0 per cent., whil n all the States’ | jected when the ship is afloat, and when she is 
Inland N Compa v ; the to i ise for the same iod amounted to | For the ship afloat, the es ste of the bending mom 
obje { nnexio f Lake Onta . Hudson 7,250,000 tons, or an average of 5,725,000 tons annually. | was based upon actual « ulations made for the Minotaur 
but the works as they were ca lout w tive In ac dance with the legislative requirements, in their | when floating among waves of her own length; and for 
nd after a time were wholly aba i In 1816, aft annual returns the railways as well as the canal companies | the ship ashore, and supported at the en is, or at the middle 
t onelusion of the War of ‘ New York | are compelled to arrange their traffic carried, under seven | only, the bending moment was arrived at by taking an ap- 
Leg ture instituted a Board Comm eXamine | heads, comprising animal, vegetable, and mineral producta, | proXima position for the centre of gravity of the half 
t » of the We Nav ( pa ( il. a mercha se. and mis uneous goods PF jlength of the ship and of the weights carried by it. rhe 
tor t thereon Che result of ‘ ! rs the On t latter the average value of goods carried is equal l result of these cal ulations may be briefly given in the 
« fa billf the « tr ( al . 6d. per ton, whilst the railway borne merchandise | statement, that it showed the ship to have ample strength 
ymin l on the 4 ily, 1817, a ht | po 5 ] f 28 r ton This increased valu for the strains she experiences when afloat, and to be in 
y s after, on the 4th of N l ted tor by the fa that the wnal tonnage is made | capable of resisting the strains incidental to the extreme 
rhe ope of this work ced ets fj} up of Iky and perishable articles, whose leisurely | positions of support when aground. As the lecturer re- 
nis n Buffalo to Alt 13s. a ton t elivery at th lestination will involve no loss. Thus. in | marked, the latter fact is not surpris it is con 
j terwar LZs. ¢ Previous t 1867. there were 1.290.815 tons of animal food conveyed | sidered that the ship is 368 ft. long between perpendiculars, 
th f this w i rodu } lway, i only 16,614 tons water-borne. On | and of nearly 6400 tons load displacement; while it is not 
. of valu vi was | the other hand. tim ver and forest products to the amount | at all probable that she will ever ground in such positions, 
y wn the Delaw 1 Sus 1 it f 1,232.9 t were eye by and only | seeing she is designed for ocean service ; and it would, con- 
luis the market , 1m s of n 303.236 tons by railway. The total value of the goods | sequently, be unwise to increase the scantlings to the « xtent 
itiv cor l ‘ 1 was afford t rates of eved y all the States’ railways in 1867 amounted | requisite to enable her to resist these except yal strain 
srriage which warranted prod: » forward aterials|in the aggregate to 2,100,000,0001., being an annual | sine: her cargo-carrying power would be greatly diminished, 
for sale, of far less value than had been | le in the | average increase of 160,300,000/ a year during the previous | and her strength would be unnecessarily great for all prac 
pr ! | ten years. tical purposes, if that course were adopted. 
s ‘ su of t I { al 18 1 i- | All this progress has been a | without any Govern- Passing from the case of the Queen to the consideration 
I t ample was f iw t ura sti rent » further than the grant f land that have | ngitudinal strength of transversely framed ships in 
ity tow | im an ad- | been ed, except in the case of the great trans- | general, Mr. Reed called attention to the ¢ reat dispropor- 
ment is indebted. Ot Indiana, | und other | « ine. n almost « i: and still the rail- tion usually existing between the strength of the upper 
tern states had sp ly f i lines of w nmuni way system of America is in the commencement of develop. | and lower flanges, and described the ordinary arrangement 
‘ 1 to the main natural ar ) y or direct | ment lhe Central and Union Pacific Railroad will be the | of stringers and tie plates used on the upper decks. He 
t tres of t from I Erie to O n the | first, of other undertakings as extensive and as ‘Profitable, | | then passed on to notice the partial iron decks which have 
| r Ohio to Lake Erie, from M ran lake to the Illinois | to traverse still unbroken country, i carry thither the | of late been used on the upper tier of beams of ships of great 
r—these were amongst the principal canals made after the population needful to convert it into a source ‘of boundless | length and fineness of form, and sho: wed that many writers 
I aud which served for at the requirements of com- | individual and national wealth. lon ship construction and practic al shipbuilders are advo- 
reial transport or the more tedious necessities of travel. |eates of the use of partial or complete iron uy pper decks. 


' 
s were navigable only for a portion 














of the year, and | 


ext came the discussion of the question, How much ought 

















being closed in winter for several months by ice, the rapidly INCRI ST ATION IN STEAM BOILERS. the strength of upper decks to be increased in ordinary 
increasing local trades called for a m pid, comprehen-| Have any of our readers tried the effect of introducing | ships? and in this part of the lecture Mr. Fairbairn’s pro- 
siv od reliable mode of transit incident with | 8 int » th : steam boilers, in order to prevent the | posal to have equal sectional areas at the upper and lower 
the first experimental commenceme railway 8 n | formation of scale We examined a few days ago a boiler parts of a ship’s girder section was strongly opposed. The 
here, that in America was in 1, and within five | that had been thus treated, and we must say that the result | grounds for t opposition were clearly stated, and may be 
years of that time 1098 m e Of l for traf tppeared most perfectly satisfactory The boiler referred to | briefly summarised as follows: the bottom requires greater 
From th late to the end vere had : which had been in regular work for fourteen months | strength than the top on account of the local strains to 
miles of railway completed, | . an average o warehouses of Messrs. Gooch and Cousens, of London | which it is subjected when the ship grounds, or when it has 
a vear during the : vears from 1880 to 1 during that period the manhole cover had not to sustain the pressure or blows of weights inboard, besides 
: { in 1848, and tl wed. The boiler was a single flued Cornish one | which it is subject to more or less rapid corrosion from the 
t i regions in th t a fresh impe ith water supplied by the New River Company, | action of the salt water, and therefore loses strength more 
—— arp a, Which, added to the rapid s iad for some time past supplied steam to twe eight | rapidly than the top. In addition to this, under the severest 
t! ricultural states, gave to the untry, by ines eeanloved to. work the hoisting machinery of | strains to which the ship is subjected when afloat, the bot- 
1860, a total of 30,635 miles; thus tw blishme ot , n we examined the interior of the tom is compressed and the top stretched ; so that, since iron 
etween 1848 to the comm mi war was perfec free from scale or deposit of any | is weaker against compression than it is against tension, and 


‘9 was constructed, being an average of 
The long duration of the civ 
all works of and reduced the 
average of railway construction from 2051 








partially industry, 


miles to 1440. 





2051 miles | kind, the plates having a bl 
il conflict suspended | ance, and the corner 
around the 
boiler was first set to work. 
The least amount of such work executed during that period | of the boilers and machinery ou the premises, informed us | bottom ; and Mr. Reed showed that this might happen by 


annual 





ick and somewhat greasy appear is liable to failure by backling under compression, it is 
s at the joints and the hammer marks | mecessary for the bottom to have a greater sectional area 
rivet heads being as clear and sharp as when the | than the top. If it has not, failure under severe hogging 


Mr. I, Riley, who has charge strains will, most probably, begin by the compression of the 
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taking the case of the Queen, which would begin to break 
in this way if strained very severely, although her bottom 
flange is two-thirds greater in sectional area than the top 
flange. 

Some interesting remarks followed on the important part 
which longitudinal keelsone and hold stringers, particularly 
intercostal keel € cted with the outside plating, play 
in enabling the bettom to resist buckling; particular 
attention being called to the case of light steel-built ships 
The similar state of things existing at the upper deck when 
a ship sags was also pointed out ; and the advantages of 
putting the fastenings of the wood deck between instead of 
on the beams in ships with iron decks were illustrated. 
The resistance to buckling due to the curvature of the sides 
and decks likewise received a brief notice. 

The skin resistance of iron ships was next treated of, the 
efficient resistance to longitudinal racking due to the edge 
rivetting being dwelt upon; and the difference in this 
respect between an iron and a wood skin being noticed. 
From the consideration of this difference naturally followed 
the statement that diagonal plate-ties upon the frames of iron 
ships, corresponding to the diagonal riders of wood ships, are 
comparatively useless; a fact which has been, as Mr. Reed re- 
marked, overlooked by many patentees, although it has 
been repeatedly brought out in the writings and speeches of 
shipbuilders, 

These constituted the chief points in relation to the strength 
of ordinary iron ships on which Mr. Reed touched, but it 
will be obvious that we have only sketched the bare outline 
of the course he followed, the circumstances precluding a 
more detailed account. After running through these con- 
siderations the lecturer proceeded to examine the provisions 
for longitudinal strength made in Mr. Scott Russell’s longi- 
tudinal system of construction. A brief description of the 
great features of the system was fisst given, and it was 
then contrasted with the ordinary mode of framing, The 
principal points of difference were pointed out and discussed 
at some length; and although there was not mach room for 
novelty in the treatment of a subject which has been so 
much debated, yet its special bearings upon the question of 
longitudinal strength were put with great fairness and very 
succinctly. We need not, and, indeed, cannot, follow Mr. 
Reed at length in this part of his lecture; but it will be 
sufficient to state that the great benefits resulting from 
making the principal part of the hull and deck framing con- 
tribute directly to the longitudinal strength were clearly set 
forth; and that attention was also drawn to the effectual 
resistance to buckling in the skin and deck plating due to 
the longitudinal frames. ‘The lecturer’s remarks on the ne- 
cessity for more numerous transverse frames and greater 
vertical strength in the nearly upright portions of the side 
of a ship with longitudinal framing, were also well worth 
attention, as they showed the liability to buckling, in a 
vertical sense, which exists at these parts of the side plating. 

In summing up his remarks on the longitudinal system, 
Mr. Reed remarked that Mr. Scott Russell well deserved 
praise for having broken through the trammels of general 
practice, and introduced his system; although it seems 
probable that the length of time, during which transversely 
framed ships have been constructed, and the consequent 
mastery of their details, which has been acquired, will 
prove a bar to the general use of the longitudinal system. 
The fact that ships built on the old system are found to 
answer sufficiently well, for mercantile purposes, of course, 
tends towards the same result. Mr. Scott Russell's advocacy 
of the use of well plated and stiffened longitudinal bulk- 





heads, and of double bottoms, was also referred to. The | 


former are especially suitable for large ships with great 
breadth of beam, and have received their fullest develop- 





THE LATE MR, ANDREW SHANKS. 

We have this week to record the death of Mr, Andrew 
Shanks, M.I.M.E., the well-known mechanical engineer, of 
London and Johnstone, N.B. 

He was born at Dunfermline in A 1805, whence his 
parents removed immediately to Johnstone, where his 
father, who was one of the old millwright had 
entered a cotton-spinning factory as partner, and had at once 
commenced to remodel and arrange the whole machinery ; 


gineering. 

At an early period Mr. Shanks went to London, where he 
was connected for a few years with the engineering de- 
partment of Messrs. Meux's brewery, after which he re- 


ing out improvements in machines, &c., and the manufac- 
ture of steam engines and boilers. 

Some time after this he went to Liverpool, where he was 
engaged in introducing Holder's patent pump amongst the 
shipping interest, and soon after he went into the manufac- 
{ ture, in the same town, of metallic pistons for steam engines, 
which were then coming into general use. 

About the year 1834 he entered Messrs. Whitworth’s tool 
manufactory at Manchester, and soon went over to France 
to introduce their manufactures on the Continent. 

In the year 1839 he left Messrs. Whitworth, and came to 
London, where he established himself in the same class of 
business, his first offices being in Friday-street, Cheapside, 
after which he removed to Moorgate-street, and finally 
settled down in his well-known offices in Robert~street, 
Adelphi, where he continued to carry on his business up to 
the time of his death. 

The greater part of his designs and improvements in ma- 
chines were carried out at the well-known establishment at 
Johnstone, whence some of the heaviest machines for en- 
gineering purposes which have been made of late years 
have issued. 

The double slotting drill, so well known and largely em- 
ployed in all engineering establishments, is one of his most 
successful inventions, and the latest machine to which he 
turned his attention was the hydraulic forging press, for 
which a patent was taken by him conjoiotly with Mr. F. 
Kohn. 

From the vast fund of practical knowledge he possessed, 
gathered, it may be said, in all parts of the world, he was 
enabled to simplify to the greatest extent any machinery 
for producing a given result, and his thoroughly mechanical 
taste and eye enabled him, at a glance, to see whether a 
suggestion or invention was good or feasible. 

His universal readiness to assist in carrying out improve- 
ments, or afford information on engineering subjects, are 
too well known to all who ever had occasion to apply to 
him, and his death, with such a vast amount of unrecorded 
practical information, must be regarded as a serious loss, 

Mr. Shanks died suddenly, in his sixty-third year, at 
Hastings, on the 11th instant, where he had been removed, 
after a serious accident he had met with at Lincoln in the 
middle of December last. 

H.M.S. Hexcvies.—The Hercules, Captain Lord Gilford, 
sailed from Spithead last Tuesday morning for Lisbon to 
join the British Channel Squadron, now in the Tagus. She 
took outa number of supernumerary officers, seamen, and 
marines to join the ships forming the squadron. 





Tue Bairtisu InpianSupmanine Tereoearu.— Yesterday 
week an order was given by the British Indian Submarine 
| Telegraph Company to the Telegraph Construction and 
| Maintenance Company to proceed with the manufacture of 
ltheir cable from Suez w Bombay, vid Aden, The length, 





ment in the Great Eastern. ‘The latter means of adding to | 3600 nautical miles, is to be submerged during the next cold 
the strength has also been carried into effect in the Great | season, and the work will be taken in hand unmediately on 
Eastern, although in the Annette and other ships built on |the completion of the Franco-American cable, which is of 


the longitudinal system there is no double bottom. Mr. 
Reed remarked on the great advantages resulting from the 
application of the cellular principle to wrought-iron struc- 


tures, especially when they have to resist compressive | 


strains, and then applied his remarks to ship construction, by 
commenting on the cellular upper deck and double bottom of 
the Great Eastern. The advantages, in point of safety, re- 
sulting from the use of an inner skin, were only touched 
upon in passing, as they did not fall within the limits of 
the course proposed. : 

In conclusion, the lecturer remarked that all, or nearly 
all, shipbuilders were agreed in the opinion that the Great 
Eastern could not have been made as strong as she ia, with 
the same weight of material, if any other system of con- 
struction had been adopted; and added that no weightier 


evidence than this in favour of the longitudinal system | 


could well be produced. He then ran rapidly over the 
main features of the construction of that remarkable ship, 
pointing out the arrangements in which she stands alone— 
such as the cellular upper deck—and drawing attention to 
the details which, in principle, resemble those of other ships. 

From this brief summary of the lecture it will be seen 
that Mr. Reed carried into effect the intention which he had 
announced in his opening remarks; aud combined practical 
information with theoretical investigations, in such a 
manner as to enable those who have but a moderate know- 
ledge of either practice or theory, to apprehend the great 
principles of construction to which he referred. Did space 
permit, we would gladly illustrate this point by a more 
detailed account of the investigations and criticisms con- 
tained in the lecture; but, for the present, must be content 
with the imperfect outline given above. 


lexactly the same length, and is to be laid in the course of 
| the coming summer between Brest and the United States. 

i —_—___—_ 

| Txteeraputc Communication wrrn Lwpta—Messrs. 
Schuster and Co., of Cannon-street, have addressed the follow- 
|ing letter to the Times on this subject. They say:—‘ As an 
instance of the excellent working of the telegraph between 
here and Caleutta, we beg to bring to your notice the follow- 
ing case, viz.: We sent yesterday, the Lith inst., at 11.35 a.m., 
a message consisting of thirty words to our Calcutta corre- 
spondents, and at 6.60 p.m. last night we received a telegram 
from Caleutta acknowledging our message of the morning, 
and answering it in detail. the time thus oceupied bet woen 
the transmission of our message and the receipt of the Cal- 
cutta reply was within 7$ hours, and we firmly believe the 
shortest on record.” 





Tux Suprty or Water ry Matta.—An official report 
|has just been published of the Malta Water Supply Com- 
| mission, which is looked upon as very satisfactory. By the 
discovery of new springs in the western parte of the island, 
| the Government have been enabled to 250,000 gallons 
\of water a day to the principal aqueduct, which now affords 
| 787,000 gallons daily of excellent water. Besides this, other 
| sources of supply, amounting to 532,000 gallons a day, have 
been opened up in the valley at the head of the Grand 
Harbour. This water, although not so pleasant to the taste, 
| is pronounced to be good and wholesome, and is used by the 
| shippé ir ow ion, and by the inhabitants of one 
| shipping at their own option, ry in! 
of the four cities. The total increase Ae recent arcl 
amounts to 772,000 gallons a day. y of the existing 
tanks have been cleaned out and new ones constructed, most 
of which have been filled by the heavy rajfsthis season. All 
fears are therefore at an end of the reeurrence of a scarcity of 


| mouth Fort. 
turned to Johnstone, where he gave his attention to carry- | was closed up by two 7-in. 





water, at least for some time to come. 


EXPERIMENTS AT SHOERBURYNESS. 
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casemates were left perfectly . i 
shells, forty-two in number, containing 798 Ib. of powder, 
were laid on their sides, and piled in two rows, with their 
plugged ends pointing laterally outwards, For the con- 
venience of aiming the gun through the hole, the pile of 
shells was raised 2ft.9in. above the on @ platform 
about 8 square feet, composed of bags of sand and concrete, 
packing-boxes, and loose earth, covered over with an old deal 
target. Four shells were placed against each wall of the 
casemate at the side, about 6 ft. or Pit way from the pile. 
The 9 in. Woolwich muzzie-loading vifled gun was placed 
at 70 yards range in front of the casemate, and laid at the 
eentre of the pile, as seen through the open port. The 
charge was the full battering ¢ of 431b. of large 
grained rifle powder, and the Palliser shell weighed, 
empty, 246 Ib., and contained a bursting charge of 5 Ib. 12 oz. 
The gun was fired by the magneto-electric apparatus, and 
the result of the explosion on the exterior of the casemate 
was to shake the massive brickwork and masonry of the 
casemate, to widen and increase the cracks and fissures made 
last year’s attack, and to open new ones. Inside the 
structure the wreek was terrible to look at, the whole floor of 
the casemate being covered with the débris of concrete, earth, 
fallen bricks, fra: ts of wood, and exploded shells, com- 
mingled with entire shells which had not been injured, and 
which were thrown about in all directions, one 28 yards away 
on the o beach to the rear. On closer examination it 


was found that 19 shells had been exploded, and that 31 had 
been hurled violently away without Fearful, there- 
fore, as the destruction looked, it must be remembered that 


the experiment was a thoroughly crucial one, and that the 
shells really shown themselves as safe magazines for 
powder as could possibly be expected. 

In the interior of the casemate itself there was first the 
concrete and earth platform; the floor was covered to the 
depth of some inches with the débris. Two shells lay close 
to the front, one on each side of the port; another on the 
sill of the west opening, the four which were stood erect 
along the rear part of the west wall being all blown aslant, 
and two others out of the pile lying aslant likewise, close to 
the wall beside them. ‘The Jarge iron skin (6 ft. Gin. by 6 ft. 
6 in., 34 y at the back the shield buttress, was blown 
down, and lies in the opening between the two casemates ; 
another large piece of the iron skin (5 ft. by 3ft. in.) was 
blown away from near the port. There were before the ex- 

losion considerable fissures in the roof, but these were 
argely increased, and the crown layer of bricks over about 
4ft. square were pecled away. From the look of the 
newer cracks it would almost seem that a quarter part of the 
roof had even been slightly lifted and dropped again in place 
as though the mass had been hinged. Two unexploded 
shells remained on the relics of the central portion of the 
platform, and two others, also uninjured, lay on each side of 
the sill of the rear opening. Between the masonry and con- 
crete of the floor large open cracks an irich in the gape, and 
nearly a foot deep, have made their appearance. 

To the seaward within 7 ft. of the casemate, there were 
ten unexploded shells, one had a fragment broken from its 
rear end Gin. in length and lin. wide Sixteen fect seaward, 
of this again lay two whole shells on the west side, and at 
14 ft. one on the east side ; and still farther seaward, 28 yards 
away from the casemate, lay the most distant of the shells 
cast away from the pile by the explosion. Thence to the 
water's edge, some 70 paces, the ground was strewed with 
fragments of shells and broken wood. 

Outside the eastern opening of the War Office casemate 
the two 7in. plates were blown away from 6 to 12 ft., two 
whole shells were lying among the débris of sand bags ; 30 ft. 
from the casemate a third whole shell was found perfectly 
uninjured. 

Within the Plymouth casemate the wooden 1 in. deal 
target was shattered against the buttresses of the inside of 
the armoured front, and the iron skin plate thrown down on 
the ground; the floor was with splinters of shells. 
The heavy mantlet, with the iron skin plates placed with it 
to close the eastern opening, were all blown awny, the mantlet 
20 ft. off, and one of the skin plates, 7 ft. by 4 ft., to twice 
that distance over a heap of ite blocks. Axtother of the 
skin plates, 16 ft. by 3 ft., lay lengthwise outwards from the 
opening, and pieees of iron planks pak See on the ground 
outside in various directions. The was stretched at 
top and at bottom upon two stout iron rods, 3 in. in diameter 
and 16 ft.in length; both these iron bars were bent to the 
extent of 3 ft. from the straight, or, as it were, into nearly 
the third of a circle, the stout (0 in.) rope fabric of the mantlet 
being doubled up like a cloth. 

The front of the pile of shells before the firing was 21 ft. 
from the face of the im gg aged eet Pied somes the 
shells — was 5421b. The attacking would seem 

i through the two lowest tiers of piled 
shells, say 12 and 10 respectively, and, in total, 22, exploding 
Enosking the three rear ones awey. 
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We give, on the present page and page 124 respectively, a Tue Late Mr. T. F. 
sectional plan and transverse section of the new building for 








Hopner.—We have to announce with Tue ADMIRALTY.—The Admiralty at Whitehall is to he en- 
much regret the somewhat sudden and premature death by | larged by the addition of buildings over the gardens at the 
Her Majesty's Theatre, now in course of erection, from the | nervous fever, on the 14th inst., of Mr. Thomas Franklin | back, adjoining St. James’s-Park. to make room for all the 
designs of Mr. Charles Lee, to re place that which was | Hodge, C.E., son of Mr. Paul R. Hodge. He commenced | clerks now at Somerset House. This will facilitate the work- 
destroyed by fire about twelve months ago. We shall next | the study of his profession with his father, and afterwards ing of the department. 
week give further illustrations of this building, and shall | was engaged for many years with Messrs. James Watt and -~- 
then desetibe the work in detail Co. Mr. Hodge had arrived only at his 34th year. | Tar Coxverston or Cast-rrow Gt ws.—The first batch of 
- | 61 rifled guns, converted on the Palliser principle from 
; Society ov EnGcinerns.—At the ordinary meeting of the | smooth bore cast-iron guns, has been received at Woolwich. 
Fatt op «4 Curry Stane.—Early on Sunday morning | Society of Engineers, held on Monday, the 15th instant, Mr. | The guns have all been proved by the Royal Gun Factories, 
a chimney stalk, 100 ft. high, connected with the paper mills | F. W. Bryant, President, in the chair, a paper was read on | and 60 have been posed inde the service, one gun being re- 
at West-end, Glasgow, fell during the gale. Near the base | “ the drainage and water supply to the town of Fareham,” by | jected for defective manufacture. A second batch is on the 
of the staik were a row of cottages, the roofs of two of which | Mr. Thomas Buckham. The iioning candidates for election | road from the Elswick Ordnance Works, Newcastle-on-Tyne. 
were crushed in, and the sleeping inmates buried in the ruins. | as Members were anounced, viz., Messrs John Blackbourn, | It is stated that Government have decided to convert @ cov- 
Seven persons were killed on the spot, and another died in ident Engineer, Limehouse Basin, Improvement Works, | siderable number of cast-iron guns next year in the gun 
the course of the afternoon. and John Baldwin, Engineer, Navarius Road, Dalston. | factories at Woolwich 
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Me. Emits Warreev, of the Vulcan Ironworks, Middles- 
borough-on-Tees, has designed and recently patented the 
form of serew taps, and method of driving them in screwing 


machines, which we illustrate above. The peculiarity in Mr. 
Watteeu’s taps consists in their having flutes or flat sides 
formed along their entire length, these flutes being employed 
for driving the taps as well as for forming their cutting 
edges. The effect of this plan is that the pinion or driver 
from which each tap receives its motion can be placed 
close down to the nut to be tapped, while the torsional strain 
is more equally distributed throughout the tp, and, from 
the latter being of almost equal sectional area throughout its 
length, it is less liable to become distorted in hardening. 
Referring to the engraving, which represents a portion of 
a screwing machine with one of Mr. Watteeu’s taps in place, 
aaa are the longitudinal flutes extending from end to end 
of the tap, so that when the latter is placed inside the driving 
pinion from the top of the machine, C, as shown, the pro- 
jections, 6 6, on the driver enter the grooves, a, and thus 
cause the screw tap to rotate with it, the tap passing down 
through the driver as the cutting of the thread in the nut, D, 
proceeds. By this arrangement it will be seen that the 
driver can be situated close to the nut under operation, 
and the machine is thereby rendered very compact. The 
driver is also introduced from the top into the hollow 
spindle of the spur wheel and rests with a shoulder on a 
projecting rim, as shown. It is carried round bymeans of the 
feathers, 6', which pass into grooves formed in the spindle. 


BOILER CORROSION. 
We extract from the last monthly report of Mr. L, E. 
Fletcher the following particulars concerning an explosion of 








the boiler of a goods locomotive, which occurred on one of our | 

Pr . : ; | 
principal lines of railway on the morning of Tuesday, the | 
14th of July last. Mr. Fletcher's remarks on the manner in | longitudinal furrow measuring 15 or 20 in. in length, and from 
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which furrowing or grooving takes place in different classes 
of steam boilers will be read with interest. 

“ The engine had but just left a station, at which it had 
stopped in the course of its journey, and entered an adjoin- 
ing tunnel, with a train attached to it, consisting of a van 
and some 57 wagons, when the explosion , reducing 
the boiler to a wreck, severely scalding the engine-driver, 
fireman, and leading guard, blowing down some platelayers 
at the other end of the tunnel, and shaking down some rock- 
work in a cemetery, under which the tannel passed. 

“The engine was of the six-wheeled coupled class, com- 
monly employed for goods traffic, while the boiler was of the 
ordinary multitubular type, ‘the barrel—which is the only 
part to which allusion need now be made—mensuring 
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10 ft. 9 in. in length, 4 ft. in diameter, and 4 in. in thickness, 
There were three belts in the length of the barrel, each con- 
sisting of two plates, and so arranged that the longitudinal 
seams of rivete broke joint. The boiler was furnished with 
two open lever wry 4 valves, loaded to a pressure of 130 Ib. 
on the square inch by means of spring balances, fitted with 
suitable stop ferrules to prevent excessive pressure pee 
the thumb serew being turned too far. It appears that t 
engine had been built in the year 1854 or 1455, while the 
tubes were taken out and the boiler thoroughly overhauled 
but three years before the explosion; in addition to which 
slight repairs had been effected, and the engine turned out 
of the shop on the 30th of June, 1868, after having been 
tested by E pdraulie pressure up to 180 lb. on the square inch, 
so that the boiler only ran about a fortnight after the last 
repairs before its explosion. When new it had been worked 
for some years with steam at a pressure of 140 lb. per square 
inch, but latterly this had been reduced to130lb. The boiler 
rent in the barrel, nearly the whole of which was torn away 
from the firebox as well as the smokebox, and divided into 
three pieces, while the tubes were bulged out in a lateral 
direction both to the right and left, and the front tube plate 
torn away from the inner casing of the firebox. The postion 
and course of the rents, as well as the lay of the plates in the 
barrel of the boiler, will be better explained by the accom- 
panying sketch than by any description. 

“On an examination being made of the fragments, it was 
found that the boiler had been attacked internally by corro- 
sion, the bottom of the barrel being pitted from one end to 
the other, and for a width of about 4 ft., to a depth of one- 
sixteenth of an inch generally, and one-eighth of an inch in 
some eases. Added to this, the plates were grooved at the 
bottom of the barrel at the edge of the overlap of the ring 
seams of rivets, in one case to a depth of nearly jin. Be- 
sides this, and which is of far more importance, there was a 
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three-sixteenths to 4 in. in depth at the edge of the overlap at 
a seam of rivets situated on the right hand side of the boiler, 
and in the belt of plates nearest smokebox end. Where 
this furrow occurred the plating was so arranged that the 
edge of the inner plate looked upwards, and formed what is 
termed a shelf, which is quenlty thought objectionable on 
account of the facility it affords the lodgment of corro- 
sive impurities in the water. h this ——? 
furrow the boiler rent, and there is oo this 
rupture was the primary one from which others sprung, 
pot that the cause of the explosion was internal groov- 
ing or furrowing to which locomotive boilers are especially 
hable. 


“ The subject of grooving or furrowing is a very important 





well made, is so abundantly 
plosions do not oceur to it from 
venience is suffered beyond the oceasivnal expense of repairs. 
There are but few boilers of the * Lancashire’ type that are 
not affeeted more or less in this way, and were transverse 
rooving as dan as longitudinal, explosions to this 
class of boiler would be much more frequent than they are. 

* In locomotive boilers the longitudinal grooves are caused 
by the constant changes of form which take place on the 
dccnntiens of pressure, and thus induce the hinging or buck- 
ling action at the longitudinal seams of rivets already re- 
ferred to, while it is possible in some cases that this may be 
promoted by the working of the engine. This distortion 
from internal pressure would not arise in the barrels of loco- 
motive boilers if they were truly cylindrical; but the high 
pressure to which they are now w: has led to the 
oer tiy hanged mane dey ahsenoethet + os Taegan 

te greater ure—wi! i overla 
carded the true Bm thes , 
“When making reference, in the Association's printed 


monthly re for November, 1862, to an explosion of a 
locomotive boiler, which on the 8th of that month, 
and resulted, like the nt one, from a longitudinal furrow 


at the edge of an overlap, I ventured to s the proprict 

of pa the longitudinal joints with deuble butt casign 
one weet inside, and the other out, so that the true 
form of the cirele might be maintained, the rivets placed in 
double shear, the line of strain always confined within the 
limits of the plates, and thus the parts maintained in 
equilibrio.* Since then I have been informed by the loco- 
motive su caper seh § one of the a lines of rail- 
way that he ac this , while he employs but one 
length of plate in the barrel ae boiler pwn lb Fg 
so that there is only one longitudinal joint in each belt, which 
he places above the tubes, so that it may not only be out of the 
water, and thus free from its corrosive action, but also in a 
| part of the boiler more accessible to examination than when 
at the side or bottom of the barrel as heretofore. This plan 
appears to be extremely simple, and all that is needed to 
prevent the occurrence of these longitudinal furrows from 

Sloss eal 


ri . 





which so many | i viler exp arise, and there- 
fore it was thought well to call attention to it on the present 
occasion, while it is trusted it will receive that general con- 
sideration which it appears to deserve.” 


STRAINS ON LATTICE BRIDGES AND 
TIMBER FRAMING. 

At the meeting of the Société des Logénieurs Civils, held 
on the 22nd ult., M. Desmousseaux de Givré gave the fol- 
lowing communication from his work entitled, “ Notice on 
isotropial media and on isotropial trellis-work. Application 
to the caleulations of bridges and timber framing.’ 

“ Isotropia signifies solely, stability and ry of elas- 
ticity in all directions. The author recals, from a paper he 
had the honour of presenting to the Société in January, 1564, 
that in isotropial media the elementary fact of all elastic 
phenomena consists of a simple tension or compression 
ae aura or Op pa | on 4 a two bases of a right 

ism, which will consequently go, firstly, a len D- 
nea shortening in the direction of its lengths aoe. a 
| transversal contraction or dilatation. ‘ 
| “ Thus, in isotropial bodies two effects are produced, there 
| are consequently two coefficients of substance— Two, neither 
| more nor less. 

“ This is what has been obtained rigorously by simple 
geometrical considerations. ‘There is, therefore, reason to ask 
if certain relations cannot be arrived at between the two co- 
efficients, E and G, by forming some hypothesis on the mutual 
action of the molecules. in fact, if we simply admit 
that this mutual action of two molecules is, like of the 
stars, in the constant direction of the straight line uniting 
them we arrive at the three ions : 

E={G for the i i i 

i= § G for the material isotropial 68. 

2G ZEZ34G forthe media which are isotropal in a 
manner parallel to a certain plane. 

“The first of these i 


has 
the demonstration used to obtain it cannot therefore be 
novel; but we may be allowed to give it because it implies 
a - 5 Bopanna om the question. 

“ Without quoti very elementary but necessaril 
cmglen: dosensteations of these three theorems, the author 
satisfies himself by remarking that ing prevente the 
supposition that the mutual actions dev between every 

* An article on this form of boiler joint appears on another 

» of the present number.—Ep. 

I do not, just now, allude to the demonsiration of 
Poisson's (Memoire sur U équilibre et le mowvement des corps 
Canes Sy Sk oe ae » t. 8), rejected as inad- 

» by M. Lainé (Legons sur la théorie mathématique 
de Uélasticité, § 20, &c.); but to another demonstration an- 
nounced in 1861 (CG Rendus de UAcadéemie des 
Sciences, t. 1, p. 1107), M. de Saint-Venant.who, un- 
fortunately, gave no information either as regards 
author or as regards the nature of the 
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two suolecules, =m”, are caused by connecting bars or 


picees of elasticity 4 . freely jointed at their extremities m’ m*. 
. 


This conerded, all reasonings put forward for media consist- 


ing of material points acting reciprocally the one on the 
other may be applied to tissues formed of articulated con- 
necting pieces; and, for instanee, to the regular tissues 
formed by the juxtaposition of elements infinitely small ; 
cubes, para liclopipers. triangles, reetangles, squares, &c. 


“ It will be thus reen that the necessary and sufficient con- j 


ditions of isotropia are redaced: Ist. In the triangular 


tissue, to the equality of the length of the three sides, and | 


to the equality of rigidity of the three connecting pieces. 
@nd. In the recfangaler tissue, to a very simple relation, 
and which falle back to the cas the triangular tissue 


when the relations of the length of the sides is oY }. Grd 
Ip the square tissue, to the equality of weight of each dia- 
gonal and lateral connecting piece (considered as composed 
of the same substance ) ith. in the cn tiesue, and when 
the internal diagonal Jines are suppressed, to the fact that 
the that of the 
lateral connecting picevs 

It ia, therefore, possible in determining a girder of a bridge 


} ‘ wht 


lateral diagonal lin«s have twice the weigh 


slate an imaginary continuous sold 
And this 


me, as there are for each of these iso- 


or timber framing to ens 
to be eventually replaced by ome of these tissuc 
is the more enasily d 
trom | ‘ weight of 
’ the element, the 
coefficient of 
connecting 
erent numerical 
: 


wre oasy the s f these problems, a 


en of rmule, w be very rapidly and 
used. and which may even be converted into 
os, so that all ul rtions are entirely sup- 

pressca 


Still, like all operations of manufacturing mechanics, the 


substitution of isotropial trellises for girders or isotropial | 


media, will necessarily demand certain corrections ; and first 
all, a correction relative to the size of the spaces and 
wr to the bending of the connecting pieces 
M. Desmousseaux de Givré then expressed several propo- 
, the for wing especially 
1 properly transporting the connecting pieces parallel 
ther from cach isotropial trell we may obtain a 
ses equally isotropial 
In superposing or lifferent isotropial 
lises, isotropial trellises are also obtained 
ri. The weight of isotropial tre is respectively thrice 
wes that of isotropial media of two or three dimen- 


ns mesting of the same substance. 


* An important fact, both from a manufacturing and physi- 


ral point of view, is that isofr pia, in the sense of an expres- 


representing the stability and symmetry of elasticity in 
all directions, does not 
power in ll directions. h th account several remarks 
are passed on the opinions of P r lof Mr. Werthein 


in relation to the roeflicients of el: 
} 


‘After having shown that all the preceding calculations 
immediately controlled | a second | 


and resulte may be ] 


method still more eleme ntary than any as y« mut ik rward, 
the author institutes a comparison between solutions 

ntained in this paper and those given by him on the same 
subject in 1866, and which led to curvilinear trellises with 
rectangular spaces, where there are no diagonal lines (except 
by the fact of corrections) and which weigh respectively but 
twice or three times as much as the continuous media 
answering to two and to three dimensions But these 
trellises would scarcely ever be preferred unless it be in the 
event of a fixed load, as every variation in the load demands 
an alteration in the drawing 

‘Asa result of these two solutions the relation of the solid 
the latticed girders is respectively } or | lhese 


nee had led M 


girde ret 

are precisely the figures te which exper 
Da 

ng the relative lightness of the continuous media 

too rapidly consider the trellis as greatly inferior 

ertain cases, this inferiority be real, the increase 

must be very often counterbalanced by a remark- 


f the limit lasticit y 


] be tl ease, lattice or retams a 


se mAY 
-ty invaluable to bu “ hat of consti- 
with all woods and metals, arbitrary elastic media 
specially media of arbitrary density as smal! as desired 
ven ah< ald these artiti | me » be considers 
to natural solids, as regards active e/ast resis 
lend themselves 


fance 


unity of volume, they and they 

e colossal dimensions we give : 
all doubtless become capable of still g- And 
s why, without starting from the beginning of the 
slations of bridges and timber frar 

eresting to add to it a new element a new process 
es we have in this w 


And neverthek 
what might be termed 


rated, but the 


ful to pass from the 

t consideration 

al. so as to be 

» investigate the most iron structures and 


t approv 


As regards the physicist he who seeks to discover the law 
f molecular actions or to fina fix the rational and mathe- 

s) basie 
general study of the tissues, or of the media, regular or 
irregular, erystallised r amorphus; and in this manner it 
would doubtiess beonme possible to penetrate a little more 
inte the knowledge of that profound and unfathomable 


mystery named atom.” 


stability of elastic | 


ng, we have thought | 


rk but glanced over a | 


chemistry, be must first undertake the | 


NOTES FROM THE NORTH. 
Grascow, Wednesday. 
Shipbwilding on the Clyde—This department of trade 
continues to be well employed, and a few contracts were 
taken up in the past month. The vessels launched during 


| January show an inerease on the numbers launched during 


the corresponding month in the three years immediately 
preceding : 
Vessels. Tons. 
Launches in January, 1869 ... 12 ... 11,500 

1568 10 ... 7,030 
1867 s 9,600 
1866 17 10,000 
” ” 1865 ... 17 .. 12,600 
Among the veasels launched there were : 


” ” 
” ” 


” ” 


African Trade. 


Destination or Trade. 


Glasgow, Liverpool, and 


Australian Trade 





Mediterranean Trade 
Mediterranean Trade 


} 
West India Trade 


East India Trade 


2 Valparaiso Trade 


Navi- 


Glasgow 
Liverpool 


London 
enock 


Owners. 
Steam 
Liver 
Bordeaux 


Co., 


§ Le Quellee and Bordes 


{ McKinnon, Frew, and) 


§ African 
¢ gation Co., 
3. Marshall, 


t 


‘ 
Swansea Firm 
Y § MeArthur, McLean, ) 


John HL. Watt, Glasgow 


Marseilles Firm 


? 
5 
Sons Ismay and Co., 


Co. § 


Builders. 
. Connell 
Me Millan 


Reid and Co. 


Scott and Co. 
Stephen and 


( Elder anc 


1700 

1300 
On 
60 

15600 


H.P. Tonnage. 


x00 


Character 


Iron Screw 
.. ron Ship 
Iron Barque 


Urano 
Roquelle ... 
Asia 

‘ thazeepore 
Caroline 
Atlantic 


Glasgow Pig-Tron Market.—Since this day week there 
has been a falling off in the price of pig iron. Instead of 


je. Tid. cash, which was then obtainable, sellers are to-day | 


asking 55s. 14d. ten days, buyers offering 55s. cash. Other 
prices in to-day’s market are 55s. 6d. three months fixed, and 
558. 2d. fourteen days. The market has been steady during 
most of the week, but there has not been much business 
doing. Gartsherrie No. 1 and Coltness No. 1 are quoted at 
62s. 6d. and 61s. 6d. respectively. There is no great activity 
in the export trade in pig iron, still there has been more 
doing during the last seven weeks than in the corresponding 
| period of 1867-68, and prospects are improving. 
The Mineral Oi! Trade.—The prospects of this department 


f trade are now better than they have been for many | 


months. Prices have lately improved very much. The pur- 
chaser of the Oakbank Paraffine Oil Works, near Mid- 
Calder, is Mr. Fraser, of Glasgow, the proprietor of the 
Drumeross Works, near Bathgate. Work will soon be re- 


sumed at the Oakbank establishment, if it is not even so 


already ; and there is some talk of lighting up the retorts at 


the large works erected some three years ago in Bredicholim | 


estate near Baillieston. 

Royal Society of Edinburgh—On Monday night a meet 
ing of this society was held, the principal communication 
being on “ The Progress uf the Geological Survey of Scot- 
land,” and Mr. Geikie, F.R.S., the director of the Survey in 


Seotland, being the author of it. Mr. Geikie mentioned | 


that the Scottish survey began in 1854, but it is only since 
| 1863 that any very marked progress has been made in the 
| counties where the useful minerals prevail. Since then the 
whole of Ayrshire has been ove ot wm Renfrewshire has 


been invaded; the southern half of Lanarkshire has been | 


surveyed, including a considerable area round Glasgow ; and 


the hilly region from Leomahagon, southwards by the Lead- | 


hills to near Dumfries, has likewise been gone over. At 


—— the work is advancing through the great coal field of | 


narkshire, on the north, and southwards through the 


| counties of Wigton, Kirkcudbright, Dumfries, and Peebles. | 


The area which has now been mapped amounts in all to 
| about 4100 square miles. Of this area 2269 square miles 
have been published on the one-inch seale, about 800 square 
miles are now in the course of being engraved, and the rest 
| is in progress. Nine sheets of the one-inch map have been 
| publis 


Haddington, Linlithgow, Fife, Kinross, Peebles, 

, Ayr, and Kirkcudbright. In addition to 

ps on the seale of one inch to the mile, there are 

| also issued maps of the coal fields on the scale of six inches 

| to the mile. Of these maps, thirty-six sheets have been 

| published, including the coal fields of Mid-Lothian, East 

| Lothian, Fife, and Ayrshire. A considerable number more, 

now in the hands of the engraver, embrace the northern half 

be Ayrshire coal field, with part of the great coal basin of 
it yde. 

Philosophical Society of Glasgow-—At the last meeting of 
this society the oon 5 forward the following 
motion: “A proposal bavi 
public fer the actsblichment Of & ip on i 
mining im this city, the Philosophical Society of ow 
hereby desires to express its warm approval of the same. The 
society is of opinion that Glasgow is in every respect the most 
suitable place in Scotland for the institution of such a lec- 
tureship, for the following reasons: 1, No such lectureship 
exists in Scotland. 2. Glasgow is the centre of mining and 
| metallurgic operations which give employment to @ vast 
| population requiring instruction in everything relating to 

mines and mining. 3. An engi ing school is already con- 
nected with our University, needing only the addition of one 
| other lectureship to form a complete mining school. In re- 
| commending the motion, the president referred to the exist- 
ing facilities for the study of engineering, chemistry, geology, 
; and mineralogy, the only desideratum to the full equipment 
of a mining school being a lectureship on practical mining. 
| With respect to the experimental lectureship in this depart- 
| ment, which existed in the city some years ago, he mentioned 
that it had failed in consequence of its being isolated, having 
no connexion with the other branches of study for which the 
| most ample opportunities are now provided.” At the ordi- 
| nary meeting of the Chemical Section of the same society 
held on Monday last, Mr. Gavin Chapman, manufacturing 
chemist, read a paper on “ The best Method of Utilising the 
| Sewage of Large Towns.” Most of the chemists present 
| were quite taken with the novelty of some of Mr. Chapman's 
| views, more especially with those expressed regarding the 
| recovery of the heat used in some parts of his process. The 
| process, it need scarcely be mentioned, is purely a chemical 
one. 
| Another Bremen and Baltimore Steamer.—On Saturday 
| last Messrs. Caird and Company, Greenock, launched a large 
and handsome screw steamer, called the Leipsig, for the 
North German Lloyd’s Steam Navigation Company. Her 
dimensions are, length, 290 ft.; breadth, 39 ft.; depth of 
hold, 30 ft.; and 2200 tons burden. The engines will be of 
350 horse power, and will be supplied by the builders. The 
Leipsig is intended for the Bremen and Baltimore trade 
lately opened, and is the fourth steamer built for the line by 
the same builders, the others being the Baltimore, Berlin, 
and Ohio. A fifth and sixth are on the stocks. For the 
| same company’s New York line Messrs. Caird and Company 
| have also built eleven steamers of 3000 tons each. 
Shipbuilding Contracts.—Mesars. William Denny and 

Brothers, Dumbarton, have contracted to build for the 

Austrian Lloyd's Steam Navigation Company, two steam- 

ships, each of 1830 tons and 300 horse power. These vessels 

are to be of the same character as the Urano, now completing 
by the Messrs. Denny, and will make twelve in all of the 
same description supplied by them to the company 
named. The other shipbuilding firm in Dumbarton also 
| have extensive contracts in hand, and hence there is likely 
to be considerable activity in the shipbuilding trade in the town 
during the ensuing summer. Messrs. William Simons and 
Company, Renfrew, have also just booked an order from the 
Clyde Shipping Company for a screw steamer of 600 tons 
register, for the coasting trade. The engines, of 110 horse 
— will be made at Messrs. Simons and Company's 
ndion Works, Renfrew. 

Association of Engineers in Glasgow.—The usual monthly 
meoting of this association was held last week, the president 
(Mr. John Page, C.E.) in the chair, when Mr. J. Jennings 
Campbell read a long and instructive paper on “ The Apph- 
cation of Geometry to the Proportioning of Slide Valves,” 
and explained some diagrams showing how the valves may 
be set off in the drawing office, and so save time in the fitting 
shop. A lively discussion ensued. 

The Edinburgh Districts’ Water Bill.—It was reported in 
| Edinburgh, towards the end of last week, that the Water 

Bill had been rejected by the Examiners of Private Bills in 

Parliament. It seems that this statement is without founda- 

tion. The only opposition to the bill was made by the water 

company and its employés and tenants, who stated no fewer 

than twenty-eight objections. Of these, twenty-seven have 
| been rejected, and the only point which is to be reported to 
the committee has relation to an en i jection of a 
purely technical character, which will not, it is said; interfere 
with the further progress of the bill. 

The subject of the Edinburgh water supply will again be 
under the notice of the Town Council to-morrow. Messrs. 
Stewart and Bateman have just reported upon very minute 
and careful examinations which they have made of the water 
company’s Moorfoot Hills scheme, and they still adhere to 
their St. Mary's Loch scheme as being infinitely preferable 
to.any other scheme of supply that has been suggested. Mr. 
Bateman also analyses and reports upon the Tweed scheme, 
as sketched by Mr. Coyne, U.E., in a pamphlet recently 
issued by that gentleman. He is very unmerciful on the 
pamphlet. 4 





Captats Rovrrr Scorr, R.N.—A circular from the Lords 
| Commissioners of the Admiralty has been received at 
Woolwich dockyard informing the officials that Capt. Robert 
Seott, R.N., has been appomted Superintendent of Gun 
Carriages for the Royal Navy. The conferring of this 
appointment at the present time seems to mark their Lord- 
ships’ approval of Capt. Scott's services in constructing the 
new 18-ton gun-carriage, the firing from which during the 
trial of Her Majesty's armour-clad ship Hercules in her #ix 
| hours’ run off the Isle of Wight was conducted so snecess- 


, comprising the whole or parts of the counties of ' fully. 
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OUR SALT WATER FERRIES. 
By W. Barvers Apams. 
Tae narrow seas that surround us have played an im- 
portant part in the history of the world’s civilisation by 
hedging in our homesteads while our work was going on, 
and yet serving as roads when making a visit to our neigh- 
But, with all our boasting of our webfootedness, it 


boure. 


is a homiliating fact, nevertheless, that the great mass of 


people “who go down to the sea in ships,” to Margate or 
elsewhere, and still more those who go on the sea, are at 
once stricken down, and remain helpless and prostrate by sea- 
sickness, and Jook as yellow and utterly desperate as the 
Gauls they are so prone to ridicule. We have, it is true, 
salt in our veins, that Danes, Saxon, and other men teft 
there, but we have also the land element of the more deli- 
cate Celtic race, in large quantities amongst us, and the 
great stir that has been made on both sides of the English 
Channel or French Manche proves, net merely -engi- 
neers are still willing to acquire money and fame, it also 
that there are large masses of people who are slaves to the 
of sea sickness. In very fine weather numbers prefer 
going to Margate by boat, because it is pleasanter and 
cheaper than a shut-up carriage on the raij. But let sea- 
sickness come, they at once eschew salt water, hurry home 
by rail, and cease to travel. 

The plans proposed hitherto for crossing the Channel have 
been, Ist, the tunnel through the wet ground below the 
water. Want of ventilation, stench from bad fuel, darkness, 
and other minor matters, fear amongst them, might on the 
whole be less endurable than sea sickness, but the probable 
cost would be so great, that, if a continuous cirele of trains 
were constantly going backwards and forwards, they would 
not earn interest on the outlay, One satisfactory condition 
would remain. Our Gallic neighbours could not paraphrase 
the saying of the Spanish boundary, “ There are no longer 
any Pyrenees,” by alleging the non-existence of the English 
Channel, and in case of trouble the tunnel would probably 
also become a salt water channel, not being under the 
guarantee of the British Government for the passage of 
Continental troops. 

The second proposition has been a bridge of wide spans, 
to be sustained on certain piers, under which ships may 
pass in full sail, with railway trains at full speed above 
Very awkward, if earthquakes should take a set 
into our neighbourhood ; but if the capital and workman- 
ship and repute be left wholly to the Gauls, we do not see 
any objection to it. It will hardly be a case of shopkeep- 
ing, working to a profitable end, which some cautious hard- 
headed people assert should be the chief object of engineer- 
ing ambition. “If it pleases they, it won't hurt we,” as in 
case of any nuisance arising, we should claim the right of 
» our right of way, until it be shown 
On the whole, we should prefer 


demon 


them. 








removing the nuisance t 


that our claim is inva 


lid. 
a baijoon. 

The next proposition is to convert England, Scotland, 
and Wales French peninsula—a very practicable 
thing from an engineering point of view. It is only 
needed to pile the Channel bottom across to a sufficient 
width, and let the sand and shingle wash up on both sides 


into a 


as it does to the stakes and straw wattles on the Dutch 
coast, and then pile again, and so on till the embankment 
rose above the water. But we object to this iv limine. 


We do not mean to become a French peninsula, with 
frontier fortresses and the abolition of our moving water 
forts. If it condition of a second “rising of 
Britain from out the azure main” that our salt water ditch 
should be filled up between us and France, we would rather 
be without the rising, albeit a gentle gradual upheaval by 
pressure might treble our landed acre- 
age, making England and Ireland one nation from Cape 
Clear to the Shetland and Feree Islands. We trust that 
natural change is to take place it will operate all 
and leave the English Channel, if possible, as 
deep as the gut of Gibraltar. If not, we must perforce 
become a Continental nation, but in such case with a lend 
containing sixty millions of people instead of thirty, and 
all bent on setting bounds to unjust ambition. We make 
ne objection to the French nation; we will eat with them, 
drink with them, laugh with them, bay with them, sell 
with them, visit with them, and talk with them, recognising 
thoroughly that, without them and kindred people, there 
would be little artistic beauty left in the world; painting, 
sculpture, and music would be lessened ; and it is marvellous 
how mach they have done with a language which a master 
John Austin, was accustomed 
”— a language not specially 


were a 





continuous voleani 





we once sat under, Profes 
to designate as “a jargon 
fitted like that of the Spaniard to pray to the Creator with, 
but rather to the uses of science and epigram. As @ rule, 
strangers at s dinner party, we would 
sh first and the Frenen next, eure of fun and 
But acknowledging all this, we will neverthe- 
up our backs and resist whenever it becomes a 
question of annexing, or being annexed by France. In 
the midst of « Indian territory there are two French 
settiements, Pondicherry and Trichinopoly, saying nothing 


if thrown are 
take the I 


nest 


less set 






of the Isle of Bourbon. We have never molested them, 
and probably never shall, though colonies of France ; but 
we much doubt if France would let us alone were the 


conditions reversed, if we had Pondicherry and Trichi- 
». and France had the rest of India. The doctrine of 
re-vindication would soon be set ap. If nature ever an- 
sour land to France we shail take care to set up a 
substantial boundary, 








as compared with 
ith smallest ripple on the pond. 
as toys to the Channel waves. 
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on either side the Channel, and 
the piers are the chief cost. In short, it is a railway ex- 
extension—a moving railway across the Channel. We 
want much more than this. 

Our great commercial base is London, and the tendency 


of commereial London is constantly to move towarils the 


river's mouth, using every available position for docks. 
When we want to go to the Continent we seck the shortest 
sea route, and that is from Dover to Calais, though the 
distance ig about the aame from Blackwall pier, and it 
would be Jess th6uble for travellers going to or from London 
to Calais, to go direct from the Thames, and far cheaper, 
and with very little difference in time, were only steam 
vessels what they should be, and sea-sickness abolished. 
Five hours froni the Thames would place passengers com- 
furtably in Calais, without the trouble of shifting luggage 
or conveyance, Again, from London to Hamburg, by 
water, is only about 450 miles, while by way of Calais and 
railroads it is about 100 miles further, and some 102 more 
costly, About 22 hours would accomplish this by sea, 
with fresh air, sleep, and regular meals. From London to 
Havre is about 256 miles, or 12 hours’ ran; and from Lon- 
don to Rotterdam is but 200 miles, or 10 hours’ run, con- 
siderably less than by land. 

We have a general tendency to worship “ bigness,” apart 
from utility, and our efforts in big ships have hitherto been 
directed to distant parts of the world. Our first departure 
from established practice, the Great Western, was built to 
voyage to America. The Great Britain was built for 
Australia, and so was the Great Eastern; but the size of 
the Great Eastern was more an imagination than a reality. 
Though of great length, she was so tapered off stem and 
stern that, though she did not pitch, end.on, a naval cap- 
tain was heard “to thank Heaven she could roll,” as 
though rolling were anything else than thwart-ship pitch- 
ing quite as capable of making passengers sea-sick as end-on 
pitching. On the whole, it is probable that sailing vessels 
are quite as eligible for distant voyages as steamships, and 
certainly more pleasant by their freedom from vibration ; 
but the rapid salt-water ferry, free from sea-sickness, has 
become a necessity to us if we mean to keep pace with the 
commerce of the world in its latest phases. The one thing 
that more than all others has kept Ireland as a separate 
country from England has been the sea-sickness which for 
long centuries has been the penalty paid for passing from 
one country to the other. Improved as are the boats 
between Holyhead and Dublin, they are yet far from 
what they might be. What they are, is a consequence 
of the two artificial harbours, but their possibility bas not 
yet been followed out. 

What are the qualities required in salt-water ferryboats ? 
First and foremost, great size, in order, as the poor sea-sick 
schoolmaster said, “to rule the waves straighter.” Pro- 
bably, 800 ft. length and 150 ft. breadth would be needed 
to overlay the highest waves in the Channel, and stand 
well out of the water. Parallel breadth of floor would thus 
give about 120,000 square feet of floor area, and 20 ft. 
immersion would give a carrying power of some 75,000 
tons, and the wedge form for cutting the water should be 
horizontal, and not vertical. It is many years since a 
vessel, if we remember rightly, christened the Joliba, was 
built in a Government dockyard, to navigate the Niger, the 
form and proportions nearly resembling a Thames barge. 
A ten-gun brig was sent out to take charge of her to the 
coast of Africa, in case she fell in with a gale in the Atlan- 
tic. A gale did come on, and it was found that the Joliba 
was the best sea-hoat of the two, and could give help to the 
gun-brig in her extremity, and which the gun-brig was in 
no case to retarn. 

The next quality is indestructibility by rocks, or col- 
lision with other vessels, or shoals, or leakage, or fire. 
The large carrying power will permit the application of 
sufficient material to provide strength. The simplest mode 
of structure to give strength is the cellalar, and with three 
separate skins divided into cells, and filled with Seyssel 
asphalte, melted in situ, it would be almost impossible for 
a rock to break through, or for the vessel to sustain serious 
damage by collision. 

If the vessel be built without combustible material, it is 
obvious that the only chance of fire would be from cargo 
that could be drowned by pamping water with the engines. 

Of course in our present condition of knowledge, our pro- 
pelling power must be steam, but the instrument, whether 
paddle, or screw, or turbine, or pump, needs much improve- 
ment. The Waterwitch contains the germ of a principle 
which will yet prevail, but under widely different con- 
ditions. 

The fuel should give out neither smoke, vor sparks, and 
petroleum is the type, whether natural or artificial, when 
we can get it cheap enough. It must be converted into gas 


ves Paving at piteh-and-toss with 
simply a question of the size 

the waves. The child’s toy 
The 
It 
has been proposed to’ put on large steamers, the decks of 
way trains, but to do this it is 





temperature, 
vaporises at a low temperature. 
with an exit pipe to the vapour passing into the air or 
out at the chimney top, it would fecth 
and might be used as a beacon light at night and for light- 
ing the interior of the vessel as easily as weruse gas in 
houses, and free from the sulphur fumes so 

house gas. 

The fuel and engines should be in the held with a free 
open run from stem to stern, or rather from one end to the 
other, for both ends of the vessel should be alike, to run 
either end foremost, and never want turning. Into this 
ventilating alley all the vapour should be conveyed, and so 
to the chimney, and the engine room with ample space 
could thus be kept as cool a» the external air, and the 
stokers and engine-drivers become as long-lived men as agri- 
cultaral labourers-——longer lived in virtue of being 
better fed. 

The deck above the engine room, a clear space of the full 
length and breadth of the vessel, should be appropriated to 
goods and cattle, and so arranged as to be at the level of 
the quay, dispensing with the use of cranes, the goods 
rolling in on trucks and the cattle walking in and out-—no 
small source of labour saving. 

Above this should be the passengers’ deck, fitted with 
saloons and cabins, and open and covered spaces for walking 
and sitting down. The chief diifieulty would be the piers 
and harbours, but this is provided for in the Thames, and 
probably the difficulty could be easily got over at the 
mouths of the EJbe, the Rhine, and the Seine. 

But now comes the main question, How is all this to 
pay? ‘There is no other mode than by traffie—traffic in 
goods, traffic in cattle, and traffic in passengers. At 
present goods have the preference with the shipowners 
because, though subject to be stolen, they do come in large 
masses. Cattle come next, but as they suffer by sea-sick- 
ness, like human beings, they are very mach illused and 
damaged on the passage; and are greatly deteriorated in 
value. There is searcely a limit to the number that would 
be brought from the three rivers were the transit made as 
easy as land transit, nay, far more so, for the transit of 
cattle by rail is as annoying to them 4s to third-class 
passengers. At present shipowners from the Continental 
ports care very little for passengers, who by their small 
numbers come to be regarded as a troublesome nuisance, 
But with all that, there is no doubt a future in store for 
steam transit, that will cast inte the shadow all our boasted 
doings on railways in coals, cattle, and third-class passengers. 
Do what we wiil, our railway efforts are limited to 500 or 
600 tons in a train with a considerable annoyance to the 
buman beings, cattle, and animals so transported. The 
vessel, on the contrary, would carry the quantity of sixty 
trains without any annoyance whatever. Maintenance of 
way for rails is a costly addition to the maintenance of 
rolling stock, The maintenance of the salt water way 
costs nothing, and the vessel, if judiciously constructed 
and well used, very littl. The mere loading and 
unloading from the ship would be but a small portion 
of the labour of the loading and unloading per rail, 
and as regards passengers the ship would be a home, 
an hotel, a resting place to those eating, drinking, 
sleeping, and conversing, aa in ordinary. It would not be the 
old “ prison with a chance of being drowned,” but a floating 
caravansery, with more than land appliances, and better air 
to boot; warm baths and cold baths at pleasure, perfect 
drainage, and absolute safety. Such a vessel would 
generate a new kiod of commerce; dealers of all kinds 
would ship themselves and their ventures from both ends of 
the transit, dispose of them and return. Fruit, vegetables, 
and food of all kinds, better produced on the Continent, 
would come to use in ever increasing quantities, 

Whenever the advent of such vemels takes place, and 
come it will, it will give an enormous impulse to the locality 
where it commences. If it begins at Dover and Calais it 
will cause the growth of two enormous new cities. If it 
begins at Blackwall it will create a new London of com- 
merce, leaving more space for residence in the old London. 
The same process that has made Chicago grow up rapidly 
in the far west will make London grow wp as rapidly in the 
near east, and drive pauperism away, Chinese families 
live in ships on their rivers, and there is an advantage in 
water carriage over all other means of transit—that we can 
carry s house with us whithersoever we may go. Bat 
they will be very inefficient and unpleasant houses till we 
shall make them large enough to set sea-sickness at de- 
fiance and ensure absolute safety. It may be that the time 
will come when such vessels will coast round England, and 
Ireland, and elsewhere in the summer seasons, carrying the 
troops of people who now go in herds to a seaside town, and 
sometimes find provisions scarce, “‘e railways have largely 
helped to train our people in mechanical appliances ; the 





ships of the future will do yet more, teach people how 
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BREGUETS MAGNETO-EXPLODER. 


live in fresh air, with cleanliness, comfort, and economy, 
and association, all which they can apply to the governance 
of their own houses. They will be “ training ships” for 
landemen and women, as well as for sailor boys. They 
will be the Yachts of the working classes, the Third class of 
the narrow seas. 

These who go into the calculation will find it a very 
practicable matter, beginning with cattle, and poor pas 
sengers, and buyers and sellers looking after their own 
commodities. 

Ten thousand tons of passengers, cattle, and goods, at $d 
per ton per mile, all carried over 100 miles, would give a 
revenue of 2000/. for, say, six hours’ run. The process 
would be just what now goes on with river steamers above 
bridge, only with greater convenience, as all might be under 
cover in bad weather, literally a ferry-boat, without other re 
sponsibilities than carrying passengers, loading and unloading 
themselves and gooda, from one port to another. Given the 
same facilities as the Underground Railway, there is no 
reason why the sea ferry should not obtain the same pas 
senger mileage, and of course the rate of fares would be re 
duced in exact proportion with the capital required. And 
the rail has but two termini, while the vessel could have 
several, thus multiplying the number of the customers. What 
would be the cost of the vessel, as compared with the rail 
way and rolling stock, 100 miles run in either case? It is 
a simple calculation, unclogyed, in the case of the vessel, by 
law and parliamentary expenses, land purchases, promo- 
tion, and the thousand and one nameless things that come 
between the first idea of a railway and travelling thereon 
And what would be the difference of the risk measured by 
insurance ? 

lhe specific profit or loss upon railway speculation, per se, 
is but a fractional part of the question of the huge gain to 
hamanity thereby As the railway is, to what the road 
wagon was, so will our possible ships of the future be to 
our present miserable craft. 


LIVERPOOL NOTES. 
Liverroot, Wednesday. 

Railway Extension in Wales.—The contractor for the ex- 
tension of the Brymbo branch line to Mold vid Frith is 
making preparations for immediately proceeding with the 
works, which will be commenced as soon as the landowners 
and others through whose property the line is to pass have 
been settled with. The amount of compensation in each ease 
is understood to be agreed upon, but the money has not yet 
been paid. The inhabitants of the locality are exceedingly 
impatient to see the railway commenced, and are beginning 
to fear that from the repeated delays, it will not be begun 
before that indefinite period known as “ Tibb’s Eve.” 

The Copper Market.—Mesers. J.:P Campbell and Co. 
report that a fair amount of business has been done for the 
past fortnight, but say that the inquiry continues rather 
speculative. Until the recent movement is followed by 
active trade and export demand, the market cannot be ex- 
pected to exhibit that healthy tone which it ought to have 
Appearances are certainly indicative that this will soon be 
the case. Quotations are as follows: 737. 10s. to 741. for 
Chili bars, 77/. to 781. for ingots, 15s. for ores and regulus, 
lds. Gd. for Cora Cora barilla. The actual business transacted 
during the past fortnight comprises, on the spot here, 
1561 tons bars at 73/. to 74/. 10s., and 471 tons ingots at 
771. to 781. 10s.; to arrive here 828 tons bars at 74. to 
75a. 108. On the spot at Swansea 205 tons regulus at lbs. 
and 25 tons bars at 74/.; to arrive at Swansea 1567 tons 
regulus at 15s. Total about 3800 tons fine copper. 

British and Irish Magnetic Telegraph Company.—The 
twelfth ordinary general meeting of the duschabiats of this 
company was held in Liverpool on Tuesday, Mr. Langton, 
chairman of the board of directors, presiding. The revenue 
f the company was so satisfactory during the year 1868 that 
the directors have been able to declare dividends at the rate 
of 04 per cent. per annum for the first half, and of 12 per 
cent. per annum for the last balf of the year. This certainly 

a favourable omen for the Government when they assume 
the working of the company at considerably reduced rates 
Four shillings is at present the charge for a message of 
twenty words to Ireland, and 1s. 6d. for a similar message to 
London. The public may fairly look for a reduction of 50 
et cent. in the tariff at the very least. Perhaps increased 
yusiness may reduce the charges even more. The directors 
are at present negotiating with the Postmaster-General as 
to the amount to be paid for the transfer of the company's 
business. The mileage of the company’s wires is 19,275 
miles, connecting together 613 stations in the United King- 
dom, being an increase for the year of 311 miles and three 
stations 


BREGUET’S MAGNETO-EXPLODER. 

We illustrate, above, a new form of magneto. electric ap- 
paratus, invented by M. Alf. Naudiet Breguet, of Paris, and 
specially adapted for firing cannon or torpedoes without the 
use of a galvanic battery 

It consists of a compound horse-shoe magnet, J J, capable 
of sustaining a weight of some 30\b., which has opposed to 
its poles an armature, E, firmly screwed to a right angled 
lever of soft iron moving on a horizontal axis. T 
outer extremity of this lever is provided with a knob, A, as 
a handle; by ing on this knob the armature, E, is re- 
moved from contact with the poles of the magnet, a separa- 
tion of about jin. being sectuest when the handle is de- 
pressed to its full extent. A smal] concealed spring assists 
to restore the armature to its normal position of contact with 
the poles of the magnet, and a small concealed detent pre- 
vents the armature from being accidentally removed from 
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Two bobbins, B B, wound with silk-covered copper wire, 
are placed on the two poles of the magnet, the wire being 
connected in the usual way, and the ends brought out and 
connected with the two binding screws, H and I, at the back 


wires leading to the fuse of the Abel description. 

The principal peculiarity of the instrument, however, con- 
sists in the following arrangement: The wire proceeding 
from one end of the coil to the binding screw, H, is joined at 
G by another wire leading to the standard, F, and thence to 


other end of the coils is in a similar way connected to the 
horizontal axle of the armature, and thence to the right 
angled lever and small steel spring, D. When the armature 
is in contact with the poles of the magnet this spring is in 
contact with the screw, C, and a short circuit is enna be- 
tween the two ends of the coil. 

If the armature is separated from the magnet by a blow on 
the handle, A, the electric current which is produced in the 
wire, B B, finds at first a passage through the spring and 
screw, which offers much less resistance than would be offered 
by the longer circuit through the wire, HI, and the fuse ; 


spring and screw is interrupted, and the current is forced to 
flow through the terminal serew and fuse. 

The exact function performed by the wire during the con- 
taet of the spring and screw appears to be a peculiar one ; 
probably the wire acts to some extent as a condenser. It 


while without the spring the instrument will only overcome 
a resistance of some 10 or 12 French units, with the spring 
it will readily oyercome one of 60 to 70 French units. 


resistance of 8 units, and 6 or 7 of these on one circuit can be 
fired at the same instant. Experiments of the same kind 
have also been successfully tried with Abel's fuses. 

On one occasion a number of fuses were exploded through 
the common telegraph wire (No. 8 BW) from Paris to 
Rouen, the current returning through the earth, the distance 
being about 75 miles. 

The instruments are being manufactured by M. Breguet, 
of Paris, the inventor, but the agency for this country is in 
the hands of Mr. Wigner, of 62, Cornhill. 


THE RADCLIFFE PROCESS 

To ras Epitor ov ExGIngerine 
Sir,—As an iron manufacturer of some practical ex- 
perience I derived some little amusement and information 
from an article on the above subject in The Engineer, of ten 


last issue. Sure enough it came, and I fancy I can detect 
the authorship of the letter signed “ Hero Worshipper,” and 
should not be far out in surmising that he, too, has his own 
little demigod going about the earth as plain Henry 
Bessemer ! 

But surely the Bessemer process, admirable though it be, 
is not to be the end of all improvement in the iron manu- 
facture ? There were men with names not unknown to fame 
before him, and there is certainly scope for many more yet—for 
great inventors, and also for the more modest and possibly the 
more useful improvers of existing modes of operation. If a 
balance could be struck I fancy we should as a rule be more 


and amongst these there is certainly no present reason to re- 
fuse Mr. Radcliffe a place. It’s the old story of the Hare and 





the magnet. 


the Tortoise over again. 


of the instrument. From these binding screws start the | 


the adjustable screw, C, while the wire proceeding from the | 


but when the armature has receded to a certain distance— | 
perhaps jin. from the magnet—the contact between the | 


renders the intensity of the current yery much greater, and, | 


The fuses manufactured by M. Breguet are made with a | 


days ago, and confidently looked for a smart retort in your | 


indebted to the latter class than the former in the long run, | 


However, I'm not going to engage in any three-cornered 
paper duel; rival editors may in single combat ventilate 
| their harmless theories, I am content to be guided by the 
| result of practice, and so far this certainly is all in favour of 
Radeliffe!! He himself would be the last to claim for what 
he is doing the name of a great invention. It is no in- 
| vention at all, simply a novel and apparently a successful 
| adaptation of old well-known facts combined with such im- 
| provements as are requisite to complete and develope the 
| chain of operations into a practical form. There are ex- 
ceptions to every rule, and the old idea of iron pe pntdony | by 
| each repeated heating and working does not in all eases hold 
good ; every fresh cutting up and heating costs money, and 
Mr. Radcliffe bearing these facts in mind is endeavouring to 
overcome them by so arranging his work that a finished 
| plate comes direct from the puddling furnace by free use of 
| the hammer and a little reheating. For a superior iron he 
uses a superior pig, and possibly also using it grayer, may 
in such case puddle a diminished number of heats. But the 
| arrangement is equally applicable to ordinary pig and 
quality of production. All they say is, they believe they 
have hit on a plan by which a great improvement in the 
quality of the plates is effected at a considerable reduction in 
cost. 

The Consett Iron Company being by far the largest pro- 
ducers of plates in this country ought to be and are good 
| judges of their own interests. So far I believe they are well 
| satisfied with the result of the experiment, are gradually 
perfecting the arrangements necessary, but with due caution, 
assuring themselves by long extended trials of ifs merits 
and improvements in the arrangements before discarding 
further their old processes. 

The plan is being heralded by no great flourish of trumpets. 
No analytical chemists are employed to tell us what an 
ordinary smith can prove for us much better, or to discover 
| for us some new element in the composition of the materia! 

with each cheque that is sent them ; the public are not invited 

to invest 400,000. for the development of a great bubble, or 

to participate in the inestimable advantages of a 6 per cent. 
| preferential dividend to be earned by the purchase of works 

the present owners would be glad to be quit of at any price; 
| it is simply what bids fair to prove a greatly improved process 

of manufacture honestly and energetically worked out by 
| modest practical hands. 

Mr. Kadcliffe deserves etery credit rather than censure— 
| certainly not ridicule—and I for one am prepared to await 
| the result of experience rather than rush corte into 
| the visions of theory, which in the iron trade, at any rate, are 

asa rule generally wrong. 

? Yours truly, 

London, Feb. 17, 1869. 4.D 

We willingly insert our correspondent’s note; but we 
must at the same time state that, from the tone of his com- 
munication, we think that in his attempt to detect the author- 
ship of the letter signed “ Hero Worshipper” he is very wide 
of his mark. As “ Hero Worshipper” has preferred to write 
| under a nom de plume, we, of course, shall not reveal his 

name; but we may, without any breach of confidence, state 

that he is a well-known member of a firm possessing very 
extensive ironworks in the North of England, and that he 
| is not a user of the Bessemer process.—Ep. E. 

Tux Rope Maxvractory at CuaTuam.—The Lords of 

| the Admiralty have decided on the retention of the rope- 

making establishment at Chatham Dockyard, which, on the 
abolition of the ropery department at Portsmouth and the 
other dockyards, will be the principal establishment for the 
manufacture of rope for the whole of the navy. 
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CONVERTERS FOR THE BESSEMER PROCESS. 


DESIGNED BY MR. A. L. HOLLEY AND MR. J. B. PEARSE, ENGINEERS, SWATARA, U.s. 
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Mr. Atexanper L. Hoxury and Mr. John B. Pearse— 
the former gentleman be ing the author of the well-known 
work on “¢ rdnance and Armor,” and the engineer of the 
Pennsylvania Steel and Iron Company, at Harrisburg, U.S. 
—have recently patented in this country the methods of con- 
structing the converters used in the Bessemer process, which 
we illustrate above. 
is to facilitate the repairing of the linings of the converters. 
The tuyeres, which are generally made of fireclay, cylindrical 
in shape, and perforated with longitudinal air holes, and the 
refractory lining in the lower part of the converter in which 
the tuyeres are set (the whole being called the “ bottom ”) 
are usually so much burned or worn away after five or six 
heatings as’ to{require renewal. : 

The practice has generally been to knock the tuyeres out 
of the lining, to insert new ones from without into the old 
holes, and to make the lining good around the tuyeres either 
by pouring granulated refractory material made semi-liquid 
by water into the mouth of the converter, and allowing it to 
settle around the tuyeres; or to wait until the converter is 


cool enough for workmen to enter and work in it, and then | 


to make the bottom good by ramming the refractory material 
around the tuyeres. It is difficult to make a good bottom 
by the former method, and the latter method wastes much 
time and reduces the product of a given plant. 

In some cases a duplicate removable bottom is employed, 
as shown in Figs. 1 and 2 of the accompanying engravings, 
Fig. 1 representing the lower part of a converter in section, 
and Fig. 2 the removable bottom with the tuyeres, A, and 
— box, B, in section. The old bottom, including the 
uyeres, having been removed from the converter, Fig. l,a 
new bottom, Fig. 2, with the tuyeres previously rammed and 
dried is inserted. When the old bottom is pulled away from 
the lining, D, in the sides of the converter it sometimes 
ry away part of the lining with it, and sometimes a part 
0 e 
aes aah . any case the fracture is irregular, so that 
Seaeie _ bottom, Fig. 2, is inserted there remains an 
a ro owe often large space to be filled and made sound 
pene ory age > Jhis space cannot be filled until 
into the sed rn di ee eee 
nt ree on irregular space thus formed may produce 

undness, asin the case above mentioned, when similar 
material 1s poured around the tuyeres. 

Another method, used in some cases for facilitating the 
Tepairs of converter bottoms, is shown in Fig. 3, which is 
Fy ma -; : converter. In practising this method the 
> oe the converter, E, is removed at the pnt. F, G. 
pine ag may then be knocked out, and new ones 
still eee ‘4 2 eee from without while the converter is 
pore i 7 : ae grand defect of this method is the un- 
pore by making a good joint when the top part of the 
— s replaced. The joint cannot be inspected nor 

good from within the converter without waiting for it 

to cool, 
san icy 8 method of making a sound joint between a 
i tree a ont the lining of the body of the converter 
the lower part of a converter, and Fig’ 6 a remprable bottom. 
When the old bottom io removed leering the itregulay 
ete he ottom is removed, leaving the irregular 
Hollen fad converter lining, as shown at/C, Fig. 1, Mr. 
onien r| ‘ mould, H, Fig. 4, into the bottom of the 
the belee’s n ane it there by means of three or four of 
Seed hkl ¢ then rams the space, J, between the mould, 
“ny e ining, D, with refractory material, and when it 


%s set removes the mould, H. The removable bottom, Fig. 5, 





The chief object of these improvements | 


is prepared by inserting new tuyeres, placing the mould, K, 
around them, and ramming refractory material between the 
mould, K, and the tuyeres, and then removing the mould, K. 
The interior of this mould, K, is made either of the same or 
of a slightly larger diameter, and of the same shape as the 
exterior of the mould, H, so that when the bottom, Fig. 6, is 
inserted into the lower part of the converter it will either 
exactly or almost exactly fit the opening or seat in the lining, 
D, J.” By properly proportioning, and fitting the male and 
female moulds, H and K, the joint between the bottom, 
which thus forms a stopper, and the lining, which thus forms 
a seat for the said stopper, wil! be perfectly closed. To further 
insure a perfect joint Mr. Holley prefers either to cover the 
sides, L, of the bottom before it is inserted into the converter 
with a paste made of fireclay or any suitable refractory ma- 


| terial, or to pour semi-fluid refractory material, such as 


ground silicious stone and fireclay mixed with water, into 
the converter after the bottom is inserted. After it is in- 
serted the converter is dried and heated by means of a fire 
made in it in the usual manner, and is then ready for use. 
Workmen can stand outside of the converter and place 
and ram the refractory material, J, while the interior of 


| the converter is so hot as to prevent their working inside of 


| ¢, Fig. 6, fastened to the hand lever, 6, the fulerum of which 


| centre, d, can cut the hole in the lining comparatively smooth 


bot ; | bottom of the converter by the beam, P, and the refractory 
ottom 18 left sticking to the lining, and must be | - 


it. In order to protect the workmen from the heat radiated 
from the lining, and to enable them to repair it while the 
interior of the converter is red hot, Mr. Holley employs s 
shield M, N, by preference made of two dises of sheet iron 
with an air space between them, and he sometimes prefers 
to prepare the lining of the converter to receive the new 
bottom when the converter is turned bottom upwards, so that 
the workmen can ram the refractory material around the 
mould more directly, and without being so much exposed to the 
heat of the interior of the converter. For this purpose the 
mould, H', Fig. 7, is suspended centrally in the inverted 


material is rammed directly down into the space, J'. In 
ease the lining, D', is so much broken away that the refrac- 
tory material thus rammed in would fall dusoaghs the space, 
J' down into the converter, the bottom of the space is stopped 
by any suitable means, for instance by the adjustable stopper, 
Ki, which ig shown in plan by Fig. 9, and which consists of « 
piece of plate iron attached to a suitable handle. This 
stopper is inserted in one of the spaces, 8, and reste on the 
ring a, which is suspended from the mould, H'. By means 
of the handle a workman adjusts the stopper to the lming so 
as to stop the lower part of the annular space, J'. When 
the epace over the stopper has been rammed full the stopper 
is removed and laid upon another part of the ring, a, until 
the whole space, J', has been rammed full. In order to make 
the space in the lining after the old bottom has been pulled 
out of it so true and reguier that the mould, H', will readil 

fit the space, and so that the space, J’, will require but litt 

fresh refractory material, it is sometimes preferred to cut out 
the lining for the insertion of the mould by means of the eutter, 


is pivotted upon the beam, e, laid across the bottom of the 
converter for that purpose. A workman by moving the 
lever, 6, up and down and around the circle formed from the 


and regular. ‘ 
Another arrangement of the removable bottom which 
Mr. Holley sometimes prefers to employ is shown in Fig. 3, 
where the joint between the lining and the bottom is 
made inside of the tuyere box, B'. In Figs. 4 and 6, 
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without breaking the air pipe, g', or the tuyere 
pr Tong be = without reference. tthe 
posit a P. = » must 

sgrinat the bottom of 4 x io prevent the escape 
air, and for this purpose Daye to face the interior 
sheng es an eee rim, p, of the plate, &, to 
form & et ' 

Te the bottom in place it is to use screws, 
h, as shown in Fig. 3, with Ja se we through the 
the walls, j, of the tuyere box so as to be easily accessible 


Should the bottom stick so fast as not to drop 
easily it ee dogo started by setting up the screw, é, afler 
e screws, h. mm ait 

"s plans further consis#in arranging openings 
in the converter —e which men sending cuit re 
see and work upon the bottom and around the tuyeres while 
the converter is hot. Mr. Holley prefers that when such on 
opening is closed its joint with the lining can be seen and 
made good on the inside by men standing om the outside of 
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| Fig. 2, and the lining, D, Fig. 1. 
| into the position shown in Fi 
| make 


| 





| similar to that hereinbefore described 





reviously described, this joint is made above the tuyere 
oe, so that the said box is removed together with the 


the converter. This is illustrated by Fig. 3, which is a section 
of a converter ted tr i and standing upright, 
and by Fig. 8, which is a section of the upper part or novo 
of the converter turned down, so that the part of the lining, 
T, is in « nearly horizontal position. A hole is formed in 
the upper part of the converter by preference direetly over 
the bottom, as shown in Fig, 3, and of such dimensions that 
workmen standing upon or around the nose of the converter 
can work through the hole upon the bottom and lining by 
means of rammers and other suitable implements. 
The hole is closed by a stopper made by preference of a plate- 
iron cap, V, and flange, W, lined with suitable refractory 
material, U. When the stop has been removed and 
replaced there will be a ragged annular opening around it 
between the bottom, 

By turning the converter 
8, a workman can see and 
ing by looking and working 





ood the annular 


To Tux Epitor of Exornerrine. 

Stz,—I must request you to correct a misstatement con- 
tained in your paper of the 5th inst., viz., “ that the Emperor 
was unfortunately importuned to patronise M. Boutet's 
design for the Channel Bridge ;” I am enabled to state on 
the authority of a Gentleman who saw General Favé's 
letter to M. Boutet, that he submitted his plans to the 
Emperor by desire of His Majesty, who had previously heard 
of t . 

That this should have been the case is no surprise to any 
one aequainted with the interest excited in Paris by M. 
Boutet’s design, and I am astonished that you can allow 
your evident partiality for another project to shut your 
eyes to one which is so well reeogni in France, and too 
well supported to be injured by your remarks. They only 


| show how strongly you desire to impede its progress, though 


you have failed to specify any real objection to it. 
I am, Sir, yours obediently, 
Hewry Sreap, Secretary. 
Anglo-Freach Railway Bridge, 18, Old Broad-street, E.C., 
sm ag Feb. 11, 1869. 

[We suppose that Mr. Stead meant to quote the following 
ph: “Lastly, we have Boutet’s bridge redundant 
of impudence, yet advocated with sufficient importunity to 
eatch the French official car, and gain Imperial sanction for 
the erection of experimental models,” which bears a very 
different signification, but let that pass; nor do we doubt 
that the plans were submitted for the Emperor's inspection 
at his own desire; they would hardly have been submitted 
otherwise. Mr. Stead is in error in supposing that partiality 
for another scheme makes us denounce the one he advocates, 
excepting so far as the contrast between a sound undertaking 
and a glaring delusion makes us ial, If M. Boutet’s bridge 
possessed a claim to consideration as a feasible engineering 
structure, it would be discussed in a very different tone in our 
columns, although even in that case we should have discouraged 
4 project for permanent communication on grounds already 
well considered by us. Again Mr. Stead errs in asserting that 
we have failed to specify our real objections to the scheme. 
We refer him to Enotngertnvo, vol. vi., October 0th, 
November 27th, December 4th, and to several other pages 
of the same volume. The articles referred to, contain a iull 
discussion on the subject, which, indeed, wants no more 
damning evidence of incapacity than is contained in the 
curious pamphlet put forth by the and im the 
occasional letters Mtr. Stead has himself published.—Ep. E. | 


RECENT PATENTS. 

Tue following specifications of completed patents are all 
dated within the year 1868; and that year Id be given 
in ordermg them, at the annexed prices, from the Great Seal 
Patent € , Cha -lane. 

(No. 1421, 104.) Beeley, of Hyde Junction 
Ironworks, patents attaching cross tubes to boiler flues 
welding them in 2 manner which we deseribed fully in 


our last number. The patent also includes an arrange- 

ment of smoke- apparatus, which our space will not 
it us to describe 

(No. 1426, Is. 6d.) bald Munro, of Arbroath, patents 


various details of the arrangement of stone 
ees eee ee stone-cutting tools and 
ool 


toe aie Se nang > ae 


= 


pos 


ae ond 


LO EE ES el el COE ll AN NO a 


Serra 





+] 

f 

; 

' 

' 
7 
7 
f 


FF EERE, 


em Po 2° 


SPSL, 


a 


eae 


é 


a ee BT 


r6 Sonny 


” ale 


Ni eaers 


ows 


“ 


te ns 


ee 


pS 


f 


oe 


2 te 


~ 


ENGINEERING, 








=—= ——— — —— 


(No. 1487, 10d.) Saondien Bryant Childs, of 14, “Mark- | diameter as the hole to be bored, oad head cheng bey 


lane, patents an arrangement of sorting machine for separat- 
ingt mixed powdered substances. The machine is | 
intended for operating upon “ non-explosive punre pow or 
gunpowder mixed with some powdered inexplosive substance 
which has to be removed before the gunpowder can be made | 
use of. 

(No. 1429, 44.) William Edward Everitt, of Birmingham, | 


patents making solid drawn copper tubes by the following | 


process: A solid copper rod or ingot is taken, and a ho le of 
any desired diameter is pune hed or bored through it. The 
solid tube thas obtained js rolled out in a heated state upon a 
plug, and relled between a pair of’ grooved roils until any de- 
sired length is obtained, the tube being ( if the plug by | 
the process of rolling. The tube thus made is then annealed 
and finished on a draw bench in the one way. For brass tubes | 
Mr. Everitt casts a thick solid tube to begin with, instead of | 
inching or boring an ingot as io described. 
(No. 1432, Is. 10d.) John Heaton, of Langley Mill, 
patents the ‘wonderful steel-melting furnace which we de- | 
scribed on page 84 of the present ve hume 
(No, 1439, 8d.) Henry Young Darra 
patents an arrangement of lime or cement kil 
lireplaces specially adagte: r the generation of combustible 
kilns being alse with air holes in their 
wer parts for acmitting | of air necessary for the | 
combustion of these gases t.-Colonel Seott also claims | 
wating kilns by the combustion of gases derived from 
carbonaceous fuel, and pr duced the employment of a 
thick layer of fuel in ordinary fireplaces, 
the kilns by the combustion of gases 
team through the rejected masse f fuel 
or ordinary fire 
(No. 1441, 8d.) Augustas Smith, of 
method of burning liquid hydrocarbons whic! ra wars to us 
to be identical in principle with Messrs W ise, Field, and 
Aydon’s well-known plans. Instead, however, of employing 
a well-pro portioned injector for throwing the mixed jet of 
vl superheated steam Ser. Smith sh 
certainly peculiar form, and he 
natrument that 
{2 


rawt 


tt, of Kaling 
na fitted with 


ott Sec 


uses, the 


obtained by passing 
whether in spec ial 
laces. 


“trati , paw nts a/ 


hydrocarbon oil ar 
his drawir g an injector of 
states that it is an important feature in this 
the steam jet issues im the middie or centre 
“of the liquid before the liquid reaches the end 
its pipe This may be an important feature, but 
real ly perfectly ri 
(No. 1447, 8d.) 
buildings, patents, as 


of the stream 
or outlet of | 
a it 
ginal 

William Robert Lake, of 8, Southampton- 
the agent of Charles Neer, of New 
York arrangement of dynamometer for measuring 
the pow d through sha We shall probably 
leacribe this instrument fully in an early number 

(No, 1463, 10d.) Charles Denton Abel, of 20, Southamp- 
ton-buildings, patents, as the agent of Maximilian Schmid 
of Odessa, a form of railway axle-box 


a neat 
r transimutte 


{ting 


henidafelden, 
which it would require drawings to deseribe fully. 
(No. 1481, 8d.) John Young, of Aspull, patents a form | 
of eoke oven, with a domed roof, and heated by a furnace 
loor, the arrangement of flues, &c., being such 
erature of the oven can be raised sufficiently 


von 





beneath th 

that the tem 

igt distil off the oil and 

jue. The 

method of takin 

, le. Od. Charles 

W est-end Hampst al, patents an 

reaking down” coal, stone, & Chis apparatus 

scribed by Mr. Chubb in a short paper recently read by him 

before the Institution of Civil Engineers, and of 

paper we published an abstract on page 41 f the pres at | 
volume 

(No. 1489 
as the agent of the Soci¢té Coignet, Paris, 
, which have to | 
smejted According to pans the substances to be 
treated together with the necessary carbon, lime, fluxes, &c., 
luced to powder and moulded into blocks by a process 
oyed formation of 
Coignet’s well-known béton block: A form of furnace, in 
which the blocks above rm ioned can be treated, ts also in- | 
cluded in the patent | 

(No, 1491, 10d.) James Graham Walker, of Bonnington, 
and Charles Stein, of Leith, patent apparatus for separating | 
tares and other impurities from grain. According to this 
plan the grain to be cleansed is delivered by a spout on to a 
cone. In travelling down the surface of this cone, the tares | 
and other impurities, from their form and size, acquire | 
greater momentum than the grain or pulse, and on arriving | 
at the lower end of the cone they fall over a ledge situated 
there. The grain on the other hand having less momentum, 
and being also to some extent impeded by its form, does not 
pass over the ledge, but falls through openings into the | 
rmterior of a hollow inverted cone, on arriving at the centre | 
of which it passes through a hole and falls on to a second | 
cone similar to the first. The grain can thus be made to 
traverse anv required number of cones in snecession. 

(No. 1492, 10d.) James Graham Walker, of Bonnington 
Steam Mills, Bonnington, patents an arrangement of mill- 
stone dressing machine, in which the dressing is effected by 
the blows of a kind of pick. The machine is driven by a 
engine directly attached to it. ' 

No. 1600, 4d.) Arthur Charles Henderson, of 31, Charing- 
tents, as the agent of le Comte Henry de la Tour 

Breil, le Comte Thomas de Dienheim Brochocky, and 
Horace Baynes, of Florence, a method of renovating old 
or worn files by submitt roultaneous action 


eurrent and of is diluted with | 
' 


gas from the coal, leaving the 
in ui various detaiis | 

ff the gas, &e. 

bn Chubb, of Canterbury 


apparatus for 


} stent 


a 
, 
J 


was de 


which 


10d.) Michael Henry. of 68, Fleet-street, | 
a method | 
roasted or 


patents 
of treating ores, mine rals, &c 


these 


are re 


somewhat resembling t in the 


smal! steam 


ing them to the « 
an electry a Imxture of adi 
water 


(No. 


j 


1508, 84.) John Bruce and Robert Evans, of Bir- | 
mingham, patent improvements in “ bolters” for dressing 
flour, &e. Aceording to these plans the beaters of the bolters 
are inclined to the axis of rotation of the reel, and are 
curved so that they follow the figure of the latter. 

(No. 1611, 10.) Herbert Newton Penrice, of Wilton- 
house, near Norwich, patents the use for tunnelling or boring 
rock of machinery having a workiog head of nearly the same | 


and also heating | ° 


we in | 2 


; 201. WALTER 


| 298. SAMUEL 


120. Hitary Nicnouas 


| 302. ABRAHAM SURRY ANDREWS, J 


radial arms ing cutters presen 
eutting edges, a belng 00 ar 
| edge in each ring is 

' of the circular groove w 


nged thet te en pe length of ut 
p vee anne 


THE PATENT JOURNAL. 
Grants of Protection for Six 
2248. Tanaw Bases, High © Improvements in smelting, 


ana 
Tl. Bowe Guage ements in the magpfac- 
ture of plough coulters.” 
193. DAY Rivenc, Geneva, “ Improvements in apparatus for 
eutting or shaping milistones.” 
250. Joux Goven, 42, Kirby-steeety Hatton-garden, “A new or 
ir proved apparatus for ink or colour printing 
surfaces 
267. kicnAnp Jong@, Botolph-tame, “Improvements in means or 
apperstus usedda curing or prererving enimai snbstances, 
which improvements.are also applicable in cleansing and im- 
pregnating vegetable 
269, CHASES Camrorss Avcusts Hoxstacten, (reneva, “A 
mu esas Bans 
71 A LEXASDGS %, 49, King William-strect, “An im- 
roved rotary 
on Jos Sieber, J Amps HoasomAigcane, and ArTHur 
Mansemw Wile, Sheffield, “ lmprowemenfe in apparatus for 
grinding and polishing engine stide bare, shear blades, marble 
slabs, aaw Bites, and other flat s ere great accuracy 
in re quired. * 
NWHOLAB CHARLES 
Improvements in making 
in tregting eloth and Dg terpoulicig tb 
rapid de: in by the sea air and vd 
276. G@onen Baws er, Montrose- © nian - road, 
» Imggevensianm in the manufactare of and chimney 


ott. WAMTERAMACLEAN, Glasgow, “Jegeeaponcete im printing, 
and im the maehinery or apparatus therefor 

278. JouN PICKERING, Glaagow, * * Improvements ig the propul 
ion Of ships, vewsels, and boats.” 

THeomasS Wiineey Caxgren, Gray’einn-roed, “ Improve- 
ments im the construction of ships BDd vessels, in order to 
facilite teypre ton and steering, and the protection and repair 
of oe propellers and rodders.” 
a0, JOHN ‘DON ALD, Hackney, “ Improvements in stuppers or 

valves fur betties and other like veswels,” 

ysl, Syoney Satta, Hyson Greem Brass Works, near Notting- 
ham, ° Improvements in pemataes f- r regulating the flow 

f steam, water, and other 
282. Georce HAWKSLEY, Caledonian - road, 

‘Improvements in pimps, and in ap paratus connected there- 
with.” 

283. GEORGE PRICE 
fastenings.” 

284. JouN HENRY 
ments In the manufacture 
steel, and in the machinery « 

285, ALEXANDER MELVILLE 
provements in machinery for hulling 

236. ADOLPHE MALLARD, Moorgate-street, 
horse-shoes 

287. Francis JAY, 192, South Lambeth- road, 
the manufaeture of off paint. 

288. Tuomas Evans Lenpy and Taomwas Hoon, 1624, City-road, 


improvements in epparatus for driving sewing machines by 


ve-rgad, Pimilica, 
rent colours, and 
them from 
influences.” 


SZERELMEY, 


Birmingham, “Improvements in window 
Jonsson, 47, Lincoln’s-inn-flelc “Improve 
of piles, fagots, or billets of iron or 
Ww apperatus employed therein.’ 

CLARKE, 53, Chancery-lane, “ Im- 
or decorticating grain. 

‘Improvements in 


‘Improvements in 


nagnetiam.” 
OMAS Witmster, Perth, “Improvements in 


f apparatus 
r exhausting, washing, and forcin 


gaseous or seriiorm 
bod 
200, | 


RE JOSEPH WIELEMANS, Lisle-street 


Improvements in ovens.” 


Leicester-square, 
Weuipox, Park Villa, West Hill, Highgate, “Im- 
provements in the regeneration of certain compounds of man- 
ganeee from certain residues, and in the manufactare of chlorine 
and oxygen.” 

TAYLOR, Sheffield, and Gronat 
Tinsley, * Improvements in the manufacture « 
moulds,” 


WALtTer Dyson, 
f spade and shovel 
NISsen, Mark-lane * Impre vementa in 

printing bankers’ cheques and similar documents.’ 

2%. Eowarp Tuomas Hugues, 123, Chancery-laue, “ 
planing machine.” ? 

297. Epwaxp Tuomas Hucues, 123, Chancery- 
cutting machine.” " 

298. Richany Woop, Sowerby Bridge 
engines or applicable thereto.” 

299. James Toison, Dalton, near Huddk« refleld, ‘ Improved 
means or apparatus for cleaning the cards of carding engines or 
machines having cylinders or rollers « othe i with cards use ad in 
the preparation of wool, cotton, or other fibrous substances.” 

300. Guonek HALL Ava. Birmingham, “New or improved 
apperatus to enable the driver of a locomotive engine to aseer- 
tain the condition of the train drawn by the said engine.” 

301. THomas Henny Kiuner, Lepton, Huddersfield, An im- 
proved fee i apparatus adapted to carding and condensing 
machinery 


A new file- 


lane, “ A new file- 


Improvements in steam 


ames-street, Old-street, “ Im- 
provements in horse collars.” 

308. Joun THORNTON BINTLEY, 
billiard tables and bage celle 
or return 1 to either end thereof 


Kendal, “Improvements in 
tables, by which balls may be sent 
otherwise than along the 


04. .~ ran Wuvyre, 
of tailors’ shear and 6c! SOPs. 

3. CHaaes Dewron ABEL, 20, Southampton-buildings, “ Im 
proved modes of and apparatus for casting ingots.” 

306. THOMAS Geoace DAW, Regent-street, * An inyproved machine 
for forming stereotype matrices.” 

307, JAMES ALFRED Liwpert, Gravesend, “Improvements in 
machinery or apperatus for raising, lowering, and moving heavy 
bodies, and for operating panching machines and the feed motion 
of circular and other saws. 

308. ALFRED v INCENT NEWTON, 66, ¢ ‘hance »ry-lane, 
ments in machinery for condensing slivers," 

309, JosSErH AUeUSsTE ANDRE FONTAINE, 
hydrostat ic heist,” 

311. Cuantes Hout, Wolverhampton, “ Improvements in sereens 
or ehiekis for closing or partially closing or covering domestic 
and other like fireplace openings when not in use for heating 

purposes.”’ 

312. ANDREW BARCLAY, Kilmarnock, “ lmprovements in ejector 
condensers and in exhausting liquids and fluids from condensers 
and other chambers.” 

313. Josern Provp, Carlisle, “ Improvements in the class of 
vehicles known as ‘ Rasket-cars.’” 

314. Nicwo.as Voice, Handcross, “ Improvements in apparatus 
for regulating the fow of water or other fiuids, applicable to 
water-clusets and other p urposes. af 

315. David Joy, Saltburn, “Improvements in means and ap- 


Hoxton, “ Improvements in the construetion 
* 


« Improve- 


Paris, “An improved 





w 
«Improvements in evaporating and 
which have been used to boil vegetable 
“Improvements in kilns or 
ovens for drying burning bricks and other articles of 
yo 
oe ea aeatliaiien of toe 66, Chancery-lane, “Im- 
the the permanent way of rail 
moens 


of securing or a 


8 Hackn. 7. -road, “A new or top.” 

ker, Aldershot, * in vessels 
for containing hot liquids.” gi 

326, Jacon Guoeuness WILLAMS, ve ‘e-crescent, 


“im ents in the manufacture of 
BLL, Hadleigh, improved 
and drawing off any given quantity of 
or other vessel containing it in bulk, and in 
y 6o drawn off or abstracted frum time 


ABEL, 20, Southampton-buildings, “Tho 
or immproved hydraulic cement or arti 





a4. Wiittam MADDICK, Manch “I nts connected 
with the internal fire tubes of Siennties marine and vther 
boilers. 

336. Joux Bopent Jonnson, 5, Haymarket, 
the manufacture or production of 

338. ALpaep Vincent Newtown, 
ments in sewing machinery.” 


its in 
” 


wd Improve . 


for Six Months on the 
ons. 
improved machine for 
Bury, “Improvements in 


the construction of furnaces and pans for the,reeovery of the 
soda from the waste lyes resulting from the boiling of esparto 
grass, straw, or other fibrous substances in the working and 
incinerating of the residue resulting from evaporation.” 

402. Benjamin FRANKLIN STURTEVANT, Massachusetts, 
“ An improved blower for furnaces.” 


Patents on which the Stamp Duty of £50 has 
been Paid, and Dates of their Production for 


Certificate. 
ey WILiiam T 


US, 


Wakefield, Improvements in machinery 
materials for combing or spinning”— Dated 


ard Fe , 1866. 

4m. doaalapahaae and Hesrxy CHARLTON, Manchester, “ Im- 
provements in stretching woven fabrics during the processes of 
stiffening and sizing them.”—Dated 10th February, 1466. 

445. WILLtAM YOUNG, 34, Queen-street, Cheapside, “ Improve- 
ments in and applicable to _— and in the mode of fixing the 
same,’—Dated léth February, | 

483. ArnTaur Hit HASsALL, Wimpole-strect, “ Improvements 
in the preparation of meat for food.”"—Dated 16th February, 
1s66 

501. James Herwoop WarreneaD, Royal George Mills, Saddie- 
worth, “ Improvements in the manufacture of endless cloths,” 
—Dated 16th February, 1866. 

433. Wuottam Forunacms Cooke, Aberia, Carnarvon, and 
Georoe HUNTER, Meentwrog, “ lmprovements in machinery 
used in cutting stone, slate, and other minerals, and in forming 
tunnels, galleries, and roads,”—Dated 12th February, 1866. 

457. Wiitiam Rosexr Laks, 8, Southampton-buildings, “ Im- 
provements in vices.”— Dated 13th February, 1866. 

699. Georges Tomiivson Bovsrretp, Loughborough Park, Brix 
ton, “Improvements in epparatas used in expanding boiler 
tubes.” Dated 7th March, 1866, 

434. CHARLES DENTON ABEL, 20, Southampton-buildings, “ Im- 
provements in gas and air engines,”-—Dated 12th February, 
1866 

571. Ropert Leaxe and Josern Beckett, Strangeways Engrav- 
ing Worka, Manchester, “ Improvements in machinery for en- 

raving and etching rollers and other surfaces.”—Dated 24th 
‘ebruary, 1866. 

455. Josern Vero, Dewsbury, near Leeda, “ Improvements in 
machinery for felting the bodies of hats and other coverings fur 
the head.”— Dated 13th February, 1866 

473. Hexry Epwarp Newton, 66, Chancery-lane, “ Improvre- 
ments in optical instramenta.” —Dated 14th February, 1866 

479. THOMAS ADAMS and GeoRGE JOHN PARSON, 5. 6 -atrect, 
Adelphi, “ Improvements in and applicable to slide valves, pis- 
tons, and glands.”—Dated 15th February, 1966. 

486. Atraep Vincent Newron, 66, Chancery-lane, “An im- 
proved mode of and apparatus for generating superheate! 
steam.”—Dated 15th February, 1966, 

1853. Roszgrt CLoves, Grove Mill, Keighley, andi Parsee 
Surtu, the elder, = House, Keighley, “ An improved method 
of and apparatus for lubricating the spindles « ppite spinning 
and doubling frames, which ok yee is —_ applicable as a 

to flyer spi ng men. Pe Dated 16th 
July, 1866. 

463, Freperick RICHARD WHEELDON, Wolverhampton, “ Certain 

improvements in casting chilled rolle.”— Dated i4th February 





1866. 
475. Wriuiamw Newton Wisox, 144, High Holborn, “ Improve- 
ments in sewing machines.”—Dated 14th February, 1866. 

485. Gongs Benson, Manchester, « Improvements in machinery 
for rolling wire and wire rods. ”— Dated 15th February, 1866. 
487. CHARLES GALL, Bridgnorth, “ Improvements in apperates 
for effecting the consumption of smoke in steam boiler and 

other similar furnaces.”— Dated 15th February, 1566. 


Patents on which the ng =f Duty of £100 has 
been P 


392. Epwitn Green, and James Newman, Birmingham, “Certain 
improvements in battons for fastening and ornamenting srticies 
of dress.”— Dated 13th February, 1862. 

361. James Jennines McComs, p-court, Temple, “An im- 
proved fastening for securing cotton and other or pack- 
ages.’—Dnated lith February, 1862. 

384% Tomas Davison, Belfast, “ improved means for prevent- 
ing the corroding of steam boilers."— Dated Mth February. 
1562 

390. Epwarp Exus ALLEN, 4, Parliament-street, and Joy 

STewart, Blackwall, “Improvements in the construction « 
steam engines.”— Dated 13th February, 1862 

472, Jamus Kinkwoap, Paisley, “Trmprovenent in looms for 
weaving,” —Dated 

7%, WiuiaM Barrorp, Peterborough, * "ere in rollers 
for rolling land.”—Dated 17th March, 1862. 


4098, Cornetros TunNen, Airedale Woollen Felt -: i=% and 
JACK SHAW, Leads, “ Improvements in felted fabrics.”—Dated 
15th February, ine2 

537, James Daxneys, Birmingham, “An improvement or im- 
i anate in hydraulic lifting jacks."—Dated 27th February. 
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We illustrate, above, a form of fiuid meter, for measuring | 
the flow of liquids or gases, which ‘has been designed and | 
recently patented by M. Edme Agustin Chameroy, of Paris. | 
The action of this apparatus is based upon the possibility of | 
estimating a volume of fluid flowing under constant pressure | 
through an orifice of variable area by registering with accuracy | 
by the aid of a variable motion, produced by the constant | 
oscillations of a pendulum or other source of motion, the con- | 
secutive variations of the inlet orifice. The manner in which | 
the variation in area of the inlet orifice is registered in | 
M. Chameroy’s meter will be best understood by reference | 
to the accompanying engravings, in which Fig. 1 shows a | 
sectional front elevation of the apparatus, and Fig. 2 shows a | 
sectional side view of the clockwork mechanism and counter. 

Referring to these figures, A is the inlet pipe for the water | 
or other fluid; B is the casing of the meter; C is a valve | 
resting on a slight projection in the casing; D is a spindle | 
for guiding the valve in its motion, and which passes | 
through two guides, E, F ; G is a conical or tapering part of | 
the casing in which the valve, C, rises and falls in order to 
afford a greater or smaller area of inlet orifice ; and H is the 
outlet orifice. A metal wire or cord, I, transmits the motion of 
the valve to the registering mechanism, this wire being 
guided by the pulleys, K ; and L is the spindle by which the | 
counterweight, O, O, is suspended from the wire, I. This | 
spindle carries the long toothed pinion, M, and N isa toothed 
wheel to which the rotary motion of the spindle, L, is imparted ; 
N', N*, N3, N‘, are other wheels and pinions for transferring 
such motion to the counter; O is the balance weight to 
the valve, C, consisting of two side rods, O,O; P is a small 
dise or roller carried by the spindle, L, and kept in frictional 
contact with the large dise, R; and 8 is a barrel spring for 
transmitting to the disc, R, an uniform rotary motion re- 
gulated by the pendulum, T, and which spring consequently 
imparts motion to the wheels, N, of the counting mechanism. 

he operation of the apparatus, supposing it applied to 
the branch service pipe of a ‘private consumer, is as fol- 
lows :—The inlet pipe, A, being connected to the supply pipe, 
any water entering the apparatus in order to escape through 
the outlet opening, H, must act upon the valve, C, and 
through this on the counter. So long as no water is 
passing through, the valve, C, will remain on its seat as 
indicated in the drawing, in which position it will be seen | 
that it will cause the spindle, L, to be so led that | 
the dise, P, is situated at the centre of the rotating disc, R, | 
in which position consequently no rotary motion will 
imparted by the latter to the former, and therefore also 
no rotary motion will be imparted to the spindle, L, and 
through it to the counter. 

As soon, however, as water is drawn off through the out- 
let, H, thus diminishing the pressure on the top of the valve, 
C, the water in the supply pipe, A, will force the valve | 
upwards until an annular inlet orifice is formed between the 
sides of the casing, G, in exact proportion to the quantity of 
water passing through to supply the place of that drawn off 
t H. Arrived at om point the valve will remain 
stationary, as its weight, less that of the counterweight, O, 
O, will then be exactly balanced by the excess of pressure of 
the water passing up through the inlet pipe over and above 
the pressure of the column of water above the valve. This 
upward motion of the valve, C, will have caused the spindle, 
L, and with it the disc, P, to descend, thus bringing the latter 
in contact with a point of the disc, R, the distance of which 
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from its centre will be in proportion to the rise of the valve. 
The rise of the valve being always in exact proportion to the 
area of the annular orifice formed by such rise, and the rotary 
speed of any point of the dise, being always in exact 
proportion to its distance from the centre, it follows that the 
rotary motion imparted by the disc, R, to the disc, P, and 
through this to the spindle, L, and pinion, M, will always be 
in proportion to the inlet orifice, and consequently also to 
the volume of water passing through the meter in a given 
time. The motion of the spindle, L, being im as above 
described to the wheels, N, of the counter, this latter will be 
made to indicate correctly the quantity of water passing 
through. 

When the quantity of water drawn off diminishes, the 
valve, C, will sink to a corresponding extent, and a corre- 
spondingiy slower motion will be imparted to the counter by 
the disc, R, and when no more water is drawn off the valve 
will close, and the disc, P, being thus again raised to the 
centre of the disc, R, no motion will be imparted to the 
counter. The only alteration required in the apparatus for 
measuring large or smal] quantities is in the size of the 
valve, C, and of the conical casing, G, the other part of the 
mechanism being the same in every case. 

M. Chameroy states that this apparatus has the great 
advantage of requiring only a very small supply of water to 
put it in action; and that it may with equal advantage be 
employed for high-pressure service, as no matter how great 
on sudden the variations in pressure may be, the action 
of the valve, C, already described, will always take place with 
the same exactitude, and will or be in proportion to the 
fluid or gas passing through. M. Chameroy’s meter is 
altogether a very ingenious apparatus, and although in the 
absence of any experimental data we are unable to speak 
as to the accuracy of its action, yet we consider the instru- 
ment well worthy of attention. 


TRIAL OF THE K@NIG WILHELM. 

We subjoin the detailed particulars of the full power 
trial of the Prussian ironclad, Kenig Wilhelm, which took 
place at the measured mile at the Maplin Sands on the 
15th inst. Our comments on the results obtained will be 
found on another pace, and we need merely remark here, 
therefore, that they were eminently satisfactory, We 


be | should state, also, that the trial was made under precisely 


the same conditions as would have been observed in the 
case of a vessel belonging to our own navy, Nixon’s steam 


navigation coal being used, and the stokers employed being, 
as in our own naval trials, from the Portsmouth Dockyard. 
The particalars of the trial are as follows: 
Vessel : ft. in. 
Length, extreme ans see eee 872 4 
» __ between perpendiculars 355 10 
Breadth . oe os doe one 0 0 


Depth of hold 18 104 


Draught, forward rat 
aft... oes 26 rs 
.. 593844 tons 


Tonnage O.M. . 

Displacement... os oui -- O42 ,, 
Midship section... ... uso 1808 aq. ft. 
State of masts, yards, &c., ~ complete 


four bladed 
ft. in. 
oo» 980 


aoe in eylindes b 
pressure . 22.483 Ib. 
Number of sevubalons per minute, “ 
Number of revolutions per minute, 
Indicated horse power, average 8345 HP. 
. is » maximum 663.889 HP. 
Wind : 
Force ‘ 1 - Bto3 
Direction ad w. 
State of sea ove smooth 
Speed of vessel knots 
Istrun . e ove 15.652 
2nd ,, ° 13.139 
ard ,, 15.662 
“th, . 13.846 
Sth, . . ob -«» 14,400 
CURE gs <> tne oes | ee dan =» =16,062 
Average speed by ordinary mean 14.723 
- * mean of means 14409 


The maximum power was developed during the sixth 
run, when, as above stated, the engines developed 8663.889 
horse power, the greatest power which has ever been 
developed on shipboard by any engines whatever. We 
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have been favoured by Messrs. Maudslay with copies of 
the indicator diagrams taken at the time this power was 
developed, and these have been carefully copied to a 
reduced scale in the annexed figures. The references to 
these diagrams are as follows : 

Number of revolutions see oop --» 66.333 
Steam pressure eas pon poe a» 815 
Vacuum : in. 
Middle - bon ese . 7 
Mean effective pressure in cylinders «+ 22.866 Ib. 





Postroremenst or Workmen's IsteewationaL Exnrei- 
TIos.—A circular has been issued,” i 


1869. They have received many communications from home 
and abroad as to the difficulty of ’ 
best workmanship in time for an i 
the present year. 
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, in 1867 amounted to upwards of £8,565,000. 
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No. 8. (See Fig.) FF 12th, 2 

On tik adam ieante 

to allow the tubes to be seen. It was 20ft. long, 7 ft. 
diameter, 40 1b. pressure. The two internal ites in the 
flues were 2 ft. 8m. diameter, which joined at t 

a central return flue to a chimney passing out of ¢ 

me ge Fay angel mehan spodaiiy ho 
to be closer together, 
turn flue, which was flattened Bog mong fom and 
rendered so weak that the left side collapsed and allowed the 
contents of the boiler to issue, blowing out the grate on the 
left side. ‘ 





Engineer's Office, Stourbridge, February 24, 1969. 
Accurate information as to boiler explosions must always 
he useful to those who are interested in the safe working of 
steam boilers, and it has therefore been the endeavour of the 





officers of this company to obtain the fullest and most trust- 
worthy records of such disasters. 

The ae oe contain very brief abstracts of in- 
formation oho po labour and expense, and the 
descriptions are and facilitated by slight skescbes 
to an uniform scale, showing the relative size and shape of 
the boilers, and the effect of the explosion; the fragments 
being arranged as nearly as possible in their original position. 


No. 9. (See Fig.) March Std, none injured.—Plain 
cylinder with flat ends, 18 ft. 6 ini Tong, 3 ft. 11 in. diameter, 
{ in. plates, 60 Ib. pressure. back end gave way at the 
root of the angle iron all round, amd ; own 60 ¥ ° 
the rear. The boiler was forced® 
the reaction of the issuing con 
high wall. The cause of px plosic 
stays to the flat end. 


The iculars have been obtained either by myself or by 
Mr. William. Waller, who is in charge of the Northern 
District, and I am indebted to other engineers for the details 
of a fow cases. 

Particulars are given of 45 explosions, causing the death 
of 57 , and the injury of 71 others. One of the 
boilers exploded while the fire was being drawn, in eon- 
Sequence of an inspector having reported that repairs were 
needed. None of the others were under the care of this 
company. All names are omitted as being unnecessary. 

The exploded boilers were of the following descriptions 
Kd. Injd- 

26 
m) 


°o 


power. 
of steam was 


torn in pieces, 
great distanes.. 

See Fig.) 17th, 1 billed.—One of two. 

Plain. cylinder, 30 f. 4 diameter, j in. plates, 46 Ib. 

pressure. The boiler gave way on. the side where the plates 

were overheated by the too , and the front 

part of the shell was flattened out and thrown some distance 

to the rear, as its course was. inflgenced by its remaining 

attached to the rest of the boiler-a@s by a hinge; while the 

front end was rent into several and the back end was 

thrown also to the rear aad, down a declivity into a 
stream. 


No. 31. (See Fig.) 4 
Two furnace chimne - 


No. 10. ee nt il 4th, i billed, & ; 
of four. Plan ‘idl log ! 
plates, 30 lb. pressure. iler waa much 
tered, and much} jas done, 

perly arranged Jon, y- 

patch lately on, 

thirty years’ wear, that it was unable fo bear 


pressure. 
No. ll. A 


i ft, 

meter. Few re have been obtained. The 
fart of frou ee cee ee did considerable b 
Most likely this was far'want of proper sta: » ~~ 
No. 12. 1 injured.—One of four.” ! 2 
Cornish, 15 ft, in. di ye mor 

pressure, 
5 | rent x we near the , owing to its weakness, with 


" - ae , 
a AG TR A ORE, eRe 


. SRT ss Seni ten rs 


Cornish, with 1 or 2 tubes, internally fired 1 
Plain cylinders, externally fired... ioe 
Marine oe ase ove ove - 
Locomotive... oes 
Furnace upright boilers 
Portable eee ose 
Various 


wag ye. Vee res ries 


4 


aia 
meter, 4 in. 60 7 killed, 5 injured.— 
fi4in. high, 6ft. 9 in. 
9 | thin plates and a6 hening rings. %) diameter, } in. plates, « Nearly half the bottom 
‘ No. 13. May lat, illed.—No details obtained. plate was blown out, and the contents found their 
13 | tube Cornish. T way into the furnace andi the . The line of 
out strengthening ri ~ |rupture near where it joined the shell was corroded almost 
No. 14. May @th, none injured.— ob- | to a knife edge, which so retluced its strength as to make it 
tained. One tube Corhish, i. unable to bear the usual working pressdre of steam, in addi- 
tin. plates, 40ibpressute. Tube tion to that of the column of watep in the boiler. 
owing to its weakpess t ot No. 32. August 3ist, 1 killed.<A kier or steam bleach- 
No. 15. May ith, 1 billed, 1 inj A ing chamber, somewhat like No. 9,and mot used for generat- 
plain cylinder, 3 ft. 5 in. long, 1 ft. 8in. diameter, — plates, |ing steam, 9 ft. high, 8 ft. diameter, ng ome 50 Ib. pres- 
45 lb. pressure. It burst at a faulty place at the lower part | sure. The bottom blew out, apd t ell was torn to 
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The boilers were used for the following purposes 
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Solliery and Mines ... rings. 
fronworks very small 
Marine 


Railway 


Lary 
ne 
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Sagar Tey ee 
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Mills of various kind 
Domestic 
Farms 


The causes of explosion may be thus stated 


Bad construction, want of stays or weak} is 
tubes without strengthening rings 

Corrosion ee eve +n 

Short of water eve ese ° 

Old age and general deterioration 

Seam Rips... ose ese eee 

Undue pressure of faults in working 


we & 
> s 


| @ se & bo 


De 

The figures referred to below are given on page 138. 

No. 1. (See Fig.) January 14th, none injured.—One of 
three. Plain cylinder, 27 ft. long, 6 ft. diameter ; 4 in. plates ; 
35 Ib. pressure. The boiler was much torn up, and all the 
fragments thrown to the front of their original position. The 
cause of the explosion was that the boiler was very old and 
much deteriorated, so that it was unable to bear the ordinary | 
pressure. The longitudinal arrangement of the plates, and 
the entrance of the feed directly on the bottom, no doubt 
contributed to the weakness. z 

No. 2. Janwary 27th, 1 killed 5 injured.—One of four. 
Kier or steam chamber, and not used for generating steam. 
It was 8 ft. Gin. high, 6 ft. 6 in. diameter, y; in. plates, 4 Ib. 
pressure. It was rent from top to bottom, owing to inferior | 
tron and workmanship. 

No. 3 (See Fig ) January 2AtA, 1 hilled.—One of four 
One tube Cornish, 26 ft. 4in. long, 6 ft. 6in. diameter. Tube 
3 ft. 9im. dinmeter; din. plates; 15 lb. pressure. The dotted | 
line shows outsule shell of boiler. The tube collapsed from 
end to end while the steam was being raised, owing to the 
weakness of co large a tube without strengthening rings. 

No. & (See Fig.) January 29th, 1 bkilled.—One tube 
Cornish, 18 ft. Sin. long, 4ft. 10in. diameter, } in. plates. 
Tube 3 ft. diameter, 5.16in. plates. In sketch the external 
shell is shown in outline to allow the tube to be seen. The tube 
collapsed owing to shortness of water, and rent open at one 
senm, allowing the contents to issue violently, although the 
boiler itself was not disturbed. ; 

No, 5. (See Fig.) January 31st, 1 injured—Locomotive, 
9 1b. Sketch shows interior view of firebox with front re- 
moved. The left side of the copper firebox burst inwards 
Fey to the plate im line of fracture being corroded to less 





in. 
No. 6. (See Fig.) February 6th, none injured.—One of 
three. One tube Cornish, with two external firegrates, with 
a water tube over each fire. It was 30ft. Zin. Jong, 6ft. 
diameter. Tube 3ft. diameter, } in. plates, 40 Ib. re. 
External shell is shown in dotted lines to allow of the tubes 
being seen. The tube had formerly been rather 
higher in the —. er er collapsed sideways, havin 
become overheated from shortness of water. The boiler i 
* but little +E a, 
No. 7. (See .) February ith, none sinjured.— 
tube Cornish, 9 ft. 9 in. long, af. 6 in. deusten he 
2 ft. Sim. diameter, 4, in. plates, 30 Ib. ; 
the bottom, and 





of the back, on the left hand side, allowing the hot water to 
issue, but the boiler was not much disturbed. 

No. 16. May 11th 1 killed—Marine. Single internal 
firegrate, with small return tube 7 ft. 9in. long, 6 ft. 4in. 
diameter ; j in. plates, tube 2 ft. 7 in. diameter, in. plates, 
62 1b. pressure. Tube collapsed and rent open owing to its 
weak, corroded, and deteriorated condition, and the contents 
issued so violently, as to cause much da to the boat. 

No. 17. (See Fig.) May 12th, 2 killed, 2 injured.—One 
of two. Plain cylinder, 4ft. 9in. long, 3 ft. diameter, # in. 
plates, 26 lb. pressure. This was a second-hand boiler, and 
rent into several pieces just after being put to work, owing 
to its having become thinned to } in. by corrosion. 

Neo. 18. May 15th, 1 injured.—Plain cylinder, flat ends, 
15 ft. long, 5ft. diameter, jin. plates, 301b. pressure. The 
back end blew out and caused considerable damage, and the 
boiler was thrown some distance. The end was very insuffi- 
ciently stayed. 

No. 19. (See Fig.) May 28th, 2 killed—One of two. 
Marine. 13 ft. 5 in. long, 7 ft. 2 in. diameter, 5-16 in. plates, 
26 lb. pressure. The fire was in two internal furnace tubes 
united at the back, and the flame was returned to the front 


| by four smaller tubes. The furnace tubes were of exceed- 


ingly weak shape as the sides followed the curve of the shell, 
but were not attached to it by proper stars, so that the left- 
hand tube collapsed upwards, and one seam rent open and 
allowed the contents to violently escape. It is prob there 
may have been greater pressure than usual at the time, but 
the furnaces without stays were unsafe, even at the ordinary 


ressure. 

No. 20. (See Fig.) June 8th, 2 killed.—One of eight. 
Plain cylinder, 30 ft. long, 6ft. diameter, } in. plates, 30 Ib. 
pressure. The plates were arranged longitudinally. Boiler 
had worked twenty-seven years, and was much deteriorated, 
and gave way at an old fracture over the grate, and was torn 
into four pieces, which were thrown a t distance. 

No. 21. (See Fig.) June 20th, 1 killed, 6 injured.—One 
tube Cornish, 24 ft. long, 6ft. diameter. Tube 3ft. 3in. 
diameter, fin. plates, 401b. pressure. The seams were 
arranged diagonally, but the rents had not followed the 
seams, but torn the The shell gave way where 
extensive corrosion had teduced the plates to } in. in thick- 
ness, and all the shell was blown off, and the tube thrown 
over and turned end for end. 

No. 22. June 22nd, none injured—Two tube Cornish, 
27 ft. long, 7 ft. Gin. diameter. Tube 3 ft. diameter, \4 in. 
plates, 70 1b. pressure. Left hand tube collapsed from end 
to end owing to its weakness without cpeagthenig rings. 

No. 23, July 9th, 6 injured —Two tube Cornish, 20 ft. 
long, 6 ft. 3im. diameter. Tube 2ft. 3in. diameter, } ins 


pistes, 56 1b, pressure. The shell was blown completely off, } boiler 


eaving the tubes and ends intact. The bottom was exten- 
sively corroded, so that the strength of the boiler was so 
reduced as not to be able to bear the usual pressure. 

No. 24. (See Fig.) July 9th, 2 injured —Two furnace 
upright, 22 ft. high, 8 ft. 10 in. diameter ‘7 in. plates, 14 tb. 
pressure. Small piece was blown out of the bottom, and 
the issuing contents disturbed the brickwork surrounding the 
boiler. The plate was corroded to a knife edge in the line 
of fracture, trom the leaking of the adjacent blow pipe 


joint. ; 
No. 25. July 13¢h, 1 killed, 1 injured —Two tube Cornish, 


28 ft. Gin. jong, 7 ft. Tube 2 ft. 2in. 
diameter, ,', in. ' 
lapeed, and ruptured from overheating through shortness of 


water. 
No, 26. July 14th, 3 injured —Locomotive, 10 ft. 9 in. 


er; #1n. plates. 
Ib. 


Both furnaces col- | 


pieces. The cause of explosion was weakness of the rup- 
tured end, and want of care in working. 

No. 33. September 11th, 1 killed, 1 injured.—Two tube 
Cornish. The manlid was wrongly fixed outside with inter- 
nal clamps. It was being screwed up tighter to leaking 
when the bolt broke, the lid came off and allowed the 
contents of the boiler to escape. 

No. 34. (See Fig.) September 21st, none injured.—One 
of four. One tube, externally fired, 18 ft. 6 in. long, 6 ft. 6 in. 
diameter. Tube 3 ft. diameter, $ in. plates, wie, pressure. 
In sketch the shell is shown in dotted to allow the tube 
tobe seen. The tube collapsed from end to end and ruptured 
at two seams, and the contents issued so violently as to 
knock down the brickwork and displace the boiler. The 
tube was in a very weak and condition, and unable 
to bear the usual working pressure. 

No. 35, (See Fig.) ember 28th, 13 killed, 2 injured. 
—One of four. Four furnace upright, 22 ft. high, 10. ft. 6 in. 
diameter, % in. plates, 40 lb. pressure. The boiler was 
rent into nine pi one of which was not found. The 
dotted angi _ h shows the outline of the boiler before 
explosion, fragments are arranged as nearly as 
sible in their original position. The ra gb was ~ a pared 
ee gape the largest furnace, from whence the rupture 

in every direction. This seam rip must have existed 
some time before explosion, and must have extended from 
rivet to rivet, until the boiler was so much weakened as to be 
unable to bear the usual pressure. 

No. 36. September Wth, 1 killed.—Plain cylinder. Few 
particulars obtained. The end over the fire burst o; and 
allowed the contents to escape. A thick accumulation of 
scale on the bottem had caused the plate to become over- 
heated My preventing proper contact of the water. 

No. 37, (See Fig.) October 2nd, 2 killed.—One of four. 
Two furnace upright, 21 ft. high, 7 ft. diameter, yyths in. 
plates, 68 lb. pressure. A large piece of plate was blown out 
of the side of the boiler, and the reaction of the issuing con- 
tents threw the boiler over on to its side. The plate was said 
to be overheated from shortness of water, but as the centre 
tubes were uninjured, the ruptured plate may have become 
overheated from the, intense heat impinging on one place, 
causing so rapid a generation of steam as to prevent proper 
contact of water. 

No. 38. October 12th, 1 killed, 1 % 

39 ft. long, 5 ft, diameter, Jin. 
plate about 1) ft. area blew out 
tents issued so violently as to do much damage, 


No.89. October 13th, 2killed, 1 injured.—One of twenty- 
four. One tube Cornish, worked two furnaces, 23 
long, 6 ft. Gin. diameter. Tube 3 ft. 9 in. i , tin. 


plates, 40 Ib. —- 

the middle. @ tube collapsed sideways. It was said that 
one side was overheated shortness of water; but it 
is more than the 
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pressure. c fire end, 2 ft. 


diameter aan In 


dotted lines to allow tube to 
burst beneath the firebars, and rent upwards. 
lapsed beyond bridge, and rent open at each side, but re- 
mained intact over the fire, The oval part of the tube was 
of so very, weak a shape that it burst open, and the collapse 
of the back part followed as a consequence. 

No. 43. (See Fig.) December 2nd, 1 injured —Small 

boiler, 4 ft. ¥ in. high, 2 ft. 3in. diameter, § in. 
4016 pri hag was —_ ee off. . 
losion aroée from the large size o manhole, which 

> ques Gag ba Gicign ant the lid had strained ae 


50 Tb. Tube 
2ft. 6 i 
end. 


caused several cracks, and at lasi forced itself ‘ 
boiler, and the rents spread in every direction, and caused the 
break up of the boiler. 

No. 44. (See Fig.) December 11th, 3 killed, 3 injured.— 
Marine upright, 14 ft. 3in. high, 6 ft. 6in. diameter, sin. 
lates. Internal firebox 8ft. Gin. high, 6ft. diameter 
areal 5ft. Sin. diameter at the top, jin. pate, San. 

pressure. Ip the sketch the shell is shown in dotted lines 
allow the internal firebox to be seen. The boiler was rent 


into man many of which were lost in # river; #0 
that # conclusion as to the cause of the explosion 
was ittipossible. The boiler was not very firmly stayed, and 


it is supposed that it was weakened by corrosion round the 
fire-doors. 

No. 45. December 29th, 1 injured—Marine, with three 
internal fireplaces joined at the back. The back of the 
junction tube gave way at & place ly corroded, and 
allowed the contents of the boiler to doen 4 4 

Note,—Two more illustrations may be given which are 
not suffigiently important to include in the above list. 

Dee r 24th, none injured. (See Fig. A.) One of two. 
Plain cylinder, 26 ft, 6im. long, 5 ft. Gin. diameter, { in. 
plates, 30 1b. pressure. The water was allowed to-get low, 
and the over-heated plates opened and allowed the steam to 
escape harmlessly. 

December 9th, none injured. (See Fig. B.)}—One of eight. 
Four furnace upright, 22 ft. high, 9 ft. diameter, 7s in. plates, 
45 lb. pressure. The water was allowed to get so low that 
the shell was overheated and rent, and the side tube slightly 
collapsed, and the injury was not discovered until the feed 
water had risen up to the rupture, when it ran into the 
furnaces without causing any violent explosion, although 
cold water had been put into a red-hot boiler. 





THE GOVERNMENT AND INVENTORS. 

We have received, from the War Office, the follow- 
ing memorandum which will interest many of our 
readers : 





MEMORANDUM. 

In consequnce of the numerous claims for compensation 
for loss of time and for expenses incurred by private in- 
dividuals in working out inventions of various kinds, as well 
as for rewards in consequence of such inventions, the 
Secretary of State considers it necessary to make known the 
following regulations 

1. Persons who desire to submit any invention for con- 
sideration should do so by letter addressed to the Under 
Secretary of State. The letter should describe the invention, 
and state whether the person who offers it for consideration 
desires to make any claim to remuneration in connexion with 
it. In the absence of such a statement it will be assumed 
that no such remuneration is ex . 

2. Ex incurred before the submission of an inven- 
tion will mot be considered to give a claim for repayment. 
No liability on behalf of the ic will be recognised on ac- 
count of loss of time, or expenses incurred in connexion with 
an invention after such submission, unless authority for such 
expenses has been previously given by letter signed by one 
of the Under Secretaries of State; and the liability will be 
strictly confined to the limits of expenditure authorised in 
such letter. 

3. All claims for reward will be examined by a council to 
be held at the War Office, and if any reward be recommended 
by the council and approved by the Secretary of State, the 
sum will, with the concurrence of the Treasury, be included 
in the estimates, with the report of the council; but 
it will not be re as due or be paid to the claimant until 
after the vote is passed by the House of Commons. 

4. No claim for saved wit be held to be established unless 
the invention has been adopted into the service, or substan- 
tial benefit to the public has resulted from it. 


NorrupRoox. 
War Office, February 23, 1869. 








Tae Martnost Parrrive Press.—In the description of 
the Marinoni i press, w. in our 
columns last week, it should have been stated that from 
each machine erected at the Echo office 9000 sheets, not 
f° , were worked off in 65 minutes on the 16th of 
‘ebruary. As duplicate copies of the Echo are printed on 
each sheet of paper, it follows that the whole edition from 
both machines in the time mentioned was 36,000; but the 
comparison of the capabilities of the Marinoni six-feeder 
and the Hoe ten-feeder presses must, ofcourse, be made 
with reference to the size of the paper and not 
to the number of pieces into which thé sheet is cut after i 
printed upon. "; ea 


THE CHIEF CONSTRUCTOR OF THE NAVY 
ON THE STRENGTH OF SHIPS. 
Tue seventh lecture of this course was delivered by Mr. 


Reed at the Royal School. of Naval Architecture 
day, the 18th The examination ‘of the longitudinal 
various classes of iron ships, commenced in the 


LS 3 
i 
' 
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to show how the problem of construction has been solved, 


and what improvements have been infréduced since the 


earlier ships were built. On this Swe need hardly 
say, Mr. Reed cau speak with special y, since he has 
Hheen so long and so intimatel fith the, design 
afd construction of our fleet. 

“In the review which followed, of the’ pre made for 


ogi strength, it was ‘stated that there are two 
great subdivisions in the system of framing adopted in our 
ironclads, the first being illustrated by the Warrior, and 
the second by the Bellerophon. The earlier vessels re- 
semble ships built on Mr. Scott Russell’s system, as far as 
the resistance to longitudinal be of the lower part is 
concerned; while the later ships, with their mE re 
tudinals and double bottoms, resemble the Great in 
this respect. All the ironclads & 
decks, and are consequently very 
while most of them have iron 


from shot and shell. The w 
greatly tothe strength of th 
a means of 
ship. game may be said respecting the skin plating 
and girders behind armour. 

In speaking of the latter, Mr. Reed called attention to 
the fact that in armoured war ships the stractural arrange- 
ments, and the disposition of the material, are very largely 
influenced by the special requirements connected with the 


serving as 


other matters. As another illustration of this point he re- 
ferred to the lower longitudinal frames of recent ironclads. 
These frames are much deeper than they need be, in order 
to give stfficient strength to the bottom, but are made 
their present depth in order to raise the great weights of 


engines, boilers, &c., 80 as pease the ship's rolling, end 
to give good space in bottom. The deck 
plating on the main deck. was as another ini of 
the subordination of structural arrangements to re- 


quirements. 

These criticisms on the strength of ironclads were con- 
cluded by some remarks on the assistance given to the hull 
proper by the protecting armour. It is very generally 
assumed that the armour should be simply as one 
of the loads carried by the hull; but, as Mr. Reed showed, 
the armour gives some assistance against hogging strains, 
and against saguing strains, is much more efficient, "The 
latter fact, as was pointed out, has an 
the strength of ironclad ships with central batteries and 


sagging strains in some positions which they cccupy when 
at sea. 

Passing on from the system of framing adopted in the 
ironclads, Mr. Reed briefly noticed Mr. Taylerson’s diagona! 
system of framing, stating the advantages in point of 
strength which are claimed for it by the patentee, and 
pointing out the practical disadvantages attending it. On 
the whole, Mr. Reed was of opinion that the ordinary trans- 
verse system is preferable to the diagonal and that 
the longitudinal system introduced by. Me. Scott Russell, 
and that adopted in the ironclads, are both greatly superior 
to the diagonal system. These opinions were supported by 
arguments which we cannot do more than allude to here, 
but which have received the sanction of most eminent ship- 
builders. 

Next followed a brief sketch of some of the unusual 
modes of constructing iron ships which have been proposed 
and patented arranged whderetwo heads: 1, plans for 

ing s@itional longitudinal strength to the skin ; 2, plans 


internal arrangements. We can only state with regard to 
this part of the lecture that it included refefences to plang 
proposed by Mr, Fairbairn, Mr. McGregor Laird, Mr. Scott, 
Mr. Jordan, aud other well-known gentlemen; and that it 
concladed with # deseription of the ingetioliely arranged 
shallow draught'tug steamers for the Godavery river, de- 
signed a year or two ago by Mr. J. x & 
Having thus passed in review the v classes of. iron 
ships, and considefed their comparative merits, the lecturer 
proceeded to examine into the provisions for longitedinal 
strength made in composite and sheathed ships; taking 
first the ordinary type of composite ship with iron sheer 
and bilge strakes, diagonal tie-plates on frames, and one 
thickness of outside plating. As an iMiustration. of this 
type he took the case of a 2000 ton ship, and gavé.detailed 
caculations of her strength, similar in character @ 


ly given for wood and iron ships. The salt» « 
Be alcclocions showed that the ship in ques 








iainple streogth to resist the greatest statical strains 


she would be likely to encounter when afloat ; but that she"? 









increasing the defensive power and safety of a |" 


efficiency of the target presented by the ship's side, and by P 


i cant t ing on | 8? 


armour belts; since these vessels have to resist very severe | . 


giving strength to the structure by means of novel |? 


corresponding parts 
first, 


made by ‘teans: 


composite 
he did so that as these ships : 
company with our first iron ship 
built entirely of wood, it is proper 
rivals of wood rather than of iron 
strength. Acting on 
main features of a well-built com 


that 


timbers of a wooden ship; 





an iment 
dock at Saree 
for nearly half her length wi 
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LITERATURE. 


indies 
* Underground Life; or Mines and Miners. 
Tranalated, « wd to the ’ 
Mining, and odited bg MLW, Brow, 
Chapman and 193, Piccadilly, 1869. : 
Messes. Hacu anp Co, of Paris, are ing the 
Jead of all in the world in the production of 
edilions da e. The superb volumemof Dante, 
Lo Fontaineyand ‘Pennyson, illustrated 4g4G. Doré, 
have beem published by them, and « series of edaca- 
tional = has already issued from their press which 
cannot 


r.ces 

nant French literature of this 
class than for similar English books, and this is well 
attested by the that the translation of La Vie 
Souterraige +a. s0d' at a higher price than is the 
original work, AOf their educational series, [¢ Monde 
dela Mer, Le Ciet; Les Phénomenes de la Physique, and 
L Univers mep be metitioned as compation volumes | 
to La Fie Souterraine,short|y to appeat in an English 

edition. | 

Mr. Bristowe, im the capacity of translator and | 
editor, has ably-wendtired La Vie Souterraine in an | 
English edition, and Messrs. Chapman and Hall have | 
produced the stimptuous volume in as good a style | 
as did the ori nat French publishers. To Messrs. 
Hachette and belong, however, the credit of the 
book, which has sovguecessfully addressed itself to 
French readers that the first edition—a large one— 
was disposed of within a few months after its an-| 
nouacement. 

M. Simonin has addressed himself ably to the com- 
prehensive subject of subterranean industries, and has 
dwelt in detail upon underground labour and labourers | 
of every kind; he has with true artistic power grouped | 
his incidents of the dark cheerless life, and, without aim- 
ing to be a teaeher of mining engineers, he has collected | 
a vast accumulation of facts concerning the history, | 
formation, working, and produce of coal and metallic | 
mines; he has seized upon the striking incidents of the | 
miner's life, and has graphically dwelt upon his daily | 
attendant perils, illustrated by the too many fatal | 
catastrophes which were ready to his hand. With a 
true national sentiment which pervades the book from 
cover to cover, and which has been well preserved in 
the translation, M. Simhgnin works up the details of 
each tragedy which he selects to point his narrative, | 
and then holds ap for admiration the heroism and in- | 
difference to danger which animates the miner, and 
which never deserts him. Bat it is not only in the 
description of sueh narratives that the author excels; 
in a style peculiarly happy, he has applied himself to 
write upon the greatest of the world’s industries, and 
whether in its hi , its practice, or its results, he 


By L. Simoni. 
of British 
London: | 





is equally successful im conveying to the reader a clear, | M 


and when he wills it, a vivid impression of that which 
he would say. The illustrated portion of Underground 
Life is no \ess-excelient, the woodcuts are eminently 
artistic, and the ehromo-lithographs of minerals most 
delicately executed. 

The first part of the work is devoted to Coal, the 
second to Metals, the third to Gems. In each divi- 
sion the formation of the minerals, the old and modern 
practice yo in obtaining them; and the part they 
play in the serviee of man, is considered at length. 

Commencing with the history of the coal formation, 
the reader is taken back to that remote geological 
period, when the coal measures were gradually aceu- 
inulated, and stored away for the use of future ages. 
Vast tracts were covered from the poles to the equator 
with a tauk vegetation, feebly imitated now in the 
tropical growths of Africa and South America. The 
air laden with carbonic acid gas, and unfit for the res- 
piration of the lowest.animal isation of to-day, 
was absorbed by the plants which sprang to life, 
flourished and decayed with wonderful rapidity, in the 
humid at that retained the solar heat, until 
the earth’s surface beeame a vast 
duce the presdamite Flora, called into for the 
purpose Canaan achinic acid gas for oxygen, 
gradually to patify the air, and at the kame time to 
form the coal strata. In tha€ancient time, When the 
young World was labouring with constant internal 
throes, which agi its surface, the accumulation of 
decayed vegetation was not long allowed to remain un- 
disturbed. The wate of the vast rivers, and of the 
broad-spreading lagooms, which were half choked by 
the luxuriant growth, from time to time submerged 
the tracts of sweltering plunts, and settling over them, 
deposited the matter beld in suspension by their heavy 
waters. And the subsidence of the waters was 
followed by another development of vegetable life, 


paper lp 


ng bed, to pro-| Pee 


again to be submerged, and covered with the mud and 
sand, converted now to shale and sandstone; and 
so on, through the ages were the coal measures of the 
world built up. 

The mineral fuel found at the present day, for the 
most in the carboniferous series, is also to be met 
with in rocks of the secondary and even tertiary age, 
and it is divided into the two main classes of non- 
bituminous and bituminous coal. From anthracite the 
transition is into graphite, from cannel coal, the 
passage is to brown coal, fossil wood, peat, and turf, 
so that the series may be 


as 
coal, i it 


coal bésins are 
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For the rest, a Geeuiies of Stafford, yw, Lanca- 
shire, and Yorkshire are rich in coal; to the morth, 
the coal vein extends from Edinburgh to Glasgow. In 
Ireland denudation has robbed the extensive carboni- 
ferous formation of its 
of the whole amount mined in the United K 

a total of 101,630,544 tons—was obtained in 

In France, the coal measures are scattered over the 
country. The development of the basin of St. Etienne, 
in the department of the Loire, with an area of 50,000 
acres, has called into existence important industrial 
cities. The coal and iron mines of Creasot give em- 
ployment to 10,000 workmen, and Epinac Blanzy 
are amongst the leading French collieries. 

The Belgian coal basin extends for a distance of 
forty leagues, with an average width of three, and 
having an area of 300,000 acres. The mines are re- 
markable for the great number of seams, and the 
irregular surface they present, which renders it possible 
to work them to the best advantage. 

Prussia is rich in coal; at Saarbriick, on the left 
bank of the Rhine, some of the thickest seams in 
Eu are found; near Aix-la-Chapelle, in Silesia, 
and Westphalia are extensive coalfields, the latter 
having an estimated capacity of 400,000,000,000 tons, 
which lies for the most within 150 fathoms of the 
surface, and 17 seams varying from 2 ft. 
6 in. to 4 ft. 6 in. in thickness. 

The large coal formation of Russia has not yet 
been worked. It is found onthe western slope of the 
Ural mountains spread over the re 

The basins of the Asturias, of Old Castille, and of 
Leon, form the principal ecarboniferous wealth of 
Spain. Italy is poor in coal, and the rest of the south 
of Europe is still less supplied. 

Afriea, Natal, the Cape of Good Hope, and Mo- 
sambique, have promising strata, and the coal beds of 

adagasear pass beneath the sea, uniting with those 
of the mainland. India, Rangoon, China, and Labuan 
possess large fields. 

In North America, coal fields extend almost to the 
Pole in Greenland, and beneath the ice ; the Pacific 
coast is rich in carboniferous deposits in California and 
Oregon ; on the east, productive strata exist in Nova 
Scotia and the Gulf of Bt. Lawrence. In the United 
States are the la @oal fields of the world, extend- 
ing from both sides of the Alleghanies, and on the 
western side as far as the Missouri and Arkansas, re- 
appearing at the base of the Rocky Mountains. Penn- 
% vania, Virginia, Tennessee, Indiana, and Michigan 

1 undeveloped or only partially developed 
fields of vast extent. 

The following Table shows the estimated area of 
the most produetive coal-fields : 

Area in square Kelative coal bear- 
miles of coal! ing — of 
the whole area. 


measures. 
80 per cent. 
5.26 


” 








180,000) 
9,000) 


1900 3.2 


12.8 = 


one |4800 








___ Square miles 


It thus appears that the area of the coal fields of 
North America are four times as great as those of all 
the other countries of the globe. Of the 180,000 
square miles, one fourth part or 45,000 square miles 
lie within the limits of the British North American 
possessions. 

It is not possible to arrive at an exact proportion 





and in 1866, only 123,750 





between the areas occupied by the various coal fields, 
and their productive capacities, some of them being 
almost destitute of coal, over the surface in 
thin strata, while, on the other hand, a uanti 
may be concentrated in a comparatively small extent 
where the seams are thick and numerous. 

Neither does the surface of the present coal basins 
indicate the extent of the original deposits, and the 
carboniferous rocks spread over large areas are now 
denuded of the mineral fuel. Forming the base of the 
carboniferous strata are breccias, conglomerates, grits, 

sandstone of the old red sandstone period. Such 
its form a valuable help to the miner in search of 
¢éal, which often crops out on the surface at the cir- 
rence of the basin. In such cases preliminar' 
examination is conducted by cutting trenches, gal- 
leries, and shallow pits. But when the coal is con- 
cealed from view, chance and geological reasoning 
ides the miner. Not a few large basins have been 
fone to light by well borings, as in the case of the 
mine near Carvin-Epinay in the Pas-de-Calais, where 
the: coal measures were discovered in searching for 
artesian springs. A hundred thousand acres of mineral 
fael were thus found, and the produce of the mines 
has been steadily developed since their early working 
till now. In 1366 there were 1,600,000 tons exca- 
vated. 
Of 


the deep borings made in search of coal may be 
goted, one at Middlesborough, which was carried to a 
depth of 1312ft., the diameter of the hole varying 
from 92 in. to1$in. In the Moselle borings 400,000/. 
‘were expended for boring in search of coal, and some 
of these exceeded 164] ft. in depth. 

The coal measures at Creusot yield about 200,000 
tons of coal a year, only half the quantity consumed 
at the ironworks, and the re-appearance of the coal 
measures, 3} miles from Creusot, encouraged M. 
Schneider, the manager of the works, to commence 
borings to ascertain the depth and thickness of the 
strata. The preliminary works were commenced in 
1853, and, having been conducted for four years, were 

in 1857, when the boring had been sunk 
$019 ft. Gin. The diameter of the hole at the ground 
level was ]} in., and at the extreme depth was reduced 
to fin. At this distance the coal measures had not 
been reached, and the accidental fracture of the boring 
tool at the bottom of the hole stopped operations, as 
all efforts failed to extract the cutter which had be- 
come finaily jammed. 

After the extent, value, and directions of the coal 
basin are approximately ascertained by borings, or shal- 
low galleries cut in the outcropping strata, the more 
extensive and permanent works are commenced. The 
shafts are sunk and levels struck off in the direc- 
tion of the seams. Where rocks present themselves 
as an obstacle between the miner and the hidden 
mineral, the process of pit sinking is a slow and weari- 
some one, but the wells require no timbering to sustain 
them, as is the case when the shafts are sunk through 
soft ground or sbaly rock, when it is necessary to 
sustain the side with walls or tubbing, and in such 
places where water saturated sand strata are encoun- 
tered, cast-iron cylinders line the shaft and keep it dry. 

The shafts ‘are sometimes of so larze a diameter that 
they can be divided into compartments, each of which 
represents a separate shaft ; one of these serves for the 
passage of the cage in which the coal is raised, another 
for fixing the pumps, by which the pit is drained, and 
sometimes a third one is set apart for the ascent and 
descent of the miners. One of the shafts serves always 
as an air-way. The system of sinking single shafts is 
now becoming obsolete, and most large collieries are 
now provided with two or more sunk down to the 
moorings. 

Similar difficulties are met with in driving the levels 
that are encountered in sinking the shafts, and these 
are indeed often greater and more threatening; they 
cannot always be made with arched headways, and the 
uneven pressure of the overlying strata produces creeps 
or crushes in the workings. ‘I'he permanent levels are, 
however, as a rule, mage good with masonry. The 
temporary headings are supported by timbering, and 
not oue of the smallest daily perils of the miner lies in 
the ‘oe 4 of these timbers and the falling in of the 
level. The dimensions adopted for the main passages 
in a colliery scarcely ever exceed 6 ft. in height and 
10 ft. in width, which dimensions are employed for 
such subterranean high roads as are utilised for the 
tramroads and heavy traffic thoroughfares. The 
drainage ways are also made comprehensive, and in 
some cases are converted into canals for the transit of 
the coal. Thus in the old worked mines of Rocher 
Bleu, in the Bouches-du-Rhéne, there is such a canal 
12 miles long, fed by cross drains for the whole of its 
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After the shafts have been sunk, the levels driven, 
and the surface machinery erected, the mine is ready 
for erg 1 cost deagn tet can be 
estimated. The preliminary lor borings var 
from 6/. to 8/. per yard, while the large shoe maz 
cost from 40/. to 80/. a yard, and are sunk to a de 
of 1500 ft. or 2000 ft. The miles of levels cannot 
cost less than 20/. a yard, and this amount is of course 
completely sunk, and if the workings do not prove profit- 
able, irretrievably lost. The machinery varies with the 
requirements of the pit. That erected in the Moselle 
aud Pas-de-Calais mines cost 80,000/. The total 
sum sunk in the coal mines of France is 12,000,000/. 

Glancing at the rude process of winning the coal, as 
practised in Turkey and China, and the barbarous 
methods in which England and France indulged until 
within the last few years, the author turns his atten- 
tion to the most improved methods of working mifles, 
to the science of underground surveying, of the manner 
in which the lower levels are driven, into the coal 
seam in the thinner strata where the mine is divided 
up like a chess board, and in the thicker, where the 
coal is hewn away in slices, or where the seam is thin 
and has a high inclination, the fuel is worked out in 
steps. With the duties of a miner, those of gathering 
the coal, of conveying it to the pit’s mouth, of blast- 
ing, and of the dangers from fire damp, choke damp, 
flooding, falling in of levels, and of all the other perils, 
and of the appliances which science has devised to 
avoid or mitigate them, M. Simonin fills one half his 
volume, leaving the remaining space for the considera- 
tion of metalliferous mines and gems. 


—_—_ 
The History aad Progress of the Electrie Telegraph, §. 
By Ropert Santng, “ft of London: Virtue and Co. 


Our language is certainly becoming rich in the tech- 
nical literature of telegraphy. For years it remained 
almost a barren waste, Mr. Culley first broke, the 
spell, and the success of his work is shown by its 
having rapidly reached a third edition, Mr. Sabine 
succeeded, and latterly Mr, E. Bright and Mr. Latimer 
Clark have enriched the science with very valuable 
additions. The work before us is a second edition of 
the first portion of the larger work by Mr. Sabine that 
was published in 1867, and was reviewed by us 
in our number of February 15th of that year. Its 
rice and size are both reduced. It forms part of 
Veale’s admirable rudimentary series. Much has 
been added, some parts rewritten, and a deal ex- 
punged. Altogether it is a considerable improvement 
upon the original, and it is a book which should be in 
the hands of every telegraphist, for it supplies a gap 
unfilled by Culley or Clark. 

Of course we cannot agree with everything said by 
our author. Thus in his preface he says, “As far as 
the history goes, the author has done his best, with 
the scanty materials and limited space at his comman 
to give a short and truthfal ‘sketch of tle origin, rise, 
and progress of an art grown to an importance sufficient 
im itself to immortalise its century. Where individual 
claims to a part of this immortality prominently 
oecurred they have been dealt with according to the 
author’s lights. But the arrogance of any individual 
claim to the title of ‘ the inventor of the electric tele- 
graph’ has not been recognised for the reasons stated 
[which reason, scanty materials or limited space?]; 
and if a further reason be required, it may be given 
by the fact that those men who deserve the most 
credit happen to be those who advance the least claim 
to it.” 


The individual whom he principally singles out for * 


this immortality is Steinheil, 

At page 38 our author says, “Gauss and Weber's 
line, as has been said, was erected between 
Physical Cabinet and the observatories of Gotti 
for other than telegraph purposes \t was for this 
reason that Gauss, unable to afford the time necessary 
to 
with modifications, of leading to brilliant results, re- 
quested Professor Steinhell” 6f Muasich, to simpli 
the apparatus and endow it with a practical applica- 
tion. The perfection to which this ingenious im- 
ventor brought Gauss and Weber’s telegraph has 
rendered it as much or more his than theirs. He 
studied thoroughly the subject of magneto-electricity, 
and made experiments, discoveries, and suggestions 
which have earned for him the name of the founder 
of electro-magnetic telegraphy.” ‘This apparatus was 
fixed “for other than telegraph p s” in 1837, 
between the Royal Academy of Munich and the 
Observatory at Bazenbausen, between Professor Stein- 
heal’s residence and the Observatory in the Lerchen- 
strasse, and between the Academy and the Physical 
Cabinet. It was used solely for purposes connected with 
the locality, and has no pretension to be a practical com- 


rfecting the system, which he believed capable, | 7, 


1838, and no one would attempt to rob him of this 
justly earned honour, but to him, the lieutenant 
of Gauss and Weber, in the front rank as the one 
deserves more eredit than any other, for the introduc- 
tion of the telegraph is a point that we cannot con- 
cede. In pages 43 to 49 our author very fairly and 
clearly explains the labours of Cooke and Wheatstone 
to effect the same object. He says they were “ the 
first to establish a telegraph for practical purposes,” 
and yet he would place Steinheil before Cooke or 
Wheatstone ! 

He has also given great prominence to Morse’s ideal 
discovery in 1832, while journeying across the At- 
lantic, and the unseemly contest between him and 
Dr. Jackson. He says, “ And, although we are com- 
= to pronounce dishonest those attempts which 

ackson made to claim the later and proper invention 
of Morse—that of the electro-magnetic recorder—and 
strong as is our confidence in the spotless integrity of 
our friend, we cannot entirely ignore Jackson, little as 
he has done (what has he done?) nor-deay him an 
inferior place amongst those men whose names are 
associated with the sears and progress of the electric 
a in Aimerica,”’ 

e do not wish to diminish one iota the credit due 
to Morse for the invention of 
fect, and most universal 
we protest against his being ed p 
We do not object to his immortality. Ef idea 
versatioys are to rank as inventions thenghould 
be called the inventor of the oy ong ain 

Morse acknowledges having € 
ception of a ph in 1832; Whe 
studying the subject years before 
Wheat stone’s telegraph was patented 
of 1837, and Morse’s in the 
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year. The first line of tel ody by them 
im 1838, and the first line constructed, "United 
States was put in operation inthe a of June, 
1844. Cooke and tone’s first’ hatéhmen 

telegraph was a beautiful and age instrument ; 
Morse’s first relays weighed 158 Ib., and required two 


men tovearry them. 

We contend that the author’s 
immortality have not been’ i 
say Cooke and Wheatstone first, } 
Steniheil a bad third, and the rest e. 

We are glad to see that our author has given 
prominence to Rom i’s distovery of the con- 
nexion between electricity and magnetism. He has 
also inserted descriptions of the main novelties of 
the Paris Exhibition of 1867, and which were so ably 
described by him in his official capacity, printed in the 
Illustrated London News} and the. description of type- 
printing machinery, which formed the notable featu 
of that Exhibition, is well worth careful perusal. The 
work is profusely and excellently illustrated, and alto- 
gether it is creditable tg author, printer, and publisher. 










THE PORT OF BRINDISL 
Next to the Mont Cenis tunnel, now in a fair way to- 
wards completion, there is perhaps no -work which 
so mach interest to the advocates for the Italian route for the 
Indian Mail as the improvements that are now being made 
at the Port of Brindisi, and the importance which 
nearest port to Alexandria (#1 English 


acres) in extent. No seem ak 
former governments to avail ives of the capabilities of 
the locality, and the port until within the last few years was 
only frequented by fishing boate and small coasting vessels. 
Tn January, 1564, an outlay of six millions of francs 
(240,000/.) was voted by the Italian Parliament for the im- 
provement of this harbour, so as to make it available for 
large vessels, and especially for the mail service to 
‘These works, which were com: on the 30th of 
September, 1864, consist in uniting the Isola del Forte 
with the mainland spanning the Bocca di Puglie (the name 
of the channel separating the island from the shore) by a 
strong breakwater 380 miles in length, composed of 
masses of stone and rock thrown into the sea. the 
end of the island another breakwater is being run out 
length of 260 metres into the sea, ye ee | protect 
the entrance to the inner harbour. on the south 
side of the harbour entrance will be 
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wash of the sea by a strong sea wall 
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The Adriatic Corapany’s steam vessels leave Brindisi once 
a week for Alexandria. The contract ti 
Italian Government is eighty-two hours, but the average 
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FPALRLIB’S STEAM CARRIAGE. 

We publish this week a two-page engraving of a combined 
locomotive engine and e, which been specially de- 
Robert F. Fairlie for working passenger 
light railways, and which forms 
one of the adaptations of the “ Fairlie system.” The “4 
is, im many respects, similar to the one patented by Mr. 
James Sameels, who has devoted much attention to the 
question of economical steam locomotion; but in the ar- 
rangement of the carriage body, the method of discharging 
the waste steam and other matters, there are important 
differences between Mr. Fairlie's and Mr. Samuels’s plans 
which serve to clearly distinguish them. We under- 
stand, however, that Mr. Fairlie and Mr. Samuels are 
now working together at the steam carriage question. 
Mr. Fairlie’s steam carriage, which we now illustrate, 
consists of two four-wheeled bogies or trucks, which 
respectively support the front and rear ends of a carrier 
frame, on which the main body of the carriage is constructed. 
In the construction of the hind truck, there are no peculiar 
features ; but the leading bogie, which has coupled wheels 
4 ft. in diameter, is fitted with steam cylinders, and car- 
ries on its platform an upright steam boiler, the platform 
also affording ample accommodation for the driver and 
plenty of fuel space. The cylinders are inside, and are 8 in. 
in diameter, with 12 in. stroke, and the arrangements of the 
— gear generally are such that the driver can oil all 
t ing parts without leaving the tootplate. 

The boibe which is of the ” Field” class, stands on the 
platform of the truck midway between the two axles; and 
it is firmly bolted down in its place, the shell being continued 
down for about 16 in. the firegrate, so as to form 
an ashpit. This lower part of the boiler is stiffened by an 
extra thickness of plate, and it is, as it were, embraced by the 
arms at the leading end of the carrier frame, which supports 
the carriage body. i 
it will be seen that, at the leading end, the carrier trame is 
provided with a strap which com 'y encircles the base of 
the boiler, this strap being fitted with brass rubbing pieces 
on the inner de, sv that the base of the boi teally 
forms a large bogie pin—can revolve freely within it to the 
extent of a quarter of a circle. 

By the arrangement we have described, not only is a 
thoroughly good connexion obtained between the leading 
bogie and the carrier frame, but the weight due to the 
carriage is transmitted fairly tothe centre of the truck, and is 
divided equally between the two pairs of wheels of thelatter. 
The base of the boiler, also, being of comparatively large 
diameter, the fact of its being embraced by the leading end 
of the carrier frame ensures lateral stability of the latter. 
At the hind end the carrier frame rests on the centre of the 
trailing bogie, this latter being arranged so that it can swivel 
freely, and being an with four ordinary carrying 
wheels 2 ft. 6 in. in diameter. 

The carrier frame, besides keeping the two bogies at their 
proper distance apart, has to the carriage body (from 
whieh receives pad to receive all shocks from collision 
or sudden starts, to carry the su of water 
for feeding the boiler. It ie made of Be tctnal 
frames, with cross frames and diagonals, the longitudinal 
frames being strengthened by truss rods, as shown, and the 
inside frames being connected for 4 portion of their jength 
by = at the top and bottom, so as to form a long shallow 

tank about 4ft. wide by 12in. deep. Under this arrrange- 
ment the tank serves to materially stiffen the carrier frame, 
and at the same time the weight of the water is distributed 
over a considerable length of the latter. 

lo the engine we illustrate, which has been designed for 
running on « railway baid along an ordinary road. the 

exhaust steam is led into the tank and made to traverse the 
whole length of the latter before being conducted to the 
chimney. In passing over the surface of the water a portion 
of the steam is, of course, condensed, whilst the remainder is 
discharged into the chimney without any objectionable noise. 
The chimney, it will be noticed, passes over the whole length 
of the carriage to the rear end; and we may here remark, by 
the way, that from experiments during the construction of 
some locomotives on the Northern Railway of France, having 
chimneys somewhat similarly arranged, it was proved that 
the action of the steam jet was fully as effective in chimneys 
so placed, as in those in the ordinary vertical position. Mr. 
Fairlie, however, places the chimneys of his steam carriages 
vertical, as usual, in all cases except when they are intended 
for working on a line laid along an ordinary road. 

On the carrier platform is placed a carriage body, this latter 
being perfectly distinct from the carrier frame itself, and being 
merely & Co¥ for the gers, so that it can at 
any tune be readily removed foe repairs, and another bolted 
on in its stead. , however, of removing the carriage 
pee bop ao 7 bee ow r frame, the latter ma _ de. 
tac leading bogie by simply taking out t ts 
of the strap which embraces she heat oe the boiler, and the 
leading bogie—which may, in fact, be termed the engine— 
can then be attached to another carrier frame. When the 
leading bogie is detached the front end of the carrier frame 
is supported on a pair of wheels shown raised in the side 
elevation, and which, by means of screws and a hand wheel 
with suitable gearing, can be lowered down so as to bear on 
the rails when desired. The ready means which are afforded 
for the detachment or separation of the various parts of Mr. 
Fairlie’s steam carriage forms an important feature in his 
system, and one which will very greatly faciliiate the execution 
of repars. Thus, on a line where these carriages are employed, 
it will never be necessary to stop the running of an entire 
carnage to execute the repairs of one part, the replacement of 
a damaged engine, or carrier ec, by a duplicate kept in re- 
serve being the work of less than hal: an hour. 

The construction of the carriage body is varied by Mr. 
Fairlie according to the nature of the traffic which his 





steam is des to work. In the case of the 
example we illustrate the body has been, as we have said, 
designed for the traffic on a light railway constructed on a 


ing to the plan, in our engraving, grad 


the carriage being intended to stop to pick u 

like an ordinary omnibus. 

parts, for first and second-class passengers respectively, the earriage, 

entrance to the former being in the rear of the vehicle, and | or trucks leaded with goods. oe py Mr. Pairlie’s plans 

that to the latter near the middle of the length of the carriage. | are exceedingly well i 
hat 


t moment—when light railways are the subject of 
much attention—they will sepatied with great intorest. 


The boly is di into two | mitted 5 
power would thus be afforded for drawing another 


assengers Rou oe cylinders with steam at tho full pressure ad- 
» say, three-fourths 


the stroke, and ampie tractive 


we feel sure that at the 





In both cases the steps are so a@ t passengers can 
readily mount into the vehicle from the road level. The 
first-class compartment is designed to hold 30, and the 
second class 50 passengers, and the seats in each are set out | 
so as to leave a longitudinal gangway, whilst a sliding door | 
in the partition between the first-class compartments and | 
the transverse passage at the centre of the carriage, enables 
the guard to traverse the whole vehicle and collect fares, &. 
When the steam carriage is intended for running on a line 
rovided with regular stations, Mr. Fairlie constructs the 
Cody with compartments and side doors in the ordinary way. 
Thus arranged the carriage is well adapted for working pas- 
senger trafic on branch lines or for metropolitan traffic. 
In the construction of the vehicle, steel is used instead of 
iron, in all parts where its employment is Se ea rapa and 
care has been taken by properly proportioning the various 
details, to avoid all unnecessary weight. The calculated 
weight of the whole vehicle, without passengers, but with 
fuel and water for a 40 mile run, is under 14 tons; whilst 
with 80 passengers the weight would only be 20 tons, of 
which rather more than half would rest on the wheels of the 
steam bogie. It will thus be seen that the ratio of unpaying 
to paying load is, when the carriage is fully , only | 
about 74 to 1, while, as about 55 per cent. of the total hip. id 
fo mount gradicaleof| ta 16 ivlsient eyinder pow 
to mount ients in suffici i was 
rovided. In the case of the steam J, we odened 
wever, the cylinders have not been made large enough for | 
work of this kind, it having been designed for running on | 
lines with inclines not steeper, say, than 1 in 36, or 1 in 40, | 
ients which it would mount with ease, as the following | 
calculations will show. | 
On an incline of 1 in 35, the resistance due to gravit 
would be 64 Ib. per ton; and if we take the frictional as 
other resistances, exclusive of pony , Ib. per ton—an 


ample allowance—we shall have resistances as 
follows : 
Ib. 
Gravity, 20 tons at 64 Ib. per ton = 1280 
Friction, &. ,, 20 a = 400 
Total 1630 


Again, as about 55 per cent. of the total weight rests on 
the wheels of the leading bogie we should have 
2240x 20x: 24.640 tb. 
luv 
available for adhesion, an amount which on an incline of 
1 in 35 would be reduced to 24,640—" = = 24,640 — 704— 


23,936 Ib.; and dividing 1680 Ib., the total resistance, by 


this number we get te as the coefficient of ad- 





23,986 14.8 
hesion required. In other words, so long as the adhesion ex- 
coeded, say, ,',th of the weight on the driving wheels the 


carriage Would ascend an incline of 1 in 36. 

On the other band it will be found also, that the cylinder 
power is sufficient for taking the carriage up such an incline, | 
the boiler being worked at a pressure of, say, 140 lb. per square | 
inch. Thus with Sin. cylinders, 12 in. stroke, and 4 ft. wheels | 
the tractive force exerted for each pound of effective pressure 
on the pistons is 16 1b. To overcome the resistances amount- 
ing to 1680 1b., as already calculated, the mean effective 
cylinder pressure would have to be 106 Ib. per square inch, 
and there is no doubt that this pressure could be obtained 
with the boiler pressure already mentioned. 

On a level road, the total resistance of a steam car- | 
riage such as we are describing, running at a speed of 
40 miles per hour, should not exceed 201lb. per ton, or, 
taking the weight at 20 tows, 400 lb. in all. To overcome 
this resistance would require a mean effective pressure of 
25 Ib. per square ineh on the pistons, and the power exerted 
would be #0X5280X 40__ 49 6 horse power. On an incline 

60 x 33,000 
of 1 in 100 the total resistance would be about 42; Ib. per 
ton, or 850 1b. in all, ing to an effective ; 
on the pistons of 53.125 Ib. per square inch, and to the de- 
velopment of 95.8 or say 96 horse power at the same s 

On a line with moderate gradients, say up to | in 60, ¢ id | 
at speeds varying from 25 to 40 miles per hour, such a steam 
carriage as that we have described should be run with acon- | 
sumption of about 6 Ib. of coal per mile, with a corre- | 
spondingly small consumption of oil, tallow, &e. The ex- | 
pense for w also would be very small, as the engine | 
could be ily managed by one man, while the guard | 
would have charge of the brake, and would be able to collect | 
fares. Brake-blocks, we may mention, are to be applied to 
all the wheels, although, by an omission, they have not been | 
papa batey comp and the arrangement of brake-gear | 
is such that the ean be applied either by the guard or | 
driver independently. i 

Although the total wheel base of the carriage is 57 ft., yet the 
actual wheel base which has to be considered when estimat- 
ing the capability of the vehicle for traversing curves, is that | 
of each bogie, or 6ft. only. With this base the carriage can | 
be safely run round curves of two chains radius at moderate | 
speeds, while at a slow speed a curve of 36 ft. radius may be | 
traversed. Thus by placing circular curves of 35 or 40 ft. | 
radius at the terminal stations the carriages can be run 
round, and the expense of turntables avoided. 

We have hitherto spoken of Mr. Fairlie’s steam carriage 
as running by itself only; but it will be evident from what 
we have said that it possesses ample power to draw, under 
ordinary circumstances, another carriage behind it. In the 
case of a railway laid on a publie road, such speeds as 40 
miles per hour would, of course, never be attempted, a speed 








common road, and unprovided with regular stopping stations, 


| operation on the Great 
| for repairing old worn rails, which, according to the American 
| Railway Times has given favourable results as to economy. 


| thing seemed to operate well. 








REPAIRING OLD RAILS. 
During the last two years and a half there has been in 
festern Railway of Canada a process 


This process is the invention of Mr. Hugh Baines of Toronto, 
and consists of rolling the required patches on to the rails, 
instead of using the swage k and hammer. A small 
furnace is used, having doors on opposite sides so as to admit 
of passing the rails through, allowing the heating of 
any portion of the rail four feet in length. Into this furnace, 
the rail with the required patches attached, is put and 
brought to a welding heat; it is then conveyed to the rolls 
through which it passes, under a pressure of eight tons, as 
far as the welding heat extends, then the rolls are reversed, 
and the rail is returned t' hiy welded ; it is then 

through the finishing rolls, then removed to be straightened, 
cut to the required length, and punched ready for use. The 
patches are put on the ends or the middle of the rail with 


equal facility, and it is claimed that by this process the work 
is much better done than by the old method. Mr. George 


t ug is 

Acne tae ede er where the ends have 
ly bruised as to necessitate their being cut off pa, ge 
under the old hand system of repairing. A large number of 
the rails repaired two years ago are still im the track and in 
good condition; in fact my experience has been that in 
nearly case the mended portion outlasts the body of 
the rail. saving in cost is very great indeed, and i 
course, one of its chief recommendations.” 

Two other companies have adopted Mr. Baings’s process, 
the Memphis and Charleston and the Michigan Southern 
Railways. Mr. Charles Paine, Chief Engineer of the latter 
Company, recently gave the items of cost of erecting the 
necessary machinery for the work as follows: 


& 
r) 
4 


£ 
ee room and rail shop above foundation 1452 
Half cost of engine and boiler oes oe 616 


Half cost of steam hammer and fittings ... 116 

Rolls, furnaces, straightener, shafting car- 

Skids, rollers, drains, water pipes, &. 

Blower and wind pipe one eve ees 32 

Stone foundations... none ws 

Proportion of filling charged ose ses 208 

Coal sheds, &c. Bex say Preis 

Total ese eee . £4583 

“The following are the expenses per day of running the 


shop : 


£ 
Wages ‘ae 10.68 
Coal and coke “ oan ase 3.78 
Iron for patches... eve woe eee 6.2 
Wearandtear... ese aes _ 0.83 
Interest on investment at 10 per cent ... 1.46 





Total _ ee ee £21.85 
“Ten days of operation since January 1, 1869, give the 
following results: 1334 rails repaired (210 in the centre) ; 
average length of patches on each rail, 36 in; cost per rail 


304d. ; cost foot, 134d. ; these prices include loading and 
unl of rail. Something must be added for the cost 
of increased t tion of rails. Last year the repairs 


ransporta’ 
of rails at the shops where there was power blast av. 
— per rail and 29d. per foot, not including the loading 
ing of rails.” 


_ It would seem from these statements that the new method 
is a better one, not only in its greater economy of repairs, 
but from the better and more lasting character of the work, 
two very important particulars. 


German Locomotive Prices —Herr Borsig, of Berlin, 
has recently received an order from the Khenish Railway tor 
twelve locomotive engines and tenders for working passenger 
or oa trains. B meh ar — mor. tons 16 ewt. 

tenders ; the price and 
tender is £2625. —_— 

Tux New York Evevatep Rattwar.—Speaking of this 
railway the Scientific American says, “The new 
machinery has lately been put in operation and a 








| car run on the first half mile section, in Greenwich-street, 


between the Battery and Cortlandt-street, New York eity. 
The car is moved by means of a small wire rope, or cable, 
which as at present arranged seems to work easily. We 
understand that the company is perfectly satisfied with the 
machinery. We lately took a ride on the road, and every- 
| The cable is supported upon 
little trucks or dogs, which run upon small tracks in the 
centre of the main track. Connexion is made between the 
ear and cable by means of a rock shaft on the car, which 
comes in contact with the dogs. A series of springs on the 
bottom of the car prevent any sudden shock when the car is 
put into connexion with the cable. The ear may be con- 
nected or disconnected at will by simply moving the rock 
shaft. The car wheels are of wood, and the vehicle makes 
but little noise. The track is supported on pillars, rising 





of 12 or 16 miles per hour being more nearly the maximum ; 
and in such fasteawes the belies woudl ponesn eaaple poour 


from the sidewalk, 16 ft. high.” 
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FRIDAY, FEBRUARY 2, 1869. 
THE NEW PRUSSIAN IRONCLAD. 
Less than two months ago we had to record the 
results obtained on the oceasion of the deep draught 
trial of H.M.S. Hercules, and we-now have to con- 
gratulate Mr. Reed on the success of another of his 
ships, the Keenig Wilhelm, which was tried at the 
measured mile at the Maplin Sands last Monday week. 
The Konig Wilhelm, originally named the Fatikh, was 
built by the Thames [ronworks and Shipbuilding Com- 
pany, and, as many of our readets will remember, it 
was originally designed by Mr. Reed (with the sanction 
of the then Board of the Admiralty, obtained at the 
desire of the Sultan, by M. Musurus, the Turkish 
ambassador in this country) for the Turkish Govern- 
ment. Owing, however, to financial difficulties arising 
between the Turkish Government and the builders, 
the vessel was offered in 1867 to our own Admiralty, 
and alter some correspondence, which did not result 
in its purchase, it was bought by the representatives 
of the Prussian Government, and re-christened with 
———— name. 
he Kenig Wilhelm was very fully described by us 
about eighteen months ago (vide page 363 of our third 
volume); but we may nevertheless give some leading 
particulars of her here, and compare her with our own 
ercules. She is 372 ft. 4 in. long over all, and 
355 ft. 10 in. between perpendiculars, with 60 ft. 
beam ; being 30 ft. 10 in. longer and 1 ft. broader than 
the Hercules, while her tonnage is 593834 tons, being 
nearly 705 tons in excess of that of the last-named 
vessel. She is provided with an armoured battery 
commencing 42 ft. aft of the fore perpendicular and 
extending for a length of 232 ft. on the main deck, 
this battery being protected at the sides with 8 in. 
armour plates, and at the ends by plates 6 in. and 54 in. 
thick. Besides this main battery there is an after 
battery protected with 6 in. plates, and having a port 
se directly astern; and also armour plated 
ulkheads on the upper deck. At the water line the 
Keenig Wilhelm is protected by a belt of armour 
plating of which the lower edge is 6 ft.'8 in. below 
the water line amidships and. a- little less forward, 
whilst under the counter it rises considerably. The 
lower strake of this-belt .is-composed of plates 7 in. 
thick amidships and tapering to 5 in. thick at the ex- 
tremities, whité the remainder consists of plates 8 in. 
thick admidships tapering'to 5 in. fore and aft. From 
the particulars we lave just givén it will be seen that 





the Keaig Wilhelm is less heavily plated at the water! Konig Wilhelm. 


line than the Hercules, while over the upper part or 











10 ft. above the water line admidships, while those of 
the Hereules are 1) &:; sahthan ed be no doubt 
that the additional free board possessed by the latter 
vessel would prove of great advantage to her 
event of an action in rough water. 

The Kanig of 


> 


Wilhelm is fitted with a set of three 
eylinder engines, by Messrs. Mandslay, Sons, and 
Field, and we think that the performance of these 
engines during the recent trial must have given un- 
qualified satisfaction to their makers and to all con- 
cerned. The cylinders are 95in. in diameter, with 
4ft. Gin. stroke, aud during the trial they were run at 
a mean speed of 64 revolutions, and a maximum speed 
of 65.333 revolutions per minute, nding to 
piston speeds of 576 ft. and 588.117 ft. per minute 
respectively. The engines are fitted with surface con- 
deusers, exposing 17,250 square feet of surface; and 
steam is — by eight boilers, having 22,600 
square fect of heating surface, and a fi te area of 
890 square feet. oe rated at but 1150 nominal 
horse power, the engines developed during the trial a 
mean indieated power of 8345 horses, whilst during 
the running of the sixth mile the indicated power 
reached ne less than 8663.889 horse power, the highest 
result, so far a8 we are aware, ever obtained on ship- 
board with any engines, or under any circumstances ; 
and one on which we think Messrs. Maudslay may 
fairly be congratulated. We give, on another page of 
the present number, engravings of the indicator dia- 
grams taken during the sixth rm, when the above 
power was developed, and to these and the particulars 
which acrompany them we refer for more detailed in- 


+ ‘ . 
formation concerning the performance. 


As we have already instituted a general comparison 
between the Kamig Wilhelm and the Hercules, it may 
be interesting that we should similarly compare the 
engines of the two vessels, constructed as they have 
been by our two leading firms of marine engine 
builders. The principal results obtained daring the 


respective trials were as follows :— 
Hercules, Konig Wilhelm, 
engined b engined b 
enn. y jw i 
Revolutions per min., max. 72 65.333 
sl ” mean 71,51 6A. 
Piston speed in } max. 648 588.117 
feet per min. f mean 643.59 576. 
Mean pressure of steam in boilers 29.5 Ib. 30.5 Ib. 

* »  ¢ylinders 20.0 lb. 22.488 Ib. 
Average vacuum*® --  2708in. 27.875 im. 
Nominal horse power ts 1200 H.P. 1150 ELP. 
Mean indicated horse power 8528.75 H.P. 8345 » 
Maximum ... oes pack ? 8665 .889 ,, 
Number of times the mean in- 

dicated exceeds the wena 7.106 7.256 
horse power - 


The proportions of heating and condensing surface 
and firegrate area to the power developed in the two 
sets of engines are as follows :— 

Square feet per mean in- 
dicated horse power. 


eni 
Hercules. Withelm. 
Heating surface oe 27 oe 29 
Firegrate area . 0.106 ... 0,108 
Condensing surface oo. 243 . 2.087 


The draught of the Kenig Wilhelm, on the occasion 
of ber trial, was 24 ft. 44 in. forward and 26 ft. 44 in. 
aft, while her displacement was 9542 tons, or 862 tons 
more than that of the Hercules during the correspond- 
ing trial. The area of immersed midship section, on 
the other hand, was 1306 square feet, or 9 square feet 
less than that of the Hereules. For the particulars 
of the speed attained during the different runs, we 
must refer to page 135 of the present number, where 
these details are given, and we need only state bere 
that the true mean speed as determined by the “ mean 
of means” was 14.499 koots against, the speed of 
14.691 knots attained by the Hereules. The coeffi- 
cients given by the respective fall power trials of the 
two vessels are as follows : 


° Hercales. Withelts : 
Rpend® x mid. see. > 488-5 IT 
Ind. HP. 
Speed x dis is yo a, Be 164.8 
Jad. HP »j i 
It ‘is, we think, anz that we should: com- 
ment upon the facts we have taid ‘before our readers, 


as the remarks whieh we have on previous Occasions | i 


made concerning the Hercules will y almost equally 
well to the Keenig Wilhelm. This being the case we 


* The weather barometer stood at 30.2 in. on the occasion 
of the trial of the Hercules, and 304in. on that of the 
The details of the trial of the Hereules are 

given on pages 26 and 27 of the present volume. 














Tr was in reply to Mr. R ’s florid 
the House of , on the Ist of June, 1858 
advocacy of the Suez Canal scheme, which t 
become a subject of interest, that Mr. 
Robert Stephenson expressed the views 
much influence, as coming from the lips of one of the 
leading engineers of the day, and the impression of 
which was hardly effaced by Mr, Hawkshaw’s ex- 
haustive report upon the subject five years subse- 
quent. In the memorandum of Mr, Jobn Fowler, 
which we reprinted last week, it is sugested that Mr. 

enson based his opinions upon the plans and 
estimates as then proposed, and not upou an abstract 
proposition, the execation of which was a physical 
impossibility. This suggestion, however, does not 
arise from anything. contained in. Mr. Stephenson’s 
speech, and it is difficult to understand how such 
prejudiced opinions could proceed from so eminent a 
source 


In answering Mr. Roebuck, who had eloquently ex- 
pressed that it was desirable to facilitate communica- 
tion between one part of the globe and another, and 
that the execution of the Suez Caual would promote 
the happiness of mankind, Mr. Stephenson affirmed 
that the canal would not facilitate such communica- 
tion, if its construction were physically possible, 
which he denied, Three gentlemen, one from Austria, 
one from Paris, and himself, investigated the subject 
in 1847, examined the physical features of the country, 
and deliberated on the matter in the most cautious 
manner, upon the erroneous supposition that it would 
he possible to comstruct an artificial Bosphorus be- 
tween the Red Sea and the Mediterranean. Instead 
of the assumed difference in level of 30 ft. between the 
two seas, the tide levels were the same, and that no 
current eould be established. Uf the canal were cut, 
it would be a ditch, not a canal, With respect to the 
difficulties, he would only quote the diffioulty of van | 
a canal through 80 miles of desert, destitate of fres 
water. No saying of time would be effected by the 
canal. By a railway from Alexandria to Suez, the 
isthmus could be crossed in 8 hours; by canal, under 
the most favourable circumstances, it could not be 
achieved in double that time. Mr. Stephenson con- 
cluded his speech by saying that “if he had sat silent 
it would be said that he had aequiesced in the motion, 
and had tacitly admitted that the Suez Canal was a 
feasible project, whereas his opinion was that if it 
were attempted at all, which he hoped it would not 
be, or at least he trusted it would not be with English 
money, it would prove to be an abortive scheme, 
ruinous to its constructors.” Ina letter addressed 
to the Austrian Gazette, the following month, Mr. 
Stephenson ex his views still more ners 
“ But I know that such a channel is impracticable, 
that nothing can be effected, even by the most un- 
limited expenditare of time, and life, and money, be- 
youd the formation of a stagnant ditch, between two 
almost tideless seas, unapproachable by large ships 
under any circumstances, and only capable of being 
used by small vessels when the prevalent winds per- 
mit their exit and their entrance. I believe that the 
project will prove abortive in itself, and ruinous to its 
constructors; and entertaining that view, lL will no 
longer permit it to be said, that by abstaining from 
expressing myself fally on the subject, 1 am tacitly 
allowing enpitalists to throw away their money on 
what my knowledge assures me to be an unwise and 
unremunerative speculation.” 

There can be no doubt that Mr. Stephenson had 
arrived at his conclusions without a due consideration 
of the difficulties to be overcome, and without a know- 


eure Ne Na More ing ns to the 
financial the work, Mr, fo: 
success, . 


what is. now the candi. 
Tha aonb oninatal who his opinion 

t next j 
Hawkshaw, who, 



































































FAI IER or 


a nh eh an Ah 


> 


oo 


— . ee ” _ 
re ne ge rn ne 


Ie FS 
Bea enn ta AE 


en 





a 


# 
: 


ielpdintadincsunttn atc tcis ein damn on come 


wre 


. 
fe TR AE OTe 





144 


ENGINEERING. 








The objections urged against the possibility of main- 
taining the canal were, ever, as pective as 
ever, and Mr. Hawkshaw met them by arguments 
which subsequent observations have confirmed. Mr. 
Hawkshaw’s report dispersed all the vague ideas as to 
the difficulties of completing the , and showed 
that when complete its maintenance would be not only 
practicable, but comparatively easy. 

Of a different nature is Mr. Fowler’s recent memo- 
randum, which, without possessing the weight of Mr. 
Hawkshaw’s detailed report, yet coming from so re- 
sponsible a person, bears powerful testimony to the 
engineering success of the canal. The same leading 
opinions appear in both report and memorandum, 
deduced from a correct appreciation of the difficulties 
attending its construction and maintenance. 


THE JERSEY HARBOUR COMPETITION. 

At last the Committee which was appointed by the 
States of the island of Jersey in September, 1566, to 
examine the various estimates and plans submitted 
for improvements and additions to the existing harbour 
of St. Helier, have arrived at the end of their duties, 
and have awarded the first premium of 300/. to Mr. 
John Coode, while the second and third premiums of 
200/. and 1002. have been assigned to Mr. A. Giffard 
and Mr. W. R. Kinipple respectively. The ultimate 
selection of the plan, the extent of the works to be 
undertaken, mt the arrangements to be made for 
carrying them out, rest, however, with the autho- 
rities of the island. The construction of efficient 
harbour works at Jersey present no small difficulty 
to the engineer. An intricate and dangerous navi- 
gation leading to a confined roadstead open to the 
range of the Atlantic seas, and exposed to the pre- 
vailing winds, with a tidal variation of 40 ft., pre- 
sent difficulties of no ordinary character, which will 
have to be met and overcome at the least possible 
outlay. There is not much doubt that before the 
work is commenced, there will be plenty of time to 
modify the design, if any modification should be found 
necessary. The States Committee, after having hesi- 
tated in their deliberation for more than eighteen 
mouths, have in the end somewhat hastily arrived at 
their decision, which decision is not, we suppose, after 
all a binding one, as they still reserve to themselves 
the right of ultimate selection of design to be car- 
ried out. 


OLD LONDON BRIDGES. 

Lone before the grasp of conquering Rome was 
nerved to seize and add to its many colonies the 
rugged island territory of the naked savages, who well 
resisted the invaders, the low-lying lands on each side 
of the Thames—where Greenwich, Plaistow, Barking, 
Woolwich, Gravesend, and Tilbury now stand, and far 
away up the river even to Richmond—had been 
partially reclaimed by those great workers in earth ; 
and it was probably the descendants of the same 
Britons whose hands had laboured at the huge dykes, 
who, on that August afternoon, started from their 
huts, clustered round the height which Wren’s cathe- 
dral crowns now, to hear how Roman legions had 
landed on their shores, and that Cwsar’s eagles had 
been planted on British soil. 

For there can be little doubt, though no authentic 
source of information remains, that the reclamation of 
the Thames marshes had been carried out so far as the 
limited requirements of the isolated and primitive in- 
habitauts demanded, but it was left for the conquerors, 
who brought with them the keen instinct of improve- 
ment, and the great range of necessities civilisation 
creates, to finish the work, and to leave behind them 
those industrial monuments which abound all over the 
low-lying districts of England, as well as on the banks 
of the Thames, more strongly marked, though not so 
popularly known, as the causeways intersecting the 
country, by which the necessities of war, the require- 
ments of commerce, and the natural resources of the 
soil were all accommodated. 

So that when, a hundred years after that conquest, 
the first Claudius passed over into Britain to assume 
the triumph of victories his generals had won, the 
Koman ys, both of war and trade, propelled to 

rt with the sweep, handled by those who looked 

rom chains upon the land their fathers owned, were 
guided by the same landmarks, and moored in the 
same channel that is conned by the pilots of to-day. 

Changeless amid the centuries of change which have 
swept by since then, passing from its source to the 
ocean in a diurnal monotony of tides, the Thames re- 
mains the one unaltered link between that time and 
the present, reflecting indifferently the sacrificial fires 
of a Druidic past, and the industrial lights of the 





nineteeath century, conforming its course to the will 
of a woad-stained engineer his band of savages, 
straining at the loads of earth by which the ancient 
banks were built up in detail, or the granite wall which 
Mr. Bazalgette designed, and which Mr. Webster is 
carrying out — now. 

In turn it borne upon its waters the frail coracle 
of the Britons, the Romish galleys, and the light flat- 
bottomed barks of skins stretched upon frames of 
meagre scantlings, in which the Saxon warriors, fol- 
lowers of Hengist and Horsa, sailed from the Rhine 
and Elbe at the entreaty of the persecuted Vortigerm. 
The Danish pirate craft have swarmed in hosts upon 
it, pillaging the then flourishing city, and the war-ships 
of Saxon Alfred, cleaner, sharper, deeper in the water 
than the Danish fleets, and driven by forty or sixt 
oars, have been launched from the river banks. An 
later, when in 1328, at the call of Edward IIL, a civic 
fleet sailed down the river to fight the battle of Sluys, 
the first naval engagement where manual labour for 
ship propulsion was thrown aside, and the banks of 
rowers were cleared away to make fighting room. And 
the Thames saw again the first result of a new epoch 
in ship construction when Henry VII., in 1495, gave 
his letters patent to Cabot, the great Venetian marine 
engineer, who built for 14,000/. the Grace a Dieu, five- 
masted, with all its clumsy paraphernalia and primitive 
munitions of war, its sakers and culverins peering for 
the first time through circular portholes cut in the 
ship’s side. By 1511, too, the port of London owned 
several tall ships trading to Tripoli, Candia, and Chio, 
and a century iater Phineas Pet launched from Wool- 
wich the Royal Sovereign, and built the Prince Royal, 
for his shambling cunning master James I. and VL, 
of wavering memory. ‘The Prince Royal was of 1400 
tons, the greatest ship built up to that time, and carried 
64 guns. ‘Till this time British foreign trade was un- 
developed, and there were not in 1615 ten ships be- 
longing to the port of London of 200 tons, for the 
Dutch then ruled the commercial seas, and excited the 
envy of the citizens at that date by sailing their 300 
tons vessels up the Thames, laden with East and West 
India produce, with coffee, cotton, spices, and silk. 
At this time (1618), Deptford, Woolwich, Chatham, 
were used as royal depéts and ship building-yards, 
though the commission which sat at that date to 
inquire into naval reform and expenditure had but light 
work, for the whole cost of the British navy then was 
but 900/. a month. 

It rests upon the authority of a single historian that 
a bridge existed across the Thames at London so early 
as the year 44, in the reign of Claudius; but this as- 
sertion may be regarded as apocryphal, and probably 
the ferry remained the only means of communication 
between the Middlesex a the Surrey shores so late 
as 993. This ferry, a very lucrative one, was held in 
the last years of its existence by the John Overy, of 
parsimonious fame, who, meeting with a violent death 
at the hands of a retainer, left the management of his 
business to his daughter. More pious than practical, 
this lady abandoned the ferry, realised her property, 
and built a convent and chureh, which still * 
name of Saint Mary Overies. The irregular means of 
transit, which alone were at the disposal of the Saxon 
citizens, induced the monks, who, soon after the en- 
dowment of the convent, contrived to convert it into 
a monastery, to build the first bridge which spanned 
the Thames at London, between the years 990 and 
1016. Certainly it existed ten years after the first 
date named; for at that time was fought the cele- 
brated battle of London-bridge, when Ethelred the 
Unready, driven from his capital by the Danish pirate 
hoards, fled to France, and sought a powerful ally in 
a previous formidable enemy, King Olave, of Den- 
mark, who sailed with him up the Thames, and at- 
tacked the City from the river. That the bridge of 
that time was a very fragile structure, we may. gather 
from the fact that Olave, finding it impossible 
to break the force of the resisting enemy, at- 
tached his fleet to the numerous piers, and drew 
it after him down the stream, wrecking the whole 
structure, and demoralising the opposing force. By 
1026 the bridge had been rebuilt more stably than 
before, and this year which saw Edmund Ironsides 
crowned, witnessed also the —_ at South- 
Ling ype dflected wey.” Cana’ et, which 

ing, i ility. ute’s fleet, w' 
oan in strength up the , was — 
London-bridge, and this king finding hi 
to follow the example of bis famous r, is 
eredited by history with the execution of a great and 
useless scheme, and no less a one than the cutting of a 
canal from the east side of London-bridge to Chelsea, for 
the re of his ships, by which he could besiege 
the City with success. 80 certain are many 


rs the | 


ive certainty, however, is that 
himself with the formation of a cut 
from one side of the bridge to the other from Rother- 
hithe to Southwark, reducing the labour, danger, and 
the delay which would have been involved by the 
other useless work. The generation of monks kept 
the bridge in repair, and reaped a harvest from 
the tolls they levied till 1136, when it was burnt 70 
years after mention had been made of it in a charter 
of — granted to the citizens of London by 
William I. 

For twenty-seven ¥ longer an uncertain boat 
traffic, supplied but ill the increasing demand of the 
town, and the Norman, population, then rapidly sup- 
planting the more phlegmatic Saxon conquered race, 
decided upon the immediate erection of a bridge 
— should be a monument of Norman engineering 
skill. 

To Peter, curate of Saint Mary Colechurch, was 
the task entrusted, and it was he who planned and 
nearly carried out a work, which was to stand alone, 
the only bridge crossing the Thames for six cen- 
turies. Cumbrous and clumsy as it was, with an 
insufficient water way that penned up the flowing tide, 
and sent it rushing through the arches like a mill race 
with every tide, it was one of the greatest under- 
takings of the age, and the Norman churchman who 
conceived and carried out his conception, was at once 
an engineer and architect. A popular notion existed 
that the curate of Colechurch diverted the whole 
course of the river whilst building the bridge, 
utilising the apocryphal canal Canute had made for 
the purpose, and truly he overcame the numerous 
difficulties which presented themselves in a masterful 
manner. The width of the river at the point crossed 
was 934 ft. and this distance was divided into twenty 
narrow arches, the middle one of which was 33 ft. 
9 in. 

The piers were founded upon masses of elm piling, 
which covered the whole area, driven to a firm bearing 
and then cut off to the same level; on these, above a 
platform, came the stonework, which lasted so many 
centuries, though indeed the piles themselves were no 
less durable, as the examination showed, when six 
centuries later the work of the Norman churchman 
gave place to Sir John Rennie’s bridge in 1825. The 
piers themselves were protected by an enclosure of 
piles, the spaces within which were compactly filled 
with gravel and chalk rubble (the latter a favourite 
material for foundations at that time). These cutwaters, 
called starlings, while they protected the piers from 
violence of ice, or drifting vessels, as well as from the 
constant wearing action of the tides, reduced the water 
way so much that the Thames poured itself in a con- 
| stant cataract into the Upper Pool with a violence that 
| rendered the navigation dangerous, and was attended 
with a constant recurrence of fatal casualties. 

The engineer of London Bridge died full of years 
| before his great work was accomplished, and although 





{the chief obstacles had been overcome by him, 


there were none found who could supply his place, and 
the disconnected piers remained unfinished until, in the 
seventh year of his reign, King John relieved the Lord 
Mayor and the civic authorities of the charge which 
had fallen into their hands, and deputed three London 
merchants of fame, ability, and standing to complete 
it. For fifteen years these men, Serle Mercer, William 
Allmaine, and Benedict Botewrite, laboured at their 
task, working closely to Peter of Colechurch’s plan, 
completing the Gothic chapel dedicated to St. Thomas 
that crowned the centre pier of the structure, which 
the churchman had designed as a special resting-place 
for himself, that his body may still remain in the spot 
where all his thoughts and energies had been de- 
voted for the last years of his life. The necessary 
Seale te campiste Go tidige hed bet raised by a 
tax levied upon wool, which gave rise to the 

inion which gained credence for centuries that the 
piers were founded upon woolpacks. 


Tur Patest Nor ayy Bowtr Company. — The — 
of the Patent Nut and Bolt Company, presented at Bir- 
maya = Co 80% lak, Gans os. euets Hen. S 
22,7161, and recommends a dividend at the rate of 10 
cent. per annum, which will Cas Se a. 
| Boti5t), leaving to the depreciation fund (thus 

, , 











leaving 67161. to be carried forward. 
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THe arrangement of rail-testing machine, of which we 
annex illustrations, is one designed and recently patented by 
Mr. James Price, of Dublin, whose object has been to supply 


a deficiency in the test of dead weight or falling weight as | 
usually applied, by subjecting the rails to the action of | 


rolling weights equal to or greater than the heaviest weights 
usually allowed on the driving wheels of engines. In testing 
rails and ascertaining the efficiency of any particular system 
of proposed permanent way, Mr. Price proposes that samples 
of the rails to be tested (whether iron or steel) are to be 
chosen at random and curved to a convenient radius suitable 
to the testing mill or machine, which we shall describe pre- 
sently. This is to be done while the rails are hot from the 


rolls, or in such other manner as will not injure the texture | 


of the rail. These rails are then to be laid in their proper 
relative position round the circumference of the mill, so as to 
form, in faet, a circular railway, of which the rails are sup- 


ported, joined, and fastened in the manner in which it is | 


prope they shall be afterwards arranged when forming 
the actual permanent way. 

The mill or testing machinery consists of a vertical shaft 
caused to revolve by means of a steam engine, water power, 
or other convenient prime mover. Attached to this shaft are 
a number of horizontal radial tie rods held im their proper 
places by rings, these rods being of any convenient b, 
say from 20 to 50 ft., and the outer en 
an annular frame provided with a series of heavy rollers. 
Each roller may weigh or be weighted to, say 5 tons or u 
wards, or the pressure on the rails may be produced by 
means of a heavy frame or by means of the weight of the 
driving engine and a boiler resting on the rollers or wheels. 
The power mey be applied either to the vertical shaft, or the 
engine may be carried round with the rollers on wheels, using 
any one or more of them as driving wheels. The machinery 


being set in motion the rollers are caused to move at any | 


desired speed, say from 20 to 40 miles per hour over the sur- 
face of the rails to be tested. By the working of this 
machine the rails and joints are subjected to the passage of a 
vast number of tons at a high velocity, and thus Mr. Price 


considers the defects of the material, forms, or arrangements 


will be quickly developed. 


As shown in our engravings, the testing mill consists of a | 
stationary cross beam, A, PS pay at each end upon stan- | 
dards or uprights, B B, bolted to foundation blocks, C C, and 


supported by stays, B! B'. This cross beam carries the main 
driving shaft, D, in suitable bearings, aa, and carries also a 
socket or bearing, 5, for the reception of the w 
vertical wrought-iron spindle, E, the lower of this spindle 
resting in a footstep, F ; a bevel wheel, G, is keyed or other- 
Wise secured to this spindle, and gears with a bevel pinion, 
H, fast on the end of the main driving shaft, this shaft re- 
ceiving a rotatory motion frem a steam engine or other prime 
mover, and which motion it transmits by the gearing, G H, 
to the vertical spi , E. 

A number of radial wrought-iron rods, I I, are secured at 
their inner ends to the vertical spindle, 
ends are attached to the ring frame, K K, the two concentric 
rings constituting this frame being maintained at the proper 
distance asunder by tubular steys, c, through which the ends 
of the radial rods A wrought-iron “driver” or 





being attac to | 


sr end of the | 


E, whilst their outer | 


eumference. At suitable intervals round the ring frame 
there are fitted the metal rollers, L L, revolving each on an 
axis of its own carried by the frame, K. Mr. Price 
to construct and arrange the axes of the several rollers, L, in 
the following manner: Each roller has cast upon its inner 
| face a projecting stud, d, which works in a bearing in the 
inner ring of the frame, K. Upon the outer face of the 
roller, e, is cast a socket, into which j one end of a 
steel pin, f, fitted into and carried by a cast-iron beam, M. 
This beam is supported by having its two extremities fitted 
| on to the ends of the two contiguous radial rods, a wrought- 
| iron strap, N, being placed over the beam as a safi in 
case of fracture of the cast-iron beams, M, and the two are 
secured on to the radial rods by nuts atgg. The space 
between the frames, K, should be wide enongh to admit of 
each roller being adjusted or ishifted laterally so as to bring 
| a different portion of its tread into action. 
The rails, P, to be tested are laid in a circle concentric 
with the spindle, E, or slightly eccentric thereto, aceording 
| to the test required, the rails being secured to sleepers, Q, 
by the same system of fastenings which it is proposed 
| adopt on the real permanent way, so that the entire system 
before its adoption may be tested both as Ln ae strength 
| and durability in the manner already described. 

In order to render the test more searching and severe, Mr. 
Price 3 to adopt the following expedients, either 
severally or in combination, with a view to test nent 
| way under ail conditions. Thus, some or all the rollers may 
| not be true circles, and a brake may be put on some so as to 

cause them to occasionally slide instead of roll along the 
rails; water, or sand, or both, may also be thrown on 
to the surface of the rails if desired. The rollers also 
may have flanges formed on them, and the ring of 
rails may be placed eccentric so as to cause a rubbing 
against the elas of the rails; or the same effect may 
be uced by allowing play in the rollers so as to 
admit of their moving from the centre. The joints may 
| be multiplied and the number of samples increased by 
| using short pi of rails (say 12 ft. long) cut from longer 
rails, and the intervals of the slee moreover, may be in- 
. The testing rollers em may be of wrought 

iron or of cast iron, chilled or not on the surface, i 
either case provided, if desired, with wrought-iron or steel 
tyres; finally, many other devices may be in 
using this machine so as to add to the severity of the tests. 
| Should it be found necessary to conduct away any heat gene- 
rated by the rapid motion, water may be app’ upon or 
around the rails. The number of rollers is to be regulated 
| by the speed at which the rails are to be tested, as they must 
not be so numerous as to accumulate heat at the required 

| speed sufficient to soften the material. fae eee oe 
In- 


| other counter, R, may be employed for the 

| dieating the number of revolutions and consequent 
| speed at which the several rollers travel along the rails to be 
| tested. 





| 

| Coax ts Catrronsta.—An important discovery of coal 

| has been made at Argenta, in California, situated about 370 

| miles from Sacramento. This coal is said to be of excellent 
uality, 

| Semnade that fun from San Proaeieso to Obine oad Jagan. 


and will no doubt be of great service to the American | | 










! 


i 


E 
t 


F 
fe 
rate z 


rt 


: 
I 
i 
ie 


4 
FT 


; 

iF 
Fo 
ay let 


| 


i 


: 


line of 


ing the Kilmarnock Direct Railway. The Crofthead 


a 
and Kilmarnock Extension Railway ag soe f also had a 
meetin ae cnpvens of So sians Be The City of G 


Union Railway iders also held a meeting 
at which they sanctioned a bill founded upon the three 


= 


ts confirmed and ed of by the shareholders 
af thels special sagsting ie Leagues tac. of these agree- 
ments was entered into with the G and South- Western 
Railway Com for the the of arranging for the 
formation of t . Enoch Station at Dunlop-street ; another 
was with the contractors, providing for alterations that had 
taken place upon the ious arran te with them ; and 


pon the previous 

the hed was with the North British Railway Company, ar- 
ranging to form at joint cost a railway between the College 
roapeoe tigena a ort cy Napa llr: ving sot eenany 
to e an independent line. A special meeting of Glasgow 
and South-Western shareholders was held to-day for the ap- 
proval of no fewer than three bills in which their interests 
were concerned, one of them being the bill for the Glasgow 
and Kilmarnock line vid Crofthead. By arranging to con- 
struct this line only a saving of nearly 300,000/, would, ac- 
cording to the chairman, result to the two companies con- 


cerned in the —— 
Edinburgh and Agate Railway Company.—The half 
yearly meeting of this company was held in Edinburgh last 


week. In their report the directors sa owing to the 
recent revival of activity in the mineral oil trade of the dis- 
trict, the prosecution of the numerous and other works 


has received a considerable impetus, which, they believe, has 
proved to be of much benefit to the traffic of line during 
the latter eves Fay half year, and from the continuance 
of this, combined with the prospective opening of the Coat- 
bridge branch to Glasgow, which will form (along with the 
Bathgate line) an integral part of the shortest through route 
between the east coast systems and G Ww. 


Arnott Scholarships in Natural Phi .—Dr. Neil 
Arnott has transmitted to the Senatus of the Aberdeen 
University 1000/,, to be employed in fi one or more 


branches of 


t scholarships in the experimen’ 
to Natural Philosophy. Mie has, for the last three years, given 


each year the sum of 501. as a prize to the most 
student of the Magistrand class in this department; and he 
has now, by his munificent donation, made the prize perma- 
nent. Dr. Arnott’s ex intention is to incite a certain 
— —— 7 devote ae ves to — 

ilosophy, or sies, in ite experi as being 
the peri y hd so many of the grect pe ep Ate 
of recent times. His own disti career has been an 
example of the fruitfulness of t ' i 
rating on various plans, and consul with his friends 
from Aberdeen, he finds the t 
benefaction to be most sui to 
University. 

Clyde v. Thames Shipbuilding —A contract has been 
entered into with Messrs. Robert Steel and Co., Greenock, 
to build a composite ship, of about 1100 tons register, for the 
extensive shipbuilding and shi ing firm of Mesers. 
Money, Wi and Co., Blackwall, and hall-street, 
London. is circumstance calls for more than ordinary 
attention, from the circumstance that Messrs. Money, 


and in| Wi , and Co. are of one of the largest shi 
belie sete a0 to Teer As an evidence of t 


extent of their shipbuilding yard, it may be stated that dur- 
ing the Crimean war the firm were cutlhtch t> heaudh 4. thtp 
for the Government every month. At present their works 
are silent, and they find it to be ad to send their 
contracts for sailing ships to be built on Clyde. This is 
certainly no mean compliment to the Clyde as the head- 
ay noe “Coted tod Combang, Graving Dock.—Th 

Greenock.— * k.—This 
doek has been subjected to a ehange which will greatly in- 


crease ite value to its proprietors, ite 
facilities in : me hich bith 

pre ped depeewmteens = Be evade St wien Rem 
As it is only intended to aceommodate one vessel at time, a 
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Royal Scottish Society of Arts.—At the ordinary meeting 
of this society, held in — on Monday night, a com- 
rausication was reed from Mr. T. Clapton Fuller, C.E., 
London, on the question of ruling gradients, the same being 
a relative note tothe paper on Tight Railways,” by Mr. 
Mr. Cockbarn Muir, which was read at last mecting. Mr. 
Hart exhibited in action a «vstem of electric bells and fire 
alarms, which he explaine:! might be usefully employed in 
connecting (different departments of warehouses or other 
establishments; im giving the alarm in the event of fire 
breaking out, or the premises being entered by thieves; and 
an railways, by giving warning of the approach of trains. 
He remarked, amongst other things, that the bells might be 
made to give alarm at a distance of two miles. 

Dundee Hartoer Board—Amongst other things con- 
sidered by this board on Monday last, there was the necessity 
for giviug additiona) aceoramodation for shipbuilding pur- 

wes, expecially for the increasing trade of Mesers. Gourlay 
Rrothers. On account of the want of accommodation and 
cranes sufficient to lift heavy weights, Mesers, Gourlay 
Brothers have been unable to undertake several orders re 
cently, but this stete of things is now to be remedied forth- 
with. The port of Dundee i much im need of one or more 

»werful cranes for its export coal trade, as well as for its 
import trade; and its shipbailding trade has become so im- 

rtant that it would be folly on the part of the harbour 

ard not to accede to the request just made by Messrs. 
Gourley that they should be provided with ground for 
several new launching ways. Itis proposed to erect a 60-ton 
erane as soon as additional means can be placed at the 
disposal of the trustees for the purpose. This is in addition 
to the 20-ton hydraulic crane ordered of Sir William Arm- 
strong and Company. It may he mentioned here that the 
Dundee Harbour Bill was read a second time in the House 
of Commons on Monday. 

Portpatrick Harbour and Lighthouse—It would seem 
that the Treasury and the Government intend to discontinue 
the harbour of Portpatrick, and there is, therefore, a 
probability that the hight in Portpatrick lighthouse will be 
discontinued by the Government also. Lord Garlies, M.P., 

ut a question on the subject, a few nights ago, to Mr. 
Bright, the new President of the Board of Trade, whose 
answer has given so little satisfaction to the noble lord that 
he intends to raise a discussion upon it on an early occasion. 


LIVERPOOL NOTES. 
Livexpoon, Wednesday. 

The Steamer Wolf-—It will be recollected that the 
Belfast and Glasgow royal mail steamer Wolf, about eigh- 
teen months ago sank in Belfast lough after having been 
in collision with Fleetwood steamer Prince Arthur. The 
Wolf was raised in August last by means of patent tanks 
and other machinery supplied by Messrs. Harland and 
Wolff, of the Queen's Island Iron Works, Belfast, and was 
floated inte the Hamilton graving dock, where she has since 
undergone very extensive repairs and alterations. Her holds 
have been altered so as to adapt them to cattle traflic, and 
the saloon and cabin which were formerly under the main 
deck have been abolished, and a magnificent saloon and 
ealun erected on the quarter-deck. The engines have 
undergone the usual preliminary test, and the Wolf will 
shortly take her old place on the station between Glasgow 
and velfast, a better ship in every way than before the 
accident which has occasioned so heavy an outlay and which 
might have resulted in a serious loss of life. 

Iron Shipbwiiding in Belfast.—There has not been so 
much activity in the Belfast shipbuilding trade of late; but 
Messrs. Harland and Wolff have been fairly engaged. Last 
week they launched from their building yard on the Queen's 
Island an iron screw steamer of the following dimensions : 
length 170 ft., breadth of beam 23 ft. 6 in., register tonnage 
160 tone. Her engines are of 80 horse power, and are being 
constructed by Messrs. Coates, of the Gan and Prince's 
Dock Foundries. This ship is the first of a line of steamers 
to be established by Messrs. F. Levich and Co., of Newport 
and Newry, to trade between Wales and the North of 
lreland. ‘ 

The Liverpool Water + Ay report of the water 
engincer, submitted to the Water and Baths Committee this 
week, states that the quantity of water in stock on the 16th 
inst. was 3032 million gallons, being a decrease of some 90 
million gallons on the quantity reported for the ae 
fortnight; bat an increase of no less than 353 million gal- 
lons, as compared with the same date of 1868. During the 
ast three or four weeks 700 million gallons of water bave 
con run to waste by the overflowing of the reservoirs at 
Kivington. 

The Hardware and Iron Trades.—Trade in the hardware 
and iron districts remains without any material change. In 
Birmingham orders on account of the country trade have 
almost ceased. There is less activity in the hollow-ware 
trade, and complaints of depression are general in the fancy 
trades and in the wire and edge-tool trades. The foreign is 
for the most part quiet, but the Canadian trade for the open- 
ing spring looks well. There is a slight improvement in the 
Wolverhampton iron trade, but it is still somewhat dull, and 
there does not at present seem to be any expectation of an 
early accession of orders. The railway demand is tolerably 
good, but it affects more particularly the South Staffordshire 
district. The Wolverhampton hardware trade has 
a slight umprovement. There is a ywoderate trade doing, but 
full time is the exeeption rather than the rule. 

The Welsh Iron, Tinplate, and Coal Trades.—The ag- 
counts received from the principal ironmaking establish- 
ments in South Wales are sati ry, rein.’ Bag nt 
being in full work, the railmakers in particular. test 
claases ip the specification are much complained of as being 
useless and vexatious, and cecasioning unnecessary ex 
and outlay to the manufacturer. Makers antici a 
transactions with India, and a heavy order for rails for the 
Oude and Bohileund Railway is now in hand at the Ply- 
mouth works. It is also expected that the exports to Russia 





i considerably larger this scason than they were last 
the rough rai] manufactured im the district being considered 
very suitable for the traffie of the Muscovite empire. The 
orders for rails for the United States now on are very 
extensive, and for Pera orders for rails have recently been 

laced. Prices for merchant iron are very low, and makers 

nd it next to impossible to obtain an advance, 

whole the improvemens in the home trade makes very 
rogress. Atthe Plymouth works. another furnace: will 
lownin soon. There is a good demand for tin-bars at the 


creased prices. The differences between the Ebbw Vale 


Company and the trustees of the Pontypool Park estate, and 
which have resulted in the stoppage of the company’s works 
at that place, have not yet been arranged. Should the dis 
agreement not be settled, the loss to the district by the 
stoppage of the works will not be less than 20,0001 or 
80,0008, annually. The tinplate works are in fall time. 
The inquiry for steam coal is not more than average, and for 
house eral there is only a weak demand. 

The Ribble Navigation Company.—By the half-yearly re- 
yort of the company, held yesterday, I learn that the revenue 
Serived from tolls for the half-year ending 31st December 
last, was 895/., or 857. more than the amount for the corre- 
sponding half of 1867. The value of 93 a. 3r. 11 p. of land 
reclaimed during the past five years will now, in accordance 
with the Act of Parliament, accrue to the company. The 
engineer's report states that during the past five years the 
total extent of land reclaimed by the company is upwards of 
334 acres, 240 of which already belong to Sir Thomas G. 
Hesketh. The extent of land reclaimed by the company 
since its commencement is about 2600 acres. In order to 
make the great embankment at Freckleton safer, the en- 

ineer recommends that, to enable it to resist the pressure of 
Eigh tides and floods, it be pitehed with boulders, at a cost 
of 30001, 


RAIL TESTING BY RULE OF THUMB. 
To tue Eprtor or Exoixeeriye. 

Srx,—Your journal has already attained an honourable 
distinction by the advocacy of exact science as opposed 
to rule of thumb in all branches of engineering practice. 
Rule of thumb, however, still lurks in holes and corners, and 
is even occasionally found in the highways. Pray let me 
point out one notable instance of engineering detail in which 
the rule of thumb appears to me to hold undisputed sway 
and scientifie accuracy is unknown. I refer to the present 
system of testing rails. 

In the majority of specifieations now issued by engineers 
from 1 to 2 per cent. of the rails made are required to stand two 
different kinds of test. First, the rails being placed on bear- 
ings —— in. apart, must support —— tons for —— minutes 
without deflecting more than —— in. Secondly, the rail being 
cm placed on bearings —— in. apart, must sustain —— 
biows from a monkey, weighing ——, falling from a height 
of —— ft., without deflecting more than —— in. The amount 
of dead weight, distance between et permitted deflec- 
tion, amount of falling weight, number of blows, extent of 
fall, and again distances between supports bear no discoverable 
relation to the strength of rail to be operated upon, but are 
apparently guessed at, or copied from one specification to an- 
other, regardless of the varying sections of rails. Sometimes, 
indeed, where rails of two different sections are ordered under 
one specification, the same tests are to be applied to both 
seetions, although one rail may be 20 per cent. stronger than 
the other. After patiently comparing a large number of 
rail specifications, both English and foreign, I can trace no- 
thing like a consistent relation of specified tests to section or 
strength of rail. The rule of chute peovella 

Differing in almost every other point, the specifications all 
agree in this particular, that the tests im are such as to 
render the rail operated upon unfit for atter use, whether the 
rail be gvod, bad, or indifferent.. Even assuming that the tests 
specified are correctly apportioned to the ultimate strength 
of the rail tested, we are here landed in a difficulty sufficient 
to condemn the whole system, for it follows that although 
some thousands of tons of rails are annually tested at the 
manufacturer’s works, and some thousands of pounds annually 
spent upon the operation, not a single rail laid in the per- 
manent way in this country, not a rail sent to India, to our 
colonies, to Russia, has ever been tested at all. One or two 
per cent. of those left behind have been tested, and deduc- 
tions necessarily imperfect and unreliable have been recorded, 
and that is all. If rails could be made of exactly uniform 
quality, and the appropriate test for each section of rail 
accurately determined, the system of testing would stil] in- 
volve buying rails by sample—a rough and ready system, un- 
satisfactory even when applied to corn, beans, and small 
groceries, but totally inapplicable to articles passing through 
such various and difficult processes of manufacture as cab 
It would be about as reasonable for the inspecting surgeon 
at a recruiting depot to examine one or two present of the 
recruits presented to him, and to pass or reject the batch on 
the result of his examination, as it is to deal with rails on the 
same system. Of what possible use can a system of testing 
be which constantly puts the engineer in some of the follow- 
ing dilemmas ? 

Of a hundred double head rails, of which 2 per cent. are to 
be tested, the first rail tried sustains all the tests—tbe second 
behaves ually well; the whole are passed, but in loading 
up one rail accidentally falls from the wagon, and breaks in 
three pieces. 

The testing of the first two rails failed to discover this case 
of cold shortness. 

Again, of another hundred rails two are tried—one stands 
and one fails, A third is tried, which stands, and all are 
passed. Another hundred are t forward. One rail 
stands and one fails. A third is tried, which fails, and all 
are rejected. 

Of another hundred the first two fail, but the engineer is 
induced to try a third, which stands, and a fourth and a fifth 
and a sixth ajl stand, and the whole are But what 
is there in all this to bear out the engineer's decision that the 
rejected rails ere inferior to the accepted ones? or to dis- 





+f yn frequently imposed on rails 


I need hardly add that the system of rail testing I have 
described a to me most miserably i i 


temptuously as “ engineering, 

lege sto he « matkeabit If there is an _ 
favour of system beyond its comparative antiquity 

ite supposed saving of trouble, pray, Sir, let us know it. 

But surely it cannot be impossible to apply to the testing 
of rails the principles adopted in testing chains, anchors, 

tes, cast-iron pipes, and other materials of construction. 

all these the very articles used have been previously 
proved to abundant strength, and the engineer knows 
exactly what he is about in usimg them. Cast-iron pipes 
from din. to 6in. Hlameter and 9ft. long, correspond in 
weight with rails of from 40 Ib. to 80 Ib. per yard, 21 ft. long, 
but they are of less value ; and yet, while pipes are rationally 
proved one by one to about 25 per cent. beyond their re- 
quired duty, rails are shipped off by the hundred with the 
character of one of their dead oguedes attached to them—a 
character which can only be approximately true of any, and 
which must be almost certainly false of some. 

I have stated the above facts in the hope of soliciting from 
those who have made the testing of materials their special 
study, some suggestion for testing rails in a manner which 
shall, without deseoping the rail, discover its true character, 
and at the same time be of practical My eg to the whole 
or a very large proportion of rails made. With a dozen eminent 
names rising at once to my memory, I will not at present 
trouble you with any suggestion of my own. If seriously 
put to it, Mr. Kirkaldy ould, no doubt, give us a machine 
imitating to the life the effect of a locomotive driving wheel 
—or Mr. Saxby solve the problem by magnetism—or Mr. 
Rob may by a happy combination of theoretical knowledge 
with practical experience—or Mr. Sandberg as the result of 
his long intimacy with the rail manufactures of this country. 

The vast extent of the rail manufacture, and the im- 
portance, both to railway companies and to the public, of 
getting reliable material in the roads, will, I trust, be a 
sufficient reason for asking you to devote a portion of your 
valuable space to the discussion of some less rude and 
barbarous method of testing rails than that which now 
obtains. 

I am, yours obediently, 

London, February 23, 1869. A. G. B. 





BURNING LIQUID FUEL. 
To tae Eprroz or EnGineerixe. 

S1z,—In your last Friday’s impression, I notice under the 
heading “ Recent Patents,” your remarks upon Mr. A. Smith’s 
patent for burning creosote in furnaces, to the effect “ that it 
appears to you to be identical in principle to Messrs. Wise, 
Field, and Aydon’s well-known 3” and the end of 
your remarks you ask, whether Mr. Smith's plan is really 
perfeetly onginal. 

Now, I have since referred to Mr..Smith’s specification, 
and I find that he says: “The im t feature of my 
invention is, that the steam jet issues in the middle or centre 
of the stream of the liquid before the liquid reaches the end 
or outlet of its pipe.” To this I beg to say that during the 
first fortnight of January, 1868, inj were made and 
tried in a small marine boiler which I made for H.M. Go- 
vernment, and which was fitted with an . for burn- 
ing liquid fuel according to Messrs. Wise, Field, and Aydon’s 
patent, and these injectors were all arranged in such manner 
“that the steam jet issues in the centre of the stream of 
hiquid fuel before the liquid reaches the end or outlet of its 


Injectors made in an exactly similar manner were also 
exhibited publicly at the meeting of the Institution of Naval 
Architects, held the 2nd April, 1568, and at the meeting of 
the Royal United Service Institution, held on February 3, 
1868, both on the occasion when papers were read by Captain 
Selwyn, R.N., on the use of liquid fuel. 

These facts, along with . Smith’s own claim in his 
specification, dated y 2, 1868, would, I think, Sir, answer 
your question, whether Mr. Smith's plan is really perfectly 
original. 

I am, Sir, your obedient Servant, 
Licensee of the “ Aydon ” System f aut ‘Liquid Fuel. 
+ o” System for ing Liquid Fue! 
27, Sestolalbalendl Februcry 26, 1869, : 


INCRUSTATION IN STEAM BOILERS. 
To tax Epiror ov Enotvezuixe. 

S1x,—Taking in your valuable paper weekly, I was in- 
terested uy seeing your remarks, in your last number, upon 
—- of potatoes to remove the incrustation from steam 

I have for some years done so with ‘ect success in 
four of Clayton and Shutewosth’s crdinary portable i 
which are Out to hire, and consequestiy weed with all 
kinds of water. : 

I enclose my card, and am, 





Yours faithfully. 
D. 








Ax Atosgisy Rattway.—A railway in Algeria 
Phillipeville to Constantine has been nearly completed 
the French engineers. . The line is 50 «milesin length 
traverses a very difficult country. 
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RECENT PATENTS. 


Tux following specifications of completed 
dated within the year 1868; and that year i 
in ordering them, at the annexed prices, from the Great Seal 


Patent Office, Chancery-lane. 
No. 1512, 104.) William Husband, of \ i 
Fisderick Bernard isles of Victoria-stregt, 

patent a method of a ; ima- 
chines. According to this pla jal i 
placed onthe ground where the 

india-ru disc, held 

and the air exhausted from beneath it. 

pressure én the top of the dise then holds the 

the steadiness of the frame being further secured if 

by set screws or lateral The idea is 

and, at the same time, a usehal one. The patent 


other details in the constrnetion of the frame of rock-boring 


machines. ~* ; 

(No. 616,44.) John Alleock Jones, of Middlesborough, 
patents methods of manufaeturing wrought iron and steel 
from cast iron. We could not describe t iefly, 
and we must therefore reserve our notice of them for a future 
occasion. 

(No. 1519, 10d.) John Norman, of Glasgow, patents eal- 
cining or burning ores, minerals, &c., in revolving ‘retorts, 
arrangeinents being also provided in some eases for discharg- 
ing the contents of these retorts into a cooling cylinder, 
where they are cooled by passing a current of air over them. 
The heat taken up by the air may be afterwards utilised. 

(No. 1520, 44.) William Edward Everitt, of Birmingham, 
patents a method of casting copper tubes or cylinders, the 
object being to avoid the defects arising from air-holes and 
eracks. For this purpose Mr. Everitt uses an iron mould, 
the interior of which has the form of an ellipse open on each 
side. This mould is provided with a sand core, and the side 
openings are closed by sand wedges or by pluggings of any 
suitable material. The molten copper is poured into the 
mould through a lip, and when nearly set the casting 
and mould aré removed to a hydraulic or other powerfu 
press by which the two parts of the mould are forced to- 
gether. By this ess the particles of copper are forced 
into intimate contact; and, the side fins formed on the 
cylinder being femoved by shearing; the latter is ready for 
drawing or ; 

(No, 1523, 64:) Richard Waygood, of Newington, patents 
the arrangement of cooking stove, which we illustrated and 
described on page 264 of our last volume. 

(No, 1527, Is.) George Theodore Seydel, of Tavistock. 
place, patenta’the arrangement of heating and ventilat- 
ing €pparatus, Which we described on page 112of our last 
number but one. 

(No. 1548, 84.) Thomas Shinto; of Blaina, patents a 
method of joihting pipes by forming the abutting ends so 
that they retain and enclose a ring of some ible 
substance such as india-rubber. We strongly ‘doubt the 


novelty of the plans yposed. 
} t ie x Boulton, of 39a, 


(No. 1562, Is. Samuel 
King William-street, patents methods of landing, conveying, 
and opening timber tor sawing’ We cannot deseribe Mr. 
Boulton’s system of transport in detail here; but we may 
mention thateone of its principal features consists in the 
employment of a series of troughs or water channels, in 
which the timber is floated from one place to another. For 
keeping timber open after it has passed the saw, Mr. Boulton 
employs what he terms a “ dise-wedge,” this being a disc 
bevelled around the periphery and mounted so that it enters 
the cut made by the saw and keeps it open, the timber 
traversing under the disc. ‘This is a simple contrivance, and 
one which we should think would answer its er well. 

(No. 1554, 10d.) Henry Bernoulli Barlow, of Manchester, 
patents, as the agent of Carl Forster, of Augsburg, an ap- 
pomee for preventing the deposition of sediment in steam 
oilers. This apparatus is a vessel placed in the boiler below 
the water level, the top of the vessel being partially closed 
by a grid, or perforated plate. The matters deposited in the 
vessel are to be blown off from time to time through a pipe 
provided for the pur ‘ f 

(No. 1559, 6d.) J wel Wing Chamberlain, of the State 
of Massachusetts, U.8., patents, as the agent of William 
Tyler Chamberlain, of Norwich, U.8., a ridiculous arrange- 
ment of steam engine, which may be briefly described as the 
so-called “ Franklin” engine doubled. 

(No. 1569, 8d.) William Tasker, junior, of the Waterloo 
Ironworks, near Andover, patents the simple form of eecentric 
with adjustable throw, which we noticed when speaking of 
the engine exhibited by Messrs. Tasker at the Smithtield 
Show in December last. 

(No. 1581, 8d.) William Edward Newton, of 66, Chancery- 
lane, patents, as the agent of Kellogg Hubbard Loomis, of 
New York, an arrangement of valves and valve gear for 
steam engines, which it would require drawings to deseribe. 
The patent also includes a method of hanging the governor 
balls to their spindle, so that they may rise and fall in a 
spiral are instead of in an arc of a vertical plane. ; 

(No. 1582, 2s. 84.) Valentine Greme Beil, of St. John’s 
Wood, patents a very complicated arrangement of duplex 
loromotive engines, itxended to work on a line provided with 
a central rail. Mr. Bell appears to consider that his system 
is peculiarly applicable for working lines with sharp curves ; 
but we must say that we fail to sce how a pair of engines 
coupled in the manner he proposes could traverse a sharp 
curve at all. ies 2 

(No. 1683, 10d.) William Armitage Brown, of 27, Victoria- 
road, Peekham, and Richard Lionel Jones, of 423, Edgeware- 
road, patent the conveniert arrangement -8i 
—_ which we described on page 116 of the present volume. 

(No. 1586,104) William Walker, of Kast Cross Cause- 
way, Edinburgh, patents an errangement of millstone dress- 
ng machine, in which the tool has a liar to-and-fro com- 
bined with an up-and-down motion given to it by an eccentric 
OF cam. 

















(No. 1603, 104.) James Price, of Dublin, 
for testing the durability 
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, well, pat 
pehines. These include a method of guidi 
by altering the angle of the pole with 4h ; 
also a method of adjusting I. of the cutters by 
ine to rock vertically on 


causing the framing of the 


suitable centres. 

(No. 1618, 1s 2d.) William Robert Lake, of 8, Southamp- 
ton-buildings, patents as the agent of Alexander Lyman 
Holley, and John B. Pearse, of Swatara, Penn., U.S., the 
various details in the construction of Bessemer converters 
which we illustrated on page 133 of our last number. 

(No. 1626, Is.) John Frederick 8 , of Sunderland, 
patents i ments in Corliss double beat or piston valve 
gear, which it would require the aid of drawings to describe. 

(No. 1628, Is. 2d.) Joseph Mitchell, of Sheffield, patents 
—- railway or other carriage springs with the =— in- 
dented, so that they fit on together, and are in- 
capable of shifting on each other. The object of this plan is 
to avoid the use of the bolt or rivet, which is ordinarily 
passed through the plates of such ae 

(No. 1629, Is.) John Grantham, of King’s Arms-yard, 
patents various details in the construction of iron and steel 
ships, which we could not describe briefly. 

(No. 1642, 84.) John Kennett, of 1, Alma-place, East- 
bourne, patents a method of ventilating sewers by connecting 
them by pipes with the posts of street lamps. The connecting 
pipes are fitted with valves, which are opened at the same 
time as the gas is turned on; and it is stated that half the 
number of posts may be arranged as upeast, and half as 
downcast, shafts. 

(No. 1645, 10d.) Claude Ludovic Saverdon, of 60, Boulevart 
de Strasbourg, Paris, and Jules Moret, of Sévres, patent 
forms of double-acting pumps, which we could not describe 
clearly without the aid of drawings. 

(No. 1650, 10d.) William Fothergill Batho, of Birming- 
ham, patents the ingenious arrangement of nut-shaping 
machine, which we illustrated on page 86 of the present 
volume. 

(No. 1655, 8d.) William Tijou, of Great George-street, 

patents the neat form of direct-acting steam pump, which 
we illustrated on page 5 of the present volume. 
(No. 1659, 10d.) William Inglis, of Manchester, patents 
methods of constructing the cylinders of Corliss engines, 
these plans consisting in making the inner shell, jacket, and 
valve boxes in separate pieces, and making a substantial joint 
between these parte. Ihe patent also includes details in 
the construction of water tube boilers. 


THE PATENT JOURNAL. 
Grants of Frovigionsl Protection for Six 
on 


3158, ALrrEep Rope, 23, Great St. Helen’s, “ Improvements in 

the manufacture of water and drain pipes.” 

9282. Ampnosk Hupp Ssiru, 7, Mall-plece, Clifton, “Improve- 

ments in the method of and apparatus for warming and heating 
churches, chapels, and other buildings.” 

292, THOMAS PimBLey, 114, Bayham-street, Camden-town, “An 
alarm communication between railway passengers, guard, and 
engine-driver.” 

310, RoperT CAUNCE, Mansfield, and Mican Gaping Brapisy 

and Beaxarp BRApLeyY, Nottingham, “Improvements in ma- 
chinery or apparatus for twisting yarns and other threads of 
cotton, wool, silk. or other fibrous substances.” 

$17, ALFRED Eriis BARKS, 186, Mile-end-road, “ An improved 
method of making plates or palates for artificial teeth 

332. CLINTON Enecumee Baooman, 166, Fleet-street, 
ments in the construction of corsets or stays,” 

240, HENRY BrYckson, Joun Bryceson, and Tuomas Howxon 
Morren, 4, Stanhope-street, Euston-road, “Improvements in 
the construction of organs end in the application of electricity 

4 bydraulies thereto.” 

“2 JON JAMES BAGSHAWE, Thames Steelworks, Sheffield, and 
WILLIAM FoTuerGiL. Barno, Birmingham, “ Improvements fn 
machinery for manufacturing semotina and flour, and in appera- 
tus for producing portions of sach machinery. 

PETER JENSEN, 2, Chiswell-street, Finsbury 


“ Improve- 


AG re, “ Mode 
of utilising the motion of the waves relatively to that produced 


by them on the ship, for the propelling of the same, or for other 
seful yes,” é 

ws. Joetait VAVARSEC n, Gravel-lane, “ Improvements in appars- 
tus for working heavy guns or ordnance.” 2 

250, Gone Baay, Deptford, “ An improved slip hook. 

354. Jomn Jonson, Derby, “ Improvenients in explosive projes- 
tiles,” 

356. Wa.rer BLUNDELL, 177, Upper 
ments in guards or apparatus applicable 
prevention of down 4 t. 

358, James HENDERSON, Le h, “ Improvements in surface eun- 


“ Improve- 
to chimmeys for the 








densers and refrigerators. 
260. James TAYLOR, Britannia Works, Birkenhead, “ Improve- 








ture 
378. Bexzamin 


and in the means or 
3. Erignnk J0acuim DANIEL Fossann, Albouy, 24, 
“ Dp ” 


a 
sot one Bexar Joukson 7, Line's ian ea, Improve 
menta in steam engine y 
386, WitstAM Rosset Laks, 8 Southampton-bulldings, “ An 
im other furnaces,” 


proved for puddling and . 
383. Bristow Hoyt, 1, Serle-street, “ An improved manometro- 
barometric sppsratas and vaenum gange, applicable also as a 


a isan 
390, EMING JENKIN, 5, Fittis-row, Edinburgh, “ Improvements 
a) for electric Z 
EUBEN PHELPS, Gronee PHELPS, and CHARLES WitLian 
provements 


& 


392. 
PHELPS, “im im infante’ and invalids’ 
feeding bottles. 
394. WILLIAM WILLIAMS, Sneinton Elements, Sneinton, “ Im- 
Suimeeioae the passengers and the 
3%, JouN Wikinson, and Wit44am Scott, Bradford, “ Im. 


a ere in looms for he 
. Jonn Hewny JOMN#ON, “47, "s-inn-flelds, “ Improve- 
ments in the manefacture of paper.” 


406, Kinarp Bagnort Evwan 65, Ciaverton-street, ~ Improve- 
ments in apparatus for ~ between the guard, 


engine-driver, in railway trains.” 

40%, het HILTON, Bolton, ~ feuprgranemis in Wome for 
weaving.” 

410,. Jamus Stuart, 40, '-Helds, * im- 
provements in the separa: of wool, hair, #iik, other 
pore Ewe he vegetable fibres in materials composed of 


412, WILLiam Lever. Union Hall, Union-street, “ Improvements 
in the mapufacture of hats and other similar head coveringa.” 
414. CHARLES THOMAS EVANS LASCELLES, Great Guilford-street, 
“Improvements in machine-made casks and in the machinery 
to be used in a casks.” 

~ JouN FLoweas BentTLey, Peterborough, “ Improvements in 

ters.” 

420. JosxrH CLAYTON, Radcliffe, “ An improved - for fixing 
and brigh antline and colours printing on 

cottwn, woullen, silk, or mixed 

422, JOHN ALEXANDER Fouses Sure, Hereford, and Tuomas 
CALLENDER Hinpe, Fownhope, “ Improvements in the produc- 
tion of heat for heating the boilers of marine steam engines, and 
in the furnaces and tus used for that purpose.’ 

424, JONATHAN EpwiN y Cardi, Wisdsam Coorzr, 
Rotherhithe, Geones THomas ARROWSMITH nae Gloacester- 


street, and WriisAm YOUnG, of Peckham, te in 
means oT @ for communieation between the passengers, 
guard, and driver of railway trains," 
426. George FREDERICK ANSELL, 27, -street, Bussell- 
square, “ Improvements in the mannfactare of steel and tron.” 
428, Grorce AveusTos NowsELh, Ni ton, “ irapr in 





lamps.” 
490. Tiss Peter ANseN, Leith, “ Improvements in stoves.” 
432, Benjamin Pryor Stockmas, 23, Abingdon-street, “ Im- 
provements in meters a to measuring water.” 


Patents on which the > Duty of £50 has 
been Paid. d 


Gold 





in distilling eval 
awunes, 1866, 


478, JAues Younes, Li “ Impe 
shales and other substances.”— Dated Lith 

513. Josuva Kipp, Battersea rise, “ in carburet- 
ting et pressure — steam. air, or coal ~. for light- 
ing and heating purposes, for generating steam or wer eo 
yaponr, ~~ or apparatus employed therein.”— Dated 17th 

‘ebruary, . 

498. Epwarp Joun Cowirne Wetcu, Harrow, “Improved ap- 

paratus for carburetting air and gas.”— Dated 1th February, 


L866. 
520, Tuomas Kennepy, Kilmarnock, “Improvements in water 
meters.” — Dated 20th February, 1866, 
ALFRED MOORS, Moore, “Certain improvements in the 
method of and means for com: with and transmitting 
pewer from place to place.”—Dated February, 1866, 
539, Henny Spink Swirt, Peckham, * Improvements in the 
struction of pumps.”— Dated 7ist February, 1866. 
69a Wrasse OLARK, 58, Ch y-lsne, “imp 
pin cartridges.” — Dated 26th February, 1666, 
574, Tomas BuLtey, Liverpool, * lmpro in app 
for cleaning the bottoms of iron, steel, and other navigable 
vessels, when afleat and in motion, or lying in a stream.” — 
Deted 24th February, 1466. 


Patents on which the Stamp Duty of £100 has 
been Paid. 


con. 








448. James W1L100x, Ludgate-hill, 
factore of frilla or ruffies, und in 
emplvyed therein,” — Dated 19th February, 1862, 

425. James Comes, Belfast, “ in machinery for 
winding cops, and in the treatment of cops fur warps end other 

.'~ Dated 17th February, 1862, 


“ Improvements in the manu. 
the binery or tu 





Li 


106, Tuomas Warsow end Rosert Daaour, Thornton, near 
Bradtord, “ improvements in means or for ale 
and combing wool and other Sbres,”—. 25th Febraary, 
1862. 

1248. JAmE# EGLINTON ANDERSON GWYNNE, Eosex-street Wharves, 
Strand, “lmprovements the construction of centrifugal 


in 
pumps and in the application thereof, parts ef which improve- 
ments are slew applicable to other pumps.”--Dased 29th April, 


Ls62. 

459. JAwEs Srewct, Liverpool, for trans- 
shipping and ena y moe or Pos aed oe and for 
wi ° 
a YE 21st February, 


e in bleaching and 
ge ee EE or otherwise 
Dated 24th Febraary, 1862. ee. “ 
or erections,” —Dated 
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RATLWAYS IN CANADA. 

Arren some years of inaction the minds of the Canadian 
people seem to be again undergoing agitation on the sub- 
ject of railways. We have several times in this journal 
made reference to the proposed narrow-gauge lines, and 
it appears that the promoters of them are working energeti- 
eally to accomplish their ends; it is sincerely to be hoped, 
however, that before they come to actual constraction they 
will reconsider the whole matter and determine to adopt the 
gauge of the country. A Canadian correspondent writes to 
us concerning these lines as follows: 

** One thing they are doing, however, which cannot fail to 
prodace a healthy feeling in the public mind, and to con- 
vince people here that if they wish for railway accommoda- 
tion, themeclees must lead the way. The promoters of the 
narrow -gauge lines are thoroughly can vassing every muni- 
cipality interested for aid by bonuses to their several pro- 
jecta, and they are meeting with a large measure of success. 
The principles they are endeavouring to instil into the 
minds of the people may be briefly stated as under: That 
the lines will be a vast and immediate service to the districts 
they pass through and will accommodate ; that the country 
is too sparsely populated to warrant the assumption that 
they would pay in themselves as a commercial investment ; 
that, to insure the construction, at least one-third of their 
estimated cost should be a free gift from the municipalities ; 
that they believe and hope one-third more can be raised in 
stock, and, if so, that no difficulty should be experienced in 
raising the remaining one-third, in the debenture bonds of 
the road. Whether they are right in the last impression 
or not it is not for me to say, as they have issued no pro- 
apectus nor given the outside public any means of judging 
what their prospects of traffic are. 

“The Port Whitby and Port Perry Railway scheme was 
chartered at the same time as the two narrow-gauge rail- 
way projects, but the directors of this line have wisely 
eschewed the error of departing from the established gauge 
of the country. They have, however, based their endeavours 
of obtaining the construction of their line on the same 
nealthy principles of procuring aid from those who will be 
the recipients of the ultimate benefits. The municipalities 
in which the road will lie have wisely and generously 
granted their debentures as a bonus to it to the extent of 
20,0001. sterling. The stock is being taken up with spirit 
and does not lack much now of another 20,0002 sterling. 
The surveys, plans, and estimates are being prepared by 
Mr. William Sykes, C.E., of Toronto, and are now nearly 
completed. A provisional contract for the works has been 
entered into, the ties and fencing materials are being pre- 
pared and delivered, and everything is so far advanced as 
to warrant the assumption that 60,000/. sterling will con- 
struct their road and so far equip it as to enable them to 
commence operations. The company therefore are sanguine 
that an issue of 20,0002, sterling of their mortgage bonds 
bearing 7 per cent. interest will enable them to complete 
their road, while these bonds will be a really good invest- 
ment for capitalista. 

“The road will be about twenty miles in length, its 
southern terminus in Port Whitby on Lake Ontario and its 
northern terminus in Port Perry on Lake Scugog, it 
lies wholly within the county of Ontario, and for its entire 
length will be of the utmost value as a thoroughfare for 
that important county, and will realise a considerable 
»mount in local and through traffic. But the staple trade 
of the line will consist in its traffic in sawn lumber, Lake 
Scugog with Port Perry at its head forming a collecting 
dept for a vast chain of inland lakes and rivers, whose 
shores abound in pine timber of a very valuable descrip- 
tion. It is eatimated that this vast lumbering district will 
for a long series of years yield large supplies of timber for 
the American markets, while the lakes and rivers alluded 
to afford water conveyance of the cheapest character to 
the northern terminus of this railway, while the railway 
itself affords the shortest “ portage” to Lake Ontario from 
whence the lamber will be distributed to the various 
markets in the United States. 

** Already the directors have had written contracts offered 
them for freight amounting to forty millions of feet, board 
measure, of sawn lumber annually ; while in the prospect 
of the road being built numerous sawmills are now being 
erected, depending on this railway as an outlet for their 
manufactures.” 


Loxpos.—It is not easy to define where London begins 
and ends. The “ London” of the Registrar-General extends 
east and west, from Poplar to Hammersmith, and from 
Woolwich to Wandsworth, and north and south from 
Norwood to Stamford-hill and Hampstead. The area of 
London thus defined is 77,907 acres, or 122 square miles, 
equal to 31,668 hectares, or 316 square kilometres. The 
area of London is equal to a square of a little more than 
11 miles, or 18 kilometres, to the side. The people live in 
400,778 houses, each inhabited on an average by 7.8 persons. 
The population of London at the present time is about 
3,160,000. About 3,637,000 people live within 15 miles of 
Charing cross, the police district. The mean density of 

ypulation in London is expressed by nearly 100 people to a 

ectare, 40 to an secre, 25,655 to a square mile; the popula- 
tion density of the capital being 100 times the density of 
the United Kingdom. The average elevation of the ground 
on which the population of London live is 39 ft., or 
11.9 metres, above Trinity high-water mark; the elevation 
varying from 11 ft. below high-water in Plumstead marshes 
to 420 ft. above high-water mark in Hampstead. 





RITCHIE’S YEAST FILTER. 


MESSRS. MORTON AND WILSON, ENGINEERS, STOCKTON-ON-TEES. 


We illustrate, above, Mr. Ritchie’s yeast filter, which is 
one of the simplest at present in use. It consists of a shal- 
low trough, A, having a false bottom, B, either perforated or 
made of wire gauze. Above this false bottom are spread one 
or more thicknesses of cotton cloth, and on this the yeast to 
be filtered is poured. There are two apertures in the bottom 
of the trough, and through one of these the air is exhausted 
by means of the pipe, C, and pump, D, which latter is worked 
either by hand or steam power. The air being exhausted, 
the atmos mt pees forces the liquid through the cloth, 
leaving the solid yeast on the latter. The second opening 
at the bottom of the trough is provided with a cock, E, 
through which the filtered liquid can be drawn off. 


LARGE ARMOUR PLATES. 

An experiment in rolling large armour plates was suc- 
cessfully conducted at Sheffield last week at the works of 
Sir John Brown and Co. The plate manufactured and 
finished is 12 ft. 8 in. long, 8 ft. 6 in. wide, and 5 in. thick. 
The difficulty experienced in producing large plates has 
hitherto been in heating sufficient wide piles in the furnace, 
and in thoroughly driving out the slag and cinder, which 
would become incorporated in the plate. By the process of 
Mr. Ellis, the managing director of the company, the piles 
are built up comparatively narrow, and are passed through 
the rolls until the length of the mass becomes equal to the 
finished breadth of the plate. The pile is then turned, 
and rolled out, in the direction of its breadth, until the re- 
quired length and thickness is attained. 

The pile from which the plate was constructed was built 
up of five slabs, each 7 ft. by 6 ft., and 3} in. thick, weigh- 


from the time when the pile was withdrawn from the 
furnace. 

The successful issue of this experiment promises a great 
advance in the manufacture of large armour plates; and 
the difficulty of dealing with wide piles being avoided, 
plates 8 ft. wide, and not only 12 ft., but 20 ft. or 30 ft. 
long, can be produced by the method of Mr. Ellis. 


ROCK BORING MACHINES. 
To tHe Epitor or Exeixeerine. 

Siz,—TI notice that in your paper of the 12th of this month 
you have described my rock boring engine as applied to 
boring large holes into which the machine descends. The 
apparatus, as you have shown it, was designed for boring in 
deep water from a raft. 

In well-boring I would prefer to suspend the machine by 
a wire rope instead of by a screw and a connexion of iron 
pipes as represented. Raising and lowering the machine 
would then be attended with much less delay. 

The compressed air for working the machine would be 
supplied through a hose placed inside of another for convey- 
ing the exhaust air to the surface. This outer hose might 
in some eases be used for suspending the boring machine, 
being protected on the outer side by a suitable covering of 
wire. I remain, Sir, yours obediently, 

F. R. Derive. 

5, Westminster Chambers, Victoria-street, 8.W., 

Feb. 22, 1869. 

Tue Preumatic Desparcu.—At a meeting of the City 
Commissioners of Sewers, held on Tuesday last, permission 
was given to the Pneumatic Despatch Company to construct 
atube below Newgate-street and the Holborn Valley Works, 
to Hatton-garden, before the end of June next. 

Association or Exycryegrs ty Giascow.—The usual 
intermediate meeting for discussion was held in the 
Religious Institution Rooms on Tuesday evening, the 23 rd 
inst., Mr. Robert Lindsay in the chair. The discussion on 
Mr. J Jennings Campbell's paper on “The application of 
Geometry to the proportioning of slide valves” was continued 
after which Mr. David Johnstone exhibited a model of, 
Messrs. Quintin and John White's patent new positive and 
safety motion for actuating the shuttle boxes of Jooms, 
and pattern mechanism for controlling and regulating the 
latter. 





RILEY’S COUPLING LINK. 

We give below an engraving of a useful form of coupling 
link designed and made by Mr. Isaiah Riley, of 62, Grange- 
road, Hoxton, for connecting the ends of broken crane chains 
and similar purposes. Referring to the engraving, it will be 


FIC.1. 


| > 
' ; : | seen that the link, which is made of tough malleable cast 
ing 14 tons, and was heated for sixteen hours previeus to | 


rolling, which operation occupied three-quarters of an hour | 


iron, iscut through on one side, and that the opening is 
filled by a piece having dovetailed ends fitting tightly into 
corresponding recesses in the ends of the link. The connect- 
ing piece is secured in place by steel pins rivetted over at the 
ends, these pins passing through the dovetails and sides of 
the recesses as shown. 

The solid side of the link is made somewhat thicker than 
the ends, so as to give additional strength, and altogether 
the various parts are exceedingly well proportioned. The 
links are made of such dimensions that they are slightly 
stronger than the chains in connection with which they are 
intended to be used. We have seen one of these coupling 
links, made for a 7.16 in. chain, which had stood a strain of 
3 tons 17 ewt. without failure, although the dovetails had 
commenced to “draw.” By the aid of these links a broken 
chain can be readily repaired with but very little delay, and 
without its being necessary to take the chains down to have a 
link welded in, a matter often of considerable importance. A 
number of these links have now been in use for some time on 
crane chains at the warehouses of Messrs. Gooch and Cousens, 
of London-wall, and experience has shown that they stand 
work well. 

Mititary Fistp Teteerarus 1x Inpia.—A telegram 
from India states that the Government has sanctioned a pro- 
ject for the maintenance of military field telegraph catabliah- 
ments. ——a 

Rartiway Biris oy Tue Sesstoy.—The report presented to 
the House of Commons by the Board of Trade on the railway 
bills of the Session states that 59 Bills have been deposited by 
existing companies, asking for power to raise 2,401,259/. ad- 
ditional capital, some of the Bills proposing the construction 
of new lines of railway, amounting, in the whole, to 105 miles ; 
and that 33 Bills have been deposited by new companies, 
asking for power to raise 14,060,225/. for the construction 
of 175 miles of railway, and 811,6002. for the construction of 
50 miles of tramway. But any one who supposes that Bills 
will really come before Parliament for constructing all these 
last 175 miles of railway and 560 miles of tramway will be 
greatly mistaken. The return states that these Bills will 
not be proceeded with. It was necessary for the new 
companies to make a deposit of money last month ; and if 
the return had shown how many of them complied with that 
condition, it would have given a more accurate representation 
of the private business of the Session. Fifteen Bills for the 
abandonment of 272 miles of railroad authorised have been 
deposited, and 24 Bills for an extension of time for completion 
of lines authorised. 
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HENRY’S TELEGRAPHIC CURRENT METER, 
AS USED FOR MEASURING THE OUTFLOW OF THE GREAT AMERICAN LAKES. 


PIG. 8: 





AARALAALAL 


TALL LALA 


RATHER more than two years ago a discussion arose in the 
Western newspapers in America as to whether the great 
American lakes had hidden outlets through which a portion 
of their waters were discharged, or whether on the other hand 
they were fed by subaqueous springs. Those by whom the 
first mentioned theory was upheld, asserted that the water 
which the lakes received could not be accounted for by 
evaporation and the visible outfiow; whilst the other party 
maintained that the St. Lawrence dischar, a greater 

uantity of water, than was received by the lakes from all 
the known sources of supply. In the absence of reliable 
scientific observations each side was able to turn to account 
the various phenomena connected with the lakes, such as 
their periodical rise and fall and the occasional rapid varia- 
tion in the level of their waters; but at length, the question 
under discussion being one of great scientific as well as 
popular interest, General W. F. Raynolds, the Superin- 
tendent of the Lake Survey, determined to thoroughly investi- 
gate the matter. Accordingly during the last two summers 
observations have been made in the St. Clair, Ste. Marie’s, 
Detroit, St. Lawrence, and Niagara rivers, for the of 
measuring the actual outflow of the lakes, the gaug- 
ing the mvers having been entrusted to Mr. D. Farrant 
Henry, who has been assisted by Mr. Lewis Foote, Mr. A. B. 
Flint, and Mr. Wallace, these three latter gentlemen having 
been stationed at Fort Niagara, Ogdensburg, and St. Clair. 


In order to get more reliable results than could be obtained 
by means, Mr. Henry during the past year designed 
the ingenious arrangement of tele; current meter 


which it is the more especial object of the present notice to 
describe ; but before proceecling with our description we must 
ay a few words respecting the method of determining the 
velocity of the currents before the introduction of Mr. 
Henry’s invention. ° 

The observations for the outflow of the lakes were com- 








menced in the spring of 1867 under the direction, as we bave 
said, of General W. F. Raynolds, and the velocities of the 
currents were obtained during that year by means of the 
double floats used by Generals Humphreys and Abbott, 
of the engineer corps in their hydraulic survey of the 
Mississippi. These consisted of two floats connected by a 
fine cord of a length corresponding to the depth at which the 
velocity was desired. The lower float was, es an 
old wooden paint keg, and the upper a tin ellipsoid, about 
6 in. by 1} in., with a wire projecting from the centre, bearing 
a sma!) flag. 

It was thought that the upper float had no influence on 
the lower, even when the latter was near the bottom, and 
therefore in a much slower current, on account of the differ- 
ence of surface exposed, about 1 to 5. But as will be shown 
hereafter, the velocity of the lower is accelerated the 
upper float proportionably to the depth of water, pro- 

ly to the velocity of the current. Besides, on account of 
the pulsations of the current, one double float may be carried 
through at a great velocity, and another at a lesser one, or 
all may be too fast, or too slow; and thus the mean of the 
observations may be very different from the true mean velo- 
city of the current. 

ithout knowing the reasons for these irre; Mr. 

D. Farrant Henry found that the results obtained were so un- 
reliable that he was led to invent the telegraphic current meter, 
which we have already mentioned. This has been used during 
the past season, and Mr Henry states that he is convineed that 
it is as accurate for the determination of velocities in dee 
rivers as Mr. Darcy's modifications of the Pitot’s tube is 
for small canals; and it is the only method yet discovered 
for measuring the pulsations, or variation im the velocity, of 
the current. 
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Thus we have in the float meter the commencement of re- 
volutions at 0.3 ft. per second, and in the propeller at 0.66 ; 





and the observed and com Fess ee ee tebe foam 
In the method of finding ae ee meter 
through still water, the resistance may be from, that 
of water in motion. 

The determination of the coefficient by with 
floats is uncertain for reasons already 3; but as it 
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Two wires were stretehed across the canal 200 ft. apart, 
and the passage of the floats each wire was 
to the recorder, who noted time by means of « 
nometer. The meter was run continuously halfway between 
the wires at the middle of the canal, the observations 


were token st pie oegeS a 
"The fyllowing fale e- II, showe the velocity of th 
urrent iven means rate, 

aie ae the arithmetical sum of the differences 

between the velocity given by each float and that given by 


the meter, 
TABLE No. IL 


Velécity of Current in 
feet per second. | 


rithmetical “um of 
Differences. 


By By Diffe- 
Floats. Meter.' renee. | 2 


; } 


+ 0.219 to — 0,162 
+ 0.064 to — 0.161 
+ 0.157 to — 0.002 


| 
+ 0.012 (2.314 0.006 
1916 | +0080 |0O368 0.061 


1.434 | —0.042 }0.443 (0.074 


From this it will be seen that the difference between the 
mean velocity as determined by the floats and by the meter 
is small, though the single floats have a large range. 

The other method of testing the meter by observing the 
quantity of water passing it in a given time Mr. Henry has 
not yet been able to try, but Morin (Hydraulique, p. 100, et. 
seq.) mentions a meter invented by M. Lapointe, and shows 
the method of finding its coefficient by means of known 
oo of water passing through it in certain times, 

{e proves to his own satisfaction, that the coefficients of this 
meter at different velocities form a straight line; and gives 
the form of its formula as follows : Q=a+ n; a and b being 
two constants to be found from exponents. He finds these 
constants by placing the meter between two reservoirs, the 
upper one being much the larger, and finding the number of 
revolutions mado by the meter during the time the lower one 
was being filled, the head, of course, decreasing after each 
discharge. He gives a table of the observations from which 
he computes the above constants, a and b, by plotting the 
discharge and correspondent number of revolutions. These 
introduced into the formula make the discharge in one 
second, in cubic metres, Q=—0.02+4-0.02203 n, or discharge 
during the known time, Q! = 0.02T+-0.02203 ». Mr. 
Henry has taken M. Morin’s data, and has computed the 
coefficient for the meter, reduced to English feet, for the 
different velocities. The differences between the observed 
coefficients and that computed from the curve, are given in 
Table No. LLL. below: 


TABLE No. IIL. 


L.Ox0 | 


aat t Number of observations 


Coefficients. 

Observed. Computed. 
0.650 
0.672 
0.540 
0.519 
0.502 
0.408 
0.485 
0.480 
OA78 


—— a 


Velocity in feet | 
per second. = See 
Difference. 


— 0.001 
+0.006 

0.000 
+0.005 
+0.003 
+0.001 
— 0,008 
—0,004 
+0.007 

0.000 


0.571 
0.545 
0.519 
O507 
0.496 
0.486 
OATT 
O474 

Sum 

Mean 


It will be seen that the observed coefficients differ from the 
eurve even less than in Mr. Henry's meter. Beyond the 
velocities given in this table, there are a few observations ; 
and they plot on each side of a tangent to the ellipse perpen- 
dicular to the minor axis, showing apparently that the co- 
efficient becomes a straight line beyond a greater velocity 
than is given by this curve. From this it would seem that 
the curve found is one common to all meters, and, therefore, 
that the coefficients given in the Table No. L. are probably 
correct. 

Pigs. 2 and 3 show the register used. This consiste of a 
simple telegraphie sounder, with an escapement lever at 
tached to the armature arm, with the pallets so arranged 
that they just pass the centre of the first gear wheel, so that 
each time the armature falls and rises the gear wheel ad- 
vances one tooth. The first wheel contains 100 teeth, and 
has a ten-leaved pinion on ite axle, with which the second 
wheel of (00 teeth engages, thus altogether registering 1000 
revolutions, which are shown by the hands on the dial. 

The method of using the apparatus is shown in Fig. 5. 
A boat is provided with an ordinary anchor, and a weight for 
anchoring the wire. Ome line, about 200 ft. long, is fastened 
at the fluke end of the anchor stock, and another into the 
ring. owing out into the stream about 200 ft. above where 
the current is to be measured, the anchor is thrown over- 
board, and the boat dropped back, till it comes nearly to the 
end of the line fastened to the ring of the anchor. This end 


is now made fast to the front ring of the weight, and another | J 


hne and a strong copper wire are fastened to the pper . 
The weight is now lowered and the boat dogoat tack 


the same time, till the weight is vertically under the stern of | i 


the boat. The anchor line is made fast in the bow, and the 


ht is left slack, so that it will be out 
ed to the stern. The spring pole, 

runs fore bent down, the copper 
wire fastened to the afterend. This serves to keep the wire 
always taut, and also to take up small motions of the boat. 


line fastened to the 


TABLE No. IV. 


currents, and to inctease as the sides of bottom of the stream 
We ap SIRS ite ORNS Se ee ane 
the results of the observations made by Mr. Henry and his 
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The yoke in which the meter frame hangs has a swivel 
ring at top and bottom. To the upper one is attached 
measured cord, having spri every 5 ft., and to the 
under one is fastened a eaake: are two eyes in the 
side of the yoke; ‘whieh are passed-ever the copper of stand- 
ing wire, and on which they-slide u or down. meter 
being put om theayife it is inne depth of, Sft., 
and the ends of the ing wire and of the insulated wire, 
being connected with th ‘and Tegister in the boat, 
each revolution is recorded by the fegister. By means of a 
switch the register can be thrown in or ow€ Gf Cireuit in a 
moment, and the number of revolutions in given time 
found. 

The meter can now be lowered to any @ther depth, by 
means of the measured cord, which is ree to the Bs by 
the clasps to keep it as nearl ie as possi ¢, an 
the sovehaiiens found ; and by oe the requisite number 
of observations haye. been taken at that position. The 

ition of the boat cah be exactly deterntined by « theodo- 
ite om phaw@y se) * ay. ti, Yt tian oe Degen sf, 

After having fidtehed the required Bhai 
place, the upper end of the tasting wire 
and the weight is then pulled up by the line 
and, by means of the connecting line, the for 
very easily raised, even from clay bottom, as it is 
the upper end of the stock, and this lifts the 

The annexed Table, No. IV., shows the 
tween the meter and floats at different depths 

i Ihe distance between the stations wil 

They were connected by telegraph, and at eac 

for observing the passage of the floats. The time of pasenge 
was noted by a chronometer at the upper station, e 
meter was anchored half way between the stations, as near 
as was safe to the line of the ing floats, and run at every 
6 ft. of depth during the whole time the floats were passing 
at the same depth. 

These observations seem to show that the upper float 

the lower one forward during calms and wind down 
stream, and that it is retarded by winds up stream. The 
mean velocity found the first year by floats will be decreased 
about 10 per cent. by the meter observations last year, thus 
making the discharge smaller in the same proportion. 

Mr, Henry informs us that he cannot as yet tell what is 
the form of the horizontal and vertical curves, but he finds 
that in the St. Lawrence, which has a velocity of less than 
2 miles an. hour, the maximum velocity is almost always at 
the surface, and that in the other rivers, with a velocity of 
over 3 miles an hour, it is about 5 ft. below. : 

The coefficients given for the float meter, divided by 3.52, 
the length of the. circumference described by the centre point 
of the cups, will give nearly the p coefficient for the 

i bi 's ter, which is commonly taken 
t, as will be seen, it is greater for low velocities, 
not ever 2.3 or 24 for velocities over 5 





at 3. 
and is 
miles an hour. 
The observations. made with Mr. Henry's meter have 
ae tan nen Mr. 
is valuable e. 
‘ the maximums occur at 
a minute to a minute and a half, while 





every five or ten minutes there is a greater increase or de- 





assistants, and in the mean time we subjoin the following 
approximate velocities and discharges of the different rivers 
taken from the computations of the work in 1867. The 
quantities for the Detroit river are calculated. 





Maximum Mean 
Velocity | Velocity. 
Feet Miles| Feet | Miles | 
al on | our. 
0.967 | 


3.514 | 
8.000 | 2: 
2.258 | 1.64 
0.954 | 0.65 | 3 


| 
| Discharge 
cubic 





Ste. Marie ... ...) 1.921 _ 130 
St. Clair exe eee) 4.544 | 3.09. 
Detroit wee} 4.000 | 2.71 
Niagara eco ove] 3.870 | 3.82 
St. Lawrence eee} 1.462 | 1.00 




















TIMBER PRESERVING. 

Tux following is an abstract of a paper read at the meet- 
ing of the Chemical Seetion of the Philosophical Society of 
Glasgow on Ist February, by Mr. P.M. Moir : 

The tion of timber is of practical im ce, 
valuable alike to the student, anal worker, and 
the capitalist, and hence it is not to be wondered at 
that many minds have been directed to the solution 
of the question, How decay may be arrested, and the 
tintber preserved, and made as durable as the other 
os of the construction in which it may be employed? 

r. Moir’s paper was specially written to explain the 
methods that have been and are now in use for the pre- 
servation of timber from decay by ‘disease and exposure to 
the atmosphere, or destruction by marine worms and insects, 
and to show the resulte of the methods when applied 
Pryor land rposes the cipal 1 ed 

or the prin ications of preserv: 
timber are Pr all buildings, for talktey sleepers, viaducts, 
telegraph poles, pit props, hop poles, fencing, &. 
ber when ex to the action of the re ge is 
soon acted on by damp. This is especially noticeable in all 
timber fixed in the d. The action commences at the 


of wet and dry. This kind of wasting away is termed wet 
rot. hecther” and very destructive form ue decay is that 
which is known as dryrot. This i 

there is nd circulation of air. 

to be caused by gery ane but 

the parasites only appear after the decomposition has set in, 


and that a and live to consume the 
hich by theke aren i ight re 


timber Pile it i full of jeep, i 
res ot Be een vt Another 

Bs ethane mae causéd by the Termite or 
ant: is ture’s opétations destructive i 
Tndin, Ceypa, Brecil, and wheel Guplal’ counteles 
attacks are most ravenous on all wood buildings, railwa 
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sleepers, and bridges, eyen though the constructive material besides this it is very inefficient, as the nails readily corrode, It is probable that creosote awea its valuable 
be lignum-vitee, one of the hardest and most durable of | and leave room for ibe attacks of the living enemies, Another pari aners to the in it of from 6 to 14 per 
woods. : lan is to cover the piles or other submerged timbers with peg pa ee but which could not be used by 
Timber is also used extensively in marine structures— of sinc or copper. This also is an inefficient means of | itself for outdoor as it is slightly soluble in water. 
such as harbour works, piers, breakwaters, wharves, &c. | Protection. } hessling te Ui. Lehi, eure aa a6 ® preservative 
The destructive agents in such works are enemies| For the tion of wood by means of chemical pre- | agent in peinbnar ere | ways; 
than decay by dry or wet rot. There are two of them which | P&Tations, although many patents have been taken out, not} lat. etter a mig buminous substances and gives stability 
are the best known among salt water destructive agents, and | more t six have been worked commercially. In all cases | to the its of the cambium and cellulose of the 
are very ruinous to all wood erections which are up '. these patents were obtained for the use of solutions of certain wood. 
from their ravages either chemically or mechanically. They | Chemical compounds as preservative agents. The names of It absorbs and appropriates the oxygen which is 
are the Teredo navalis, or ship worm, and the Limnoria | the ntees and the most valuable compounds employed | within the pores of the wood, and so checks, or rather pro- 
terebrans. The teredo is a long worm-shaped creature | #¢ shown in the following Table : vents the eremacausis of the ligneous tissue. 
which perforates timber generally in the direction of the Kyan 1832 Chloride of mereury It resinifies within ped mee the wood, and in this 
grain, but sometimes across the grain with many windings. Margary 1837 Sulphate of copper. way shuts out both air and 
VW hen a knot is met with, or the shell of another teredo, the Bethel) 1438 “ : ; . It acts as a itive poison to the lower forms of 
creature accommodates itself to circumstances by bendin ra 1848} Creosote or pitch oil. animal and vege , and 80 protects the wood from the 
from its original course. In a fir pile taken from the old Burnett 1438 5 : attacks of fungi, acari, and other parasites, 
pier of Southend a worm was found two feet long and three- ss 1840 Chloride of zine. Since the ing process was first introduced in the 
quarters of an inch in diameter, Some have been seen three Boucherie 1839 Pyrolignite of iron. year 1838 it has been extensively employed in Great Britain 
and even four feet long, and One inch in diameter. The Fe 1k46 Sulphate of copper. . ; in all countries on the continent where creosote 
teredo grows very rapidly, and its ravages are often very Payne 1841 Sulphate of iron. oil can be obtained—France, Holland, Belgium, Germany, 
terrible on ships, piles, &. It is not very common on > 1846 Carbonate of soda. Spain, Portugal, and Italy; and in India, Cape Colony, 
Scottish shores, but it is sometimes found at Greenock. Brazil, and ot er tropical countries, to preserve timber from 


probably imported, the author thinks, in the planking of 
ships comifg from warmer countries. The only place where 
the author has seen the teredos in active operation in the 
northern waters was in Serabster Roads. There he found a 
large mooring buoy, built of fir wood, and constantly afloat 
in the bay, quite honey combed by the creatures, while the 
timber fastened to the pier did not seem to be touched by 
them; and be concludes that the teredo is not nearly so 
prevalent on the Scottish coasts as in the South of England 
and on the coasts of France and Holland where unprotected 
timber is readily destroyed. (The author exhibited a piece of 
American oak which was quite riddled by the teredo during 
four years’ exposure.) 

The Limnoria terebrans is very abundant around the 
British shores. Its ravages were first particularly observed 
inthe year 1810, by the late Mr. Robert Stevenson, engineer 
of the Bell-Rock Laghthouse. While engaged in the erection 
of that structure he found the timber of the temporary 
erections to be soon destroyed by the attacks of the limnoria. 
So little was known of the limnoria at the time that Dr. Leach, 
a well-known naturalist, who received some specimens from 
Mr. Stevenson in 1811, declared it to be a new and highly 
interesting species. In 1834 the late Dr, John Coldstream 
wrote a very full and interesting description of the creature. 
The limnoria very much resembles a wood-louse, and is 
about 4 in. in length. It is gregarious, and in situations 
favourable for the exercise of its habits it soon produces 
great effects on the wood to which it attaches itself. By 
boring in all directions it so disintegrates the wood as to 
allow the sea to wash away its surface, and thus layer after 
layer of the wood is riddled by the borer, and then abraded 
by the sea until the whole piece of timber attached is com- 
pletely destroyed. 

Various opinions haye been entertained regarding the 
mode in which the limnoria perforates and destroys timber, 
but the opinion expressed by Dr. Coldstream after very 
careful observation seems to be the most worthy of credence. 
He states that the animal effects its work by the use of its 
mandibles, and it seems that it is ne that the hole 
should be filled with salt water. The distance bored is from 
one to two inches long, and as the hole increases in size the 
animal leaves its old workings and begins new ones. 

All kinds of timber in the unprepared state, except green- 
heart, are readily devoured by the limnoria, if used in 
harbour works not ex to the influence of fresh or river 
water. Greenheart is not molested by the animal at all, 
but every other kind of wood is attacked immediately that it 
is put into the sea, whether afloat or fixed, but more readily 
if fixed. The boring is generally limited to that portion 
which is between two-thirds flood and the bed of the sea or 
estuary. The rate at which the limnoria bores into wood in 
pure salt water is said to be about one inch in a twelve- 
month ; but instances have oecurred in which the destruction 
has been much more rapid. At Greenock, for instance, a 
pile 12 in. square was eaten through in seven years. The 
limnoria cannot live in fresh water, hence it is not found 
doing any damage in the Clyde higher than Port-Glasgow. 
(The author showed several specimens of timber attacked by 
the limnoria, one being a piece of a pile put down at 
Grimsby in 1851 and taken up in 1868.) 

Greenheart timber in its natural state is the only wood 
now ift use for harbour works that is proof against the attacks 
of marine creatures, and those of the white ant in tropical 
countries. There are two reasons why it enjoys this im- 
munity from attack: first, there is its great hardness; and, 
secondly, there is the presence of a large quantity of essen- 
tial oil. Itis a very hard and durable wood, weighing about 
75 lb. to the eubie foot, and having a specific gravity of 
1.089, so that it is a little heavier than water. It is brought 
from Demerara. Great care is required in working it, as it 
is very liable to split. In sawing it is necessary to have all 
the logs bound tightly with chains, failing whic precaution 
the log would break up into splinters, and be very apt to 
injure the men working it. Greenheart timber bas been 
largely used at Liverpool, and is now being employed at 
Greenock in the construction of the new steamboat wharf, 
for the main and sheet piling, the deck platform and ~— 
being of pine creosoted with 8b. of creosote oil to the cubic 
foot. 

The author then proceeded to diseuss the various mechani- 
cal and chemical methods that have been employed to pre- 
serve timber from natural decay or from the destruction 
effected by living creatures. Jhe mechanical methods are 
wholly employed for marine purposes, and are the oldest. in 
use. One of these consists in covering piles, between high 
and low-water mark. with fat-headed iron nails, the heads 
being about 1in. in digmeter, and the nails being driven in 
#0 close that the heads toweb, but de not overlap each other. 
This method is ex ve, both on account of the materials 
employed and the time required in the operation: and 








The methods employed practically in working these patents 
were three in number, namely, steeping, vital suction, and 
pressing in close vessels, Kyan and Margary employed the 
first-mentioned method; Bouecherie employed the second; 
and Payne, Burnett, and Bethell employed the third, which 
was also latterly adopted by Boucherie. The first and third 
methods required that the tumber should be seasoned and free 
from sap. 

The author described each patented process at some length, 
mentioning how it is carried out, the advantages and disad- 
vantages in each case, and the conditions under which it bas 
any practical benefit. In no case did the evidence regarding 
the value of the process seem to equal that in favour of the 
creosoting process patented by Bethell, at all events if the 
timber is to be exposed to the weather or to be used in 
structural works which are subjected to the action of cither 
fresh water or salt water. 

Kyanising, or injecting corrosive sublimate (chloride of 
mercury) into timber, is very expensive if properly done ; 
and besides this there is the fact that it is practically useless, 
inasmuch as it has been found that kyanised pie, after 
three years’ immersion in the sea, did not contain a trace of 
the preservative compound. 

Sulphate of copper, first suggested as a preservative agent 
by Margary, and afterwards employed largely by Boucherie, 
may be used to prevent dry rot in timber; but for piers, 
bridges, railway sleepers, and other structures which are ex- 
posed to the action of water, it has no practical value, as the 
water dissolves out the salt with great rapidity. Timber 
prepared with this salt, and used for marine purposes, is as 
readily destroyed by the teredo and the limnoria as unpre- 
pared timber. 

In Payne’s process solution of sulphate of iron is first ab- 
sorbed into the wood, and afterwards carbonate of soda. 
Double decomposition ensues, and the ical result is the 
formation of oxide of iron, the deposition of which renders 
wood brittle, and does not prevent the attacks of either of the 
animals just named. 

Of Sir William Burnett’s chloride of zine process the 
author could say nothing from personal experience. The 
essential part of the chemical action of the compound is the 
formation of an insoluble coagulum with the albumen of the 
wood. It is claimed for the Burnett process that it renders 
wood proof against the attacks of the white ants in India; 
and wood for indeor purposes is permanently improved by it. 

Bethell’s patent process for preserving timber by the use of 
creosote or pitch oil is the only one which really accomplishes 
the object aimed at, although many patents for the use of 
olesginous substances had been secured prior to the year 
1838, with the #ame object in view. Creosote acts very 
powerfully in coagulating the albumen contained in the colls 
of the wood, and besides this it effectually preserves the fibre 
of the timber, and hence its value over all other so-called 
preservative agents. : 

The apparatus required in the creosoting process consists 
of an injeeting cylinder; generally about 6 ft. in diameter, 
and varying from 30 ft. to 701%. long, together with exhaust 
and pressure pumps, an oil tank, and the requisite piping 
connexions. It is not unusual to have both ends of the 
cylinders open, so that the timber may be entered at one end 
and removed at the other with the greatest facility, and to 
have them fitted with air-tight iron Som, which are remoy- 
able at pleasure. When the cylinder is charged with timber, 
and the door or doors properly secured, the air is extracted 
by the air pump, both from the interior of the cylinder and 
from the pores of the wood. A vacuum being produced in 
the cylinder, the oil, which has been heated in the tank by 
steam pipes to a temperature of about 120° Fahr., is allowed 
to rush in, and when the cylinder is full, the inlet pipe is 
shut and the pressure pumps are started to force the oil into 
the wood, the pressure being maintained at from 150 Ib. to 
200 Ib. on the square inch until the.wood has absorbed the 

uired quantity of oil, which is learned by reference to an 
tales gange. For land purposes the amount of oil recom- 
mended is 8lb. to the cubie foot of wood, and for marine 
urposes from 10}b.to 12\b. per cubie foot. In France, 
Belsiam, and Holland the quantity used varies from 16 lb. 
to 26ib. per eubie foot when the timber is imtended for 
marine works. Beech wood has absorbed as much as 31 ib. 
of oil per cubic foot, and when used for railw y platforms or 
harbour works, it is doubtless the cheapest and most durable 
material that can be used. 

Creosote {or pitch oil, as it is more commonly called in 
Scotland) is obtained in the distillation of coal tar, the other 
ingredients ag, ome gm liquor, crude naphtha, and the 
residual pitch. e coal tar of Scotch gasworks 
yields about 25 per cent. of oil which distils over at tempera- 
tures ranging from 400° to 700° Fabr.; in England, however, 
the amount is only about 20 per cent. The author estimates 





the annual yield of pitch off im Seotland at ome million 
gallons, almost the whole of which is used for creosoting 





the attacks of the white ant. Wherever it has been properly 
carried out it has been completely successful. 

Of late, many railway companies have discontinued the 
use of creose sleepers, not from any failure of the " 
but from the wear and tear of the caused by the 
chairs cutting down into them and grad rendering them 
useless, This mechanical injury to the deopens would be 
greatly lessened were the base of the chair made broader. 
According to Mr. Deas, late engineer on the western section 
of the North British Railway, it will doubtless be less and 
less the practice of railway companies in this country, under 
the present fi inl depression, to creosote or otherwise 

reserve their sleepers, as the cost of the operation—fid. to 

. per sleeper—is such a high proportion to the origina! cost 
of the sleeper, which is generally from 2s. 2d. to 2s, 6d. for 
each, while, owing to the cutting-down action of the chairs, 
the prepared sleeper becomes useless for permanent wear 
almost as soon as one un od. 

For harbour works in Scotland the creosoting process has 
been largely used. At Leith, the west pier, consisting of 
1013 main piles, is entirely construeted of creosoted timber, 
and the extension of the east pier contains 312 main — 
also These erections were commenced in 1848, 
and finished in 1853, and at the present time they are as 

rfectly sound as the firet day they were put down. 

he gates of the now dock now being constructed at that 
port are made of ecreosoted pine bound with greenheart 
timber, the quantity of oil used being 10 Ib. per cubic foot. 
At Glasgow all the wooden wharves, with the exception of 
the steamboat quay, are constructed of creosoted pine, 4 lb. 
of oil to the cubie foot. The whole of the wharves at the 
Kingston Dock are built of creosoted wood, the same quan- 
tity of oil bear | used. At Port-G and Greenock 
timber prepared by the Bethell process is largely used, and 
the same is true of nearly every port in England. Much 
attention has been given to the creosoting process by the 
Belgian Government, and so satisfactory have the experi- 
ments been that no other process is used by that Govern- 
ment. Very full and interesting accounts of the Belgian 
experiments upon the annie process have been prepared 
by M. L. Crepin, ingénieur des Ponts et Chaussées, especially 
in “Annales des Travaux Publics de Belgique,” vol. xxi., 
1864. M. Crepin affirms that wood retains all its former 
elasticity in the creosoted state, and acquires a density which 
it did not possess in the unprepared condition. M. A. 
Forestier, engineer-in-chief for the department of La Vendee, 
made a very minute and elaborate report for the Paris Ex- 
hibition of 1867 on the ecreosoting process and experiments 
made with it on timber used in both land and marine works 
in France ; and in that country the process is also largely 
employed. 

r. Moir's paper was fully illustrated by numerous 
specimens of timber, some of which were quite unique, by 
tha rrams, &e. An interesting discussion followed the 
reading of the paper, in the course of which the advantages 
and disadvantages of various metallie salts as preservative 
agents were discussed, One of the speakers referred to the 

reat value of chloride of magnesium as a preventive of 
decay, and as rendering wood proof agamet the action of 
fire. Another spoke of the desirability of securing some 
means of preventing the action of hot acid vapours upon 
wool used in chemical works, creosoted wood being ineap- 
able of resisting the action of such substances ; and another 
member quoted the instance which was given in ExGineEn- 
nG last year, of the great preservative power of creosote, 
as evi by the fresh condition of a sleeper taken from 
the Stockton and Darlington Railway, after being exposed 
for more than a quarter of a century. 





Ovr Navy.—There were in. commission on the Ist of 
December last, 138 effective seagoing ships for general 
service, all steamers,—viz., 1 line-of-battle ship, 18 armour- 
plated ships, 30 frigates and corvettes, 89 sloups and 
smal] vessels; on the Ist of December, , the numbers 
were, respectively, 1, 19, 31, 19, making a total of 140 
were also in commission “ the Ist 1 Naor tence 1864, 8 

unnery and training (sailing) shipe: stationary, receiv- 
De and depdt sbipe tincladin Koyal yacht), 16 sailing and 
6 steam ; 4 suena seis we ips, and 4 store ships, 
all steamers: 8 drill ships (Royal Naval Reserve), eniling ; 
41 tenders, 9 sailing and 82 steam. Thus the total feet, 
including tenders, comprised 41 sailing and 148 steam 
vessels—229 in all; the numbers on the Ist of December, 
gg Rong gy ® one pret gray! i 
all. Adding (steam) guard ships 
which include three armour-plated 
including cruisers, 16 of 
c includ) 


ing 292 im al} ; the total on 





sailing and 234 steam vessels, making 320 in 
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MR. JOHN FOWLER, MR. JAMES ABERNETHY, AND MB. WILLIAM WILSON, ENGINEERS. 








COUNTY oF 


GENERAL 
CHART 
OF 
CHANNEL. 





SCALE 
or STATUTE MILES 


We publish, above, a chart of the route at present selected | 
by the engineers of the Continental [ntercommunication | 
scheme for the crossing of the Channel; and also enlarged | 
diagrams, showing the general arrangement of the Harbour | 
on the English and French coasts, as at present designed. | 

Dover is naturally the site chosen for the establishment 
of a harbour and docks on this side of the Channel; for, be- | 
sides offering the most convenient site for the construction of 
the necessary works, there is there a railway concentration, | 
and the greatest facilities are afforded for meeting the re- 
quirements of the vastly increased traffic which will be called | 
into existence by the establishment of the ferry. 

The earlier propositions of Mr. Fowler for this scheme 
suggested the improvements of Calais Harbour and the con- 
struction of supplementary works at the end of the present 
piers, where a sufficient depth of water could at all times be | 
relied upon for the large vessels employed to work the 
service. 

Calais is, however, eminently unfitted for such a purpose. | 
It has a sandy fore shore, stretching out so far that a pier 
nearly a mile long is necessary to accommodate vessels at all | 
states of the tide. while outside the harbour are the shifting | 
sands of the Ridens de Calais, and vessels making for the | 
port are exposed to all the winds from west to east. 

Along the coast towards the south-west, the shore chan 
from the sandy flate to rock, as at Cape Blanenez, which | 
Providence has provided for the French abutment to the 
Boutet bridge, and, further on to Cape Grisnez, where the 


—— an on ee 


| the Ambleteuse Road, between the coast and 


heal Monee 


cliffs’ rise above 200 ft., and are crowned by the Pharos, 
whose light is generally visible from Dover. Falling almost 
due south the coast is protected by the headland of Cape 
Grisnez, and three miles south, at Audrecelles, is found appa- 
rently the fittest site for the construction of a harbour and docks 
on the French coast. The direct route, made by the Grisnez 
light visible through the passage, is 23 miles across the 
narrowest and deepest part of the Channel, well to the east of 
the Varne and Le Colbart shoals, and with 7 fathoms of 
water at the mouth of the Audrecelles harbour at the low 
water of spring tides. To the south of the proposed site lies 
e Bassure de 


Baas shoal. 


An inspection of the proposed arrangement of the Dover | 
| when the newly created traffic had 


Harbour and Dock will show that the new works would lie 
outside the town, and be formed on a site reclaimed from the 
sea. The new pier, by which a harbour of 24 acres would 
be enclosed, would prevent the periodical damage done to 
the shore, and protect the Admiralty pier, which forms the 
western limits of the harbour. A short branch from the 
London, Chatham, and Dover Railway to the north of the 
town, would be constructed partly in tunnel, skirting Arch- 
eliffe Fort, and make a junction with the sidings of the new 

which run out of the South-Eastern Railway; from 
this junction the trains would be backed into the vessel. 
By this arrang t the = ble system of level cross- 
ings through the town of Dover, which at present exists, 
would be superseded. 





PROPOSED HARBOUR 
AT 


AUDRECELLES 











On the French coast, works of about similar magnitude 
would be required, as sketched in the diagram. An area of 
44 acres would be enclosed by the sea walls, to which access is 
obtained by an entrance pointing towards the north-west. 
There would, of course, be no graving dock required on this 
side, but the station would be of somewhat similar dimen- 
sions to that at Dover, and the docks in which the vessels 
would lie would be roofed over at both piers. We shall 
shortly publish drawings of the design proposed for the roofs 
over the docks. A line of railway would run down the 
western breakwater, and a double track would be laid along 


| the extensive — obtained by the new work. A large 


| area would be 


eft between the quay walls and the coast, 


which would form a terrace available for building purposes, 
transf< the little 


| village of Audrecelles into a commercial port. 


Upon the general chart is se cammenimecee tone sem nea 
way upon the French coast oo pap ann 
termi- 


| It would commence at the end of the ferry 
nate, as shown, at the Wimereux station of the Northern 


Railway of France, a curved junction being provided for the 


| accommodation of the extension to Brussels, and a second, 
| near Calais, to obtain a direet route. Such are the 


iculars of the route proposed, and the harbours desi 

the English and Continental! Intercommuniecation 

t these may, of course, be modified before the under- 
is sanctioned by our own and the French Govern- 
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SELF-ACTING PLANING MACHINE WITH TRAVERSING STANDARDS AND FIXED BED. 


CONSTRUCTED BY MESSRS. CRAVEN BROTHERS, ENGINEERS, MANCHESTER, FROM THE DESIGNS OF MR. G. ALLAN, ENGINEER, LONDON 
. G. > ’ . 





a fine self-acting planing machine’ 
‘raven Brothers, 
of Manchester, from the designs of Mr. G. Allan, of “ge 


We illustrate, above, 
constructed a few months ago by Messrs. 


hine 








et ererrett 


} 


i 


bevel gear from a cross shaft at the end of the table, this 
shaft carrying the fast and loose pulleys driven by direet and 

crossed belts in the usual way. The remaining details of 
| the hine will be readily understood from the seute, 





hall-street, for the Siamese Government. The 

adapted for planing articles up to 25 ft. long by 6 ft. widle 
and 6 ft. high ; and it has a fixed table on which the work 
is placed, the standards and bridge carrying the tool 


traversing on side beds. In some respects this arran ¢ | 
resembles that adopted by Messrs. Sellers, of Philadelphie 


one of whose planing machines we illustrated on page 418 8 of | 
our first volume: but we think that in the details of con- 
struction Mr. Allan has effected a decided improvement | 
upon Messrs. Sellers’s plans. In Means. Ragrnmadatiny iy 24 
the standards have projections w es in the | 
side of the main table, whilst in Mr. 
traverse, as we have said, on beds placed at the rage Ln 
main table, these beds affording ample bearing surface 

The standards are traversed by » pair of screws driven by | 


im groov 
lan's the standards | 


Limehouse-basin Works; and as associate, 
| Mr. ames Willams Hester, new eutereute, Ranigien. 


and we need only remark therefore that the design and 
proportions are ont & taengheut. 


SocrsTY oF Evorsexns— —At the ordinary meeting of 
this society, held on Monday, Mr. F. W. Bryant, t, 
in the omg es read on vy ie BO eo 
| irrespective telegra! a tus,” r 
mew. The following candidates for e 
for and duly elected as members :— Messrs. Williese Mastley, 
locomotive tendent, London Chatham, and Dover 
Railway, ngirige, Wanircrth John Baldwin, engineer, 
Navsrino- John Blackbourn, resident engineer, 
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AMERICAN GOODS LOCOMOTIVE. 
Tux locomotive, of which we publish engravings on the 


present and page 166, is one of a stand class of 
ten-whee # engines employed op the Pennsylvania 


Fics. 
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American ice. The intention in the design was to em- 
body all improvements developed by experience, and to omit 
all superflatties of construction. In the finish of the engi 
at ornamentation; there are no 
bands about the boiler, and there are no brass accessories, 
exeept the bell and whistle. The painting is plain, and no 
scrollwork of pictures are temategeh,. The object sought, in 
fact, has been to make a plain serviesable engine, without any 
unnecessary ornamentation. The gelacigadtimansionsene as 
follows: 
Cylinders : 
Inameter 
Stroke eae 
Distance apart 
Length of porta oe 
Width of steam ports 
ws exhaust ,, 
Distance from centre of cylinder to valve face 
of valves ose oon see 
fravel of valves in full gear 
Wheels 
Diameter of coupled wheels 


om oe 
- 


centre to centre 


» bogie ™ ove ese 
Distance between centres of bogie wheels 
Distance from centre of bogie to centre of 

ist pair of coupled wheels 
Distance between centres of Ist 

pairs of coupled wheels aon on 
Distance between centres of 2nd and 3rd 

yaira of coupled wheels ide 
wheel base... 


‘and 2nd 


Total 


ease after two additional lengths, each of 15 ft., were built, 

when the well was carried down to its full depth. In - 

tions of this natare great care was 5 ially at 

first, to insure the well or cylinder g vertically. 

For this pu the curb should cmos be sunk alone 
rick 

- and it was never ad- 


without any building. The first height of work should 

not exceed 5 ft. or 6 ft., the next 10 

visable to build more than 15 ft. at atime. Before com- 
ing any additional height the top course of the brick- 

work elread 


bailt ought to be removed, to insure a 
ayy surface for the mortar. 
The used 
properly, ealeareous clay, which, while soft, was roughly 


at the works was made from marl or, more 
moulded into bricks, were stacked to dry for three or 
four days, and were afterwards burnt with wood in kilns for 
fifty or sixty hours. The flues were then closed with bricks 
and mud, and so allowed to remain for two or three da 
On the kiln being opened the lime bricks were 
almost in a whole state, were ground under stones, sereened, 
and carried to the works pure and free from ash or dirt. 
The mortar was made from one part of ground lime and one 
part of clear, sand. This mortar was used in all the 
well foundations of the bric up to the level of low water; 
and as a proof of its quality it was stated that it was easier to 
break the work as a mass than to separate it at the joints or 
beds. Above the level of low water the mortar was com- 
posed of white hill lime, and soorkhee, or crashed brickbats, 
in equal proportions, as it was found that the lime from the 
calcareous oy lost the ter part of its cohesion when 
used in work exposed to vicissitudes of the atmosphere — 
whether this arose from the frequent changes from dryness 
to humidity, or from heat to cold, was not ascertained. 


surface, with the eart 

it contained, by means of a steam hoist. In order to enable 
an opinion to be formed of the capabilities of the exca- 
vator, it was mentioned that the progress of the excavation, 
and the corresponding subsidence of the cylinder, reached 
from about 12 ft. to 20 ft. per day of ten hours, inclusive of 
the time employed in adding fresh lengths of cylinder, put- 
ting on weights, &e. When there had little interruption 
for any of these purposes, it had amounted to 25 ft. in the ten 
hours, and then the average quantity of sand brought up at 
each lift was 21 cubie feet, and the total quantity during the 
; day was found, by measurement, to be 70 cubic yards. 

Twelve men in all were employed, viz., one engineer, one 
stoker, six men working the drums, three attending to the 


loading and discharging. of the excavator, and one man 
wheeling away the materials. 

In conclusion the following advantages were claimed for 
this apparatus: First,-theé it was periectly independent of 
water, which was allowed to retain in the pit or cylinder 


ay, 

The well si king for the foundations of the piers and the 
abutments of this bridge was completed in little more than 
two years, which, without deducting any time for building 
up the brickwork, or for that unavoidably lost by the rise in 


Boiler 
Diameter of barrel outside | 
Length of barrel eee ° 
firebox casing 5 
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we an average rate of 159 ft. per 
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The four-wheeled bogie under the front end of the engine 
is of the ordinary pattern, with a swing beam, and the front 
pair of coupled wheels has tyres without flanges. The 
bogie is fitted with the usual chilled dise wheels, and the 
coupled wheels are of cast iron with hollow spokes and rim, 
as shown in the plan on page 166. The connecting rods | 
take hold of the crank pins on the centre pair of coupled 
wheels, and the eccentric rods, it will be noticed, are cranked | 
#0 a8 to pass Pespectively above and below the front pair | 
The valve faces are situated | 





of coupled wheels to the links 
above the cylinders, and the valves are worked through the 
intervention of rocking shafts, as ia. usual in American 
engines. It is, we think, unnecessary that we should speak 
further of the various details, as their construction will be 
clearly seen from an inspection of the engravings; and we 
shall, therefore, merely add that, of the views on the preceding 
page, Fig. 3, is a section just in front of the driving wheels ; 
Fig. 4 
and Fig. 5, a section a short distance in front of the feed 
should state that our engravings | 
us by 


a section behind the front pair of coupled wheels; } 

} 
In conclusion, we 
have been ——— from tracings kindly supplied to 
Mr. Edward H. Williams, the general superintendent of the 
Pennsylvania Railroad. 


Pp imps 


THE INSTITUTION OF CIVIL ENGINEERS. 
Cuartes Hutrros Grecory, Esq., President, in the Chair. 
March 2nd, 1869. 

Tar first paper read was “ On Sinking Wells for the 
ndations of the Piers of the Bridge over the River Jumna, 

hi Railway.” by Mr. Imrie Bell, M. Inst. C.E 

After alluding to the native plans of sinking wells, built of 

masonry or brickwork, by excavating the sand from the in- 

terior, at first by means. of a spade called a “ phaora,” and 
after the first 5ft. by an implement called a “ jham,” 
reference was made to a modification in the use of the 

*jham ” in constructing the railway bridge over the Jumna, 

at Allahabad, where ins of sending down a diver to force 

the spade into the ground, a pole was employed to strike the 
butt end of the “ jham,” and so to drive it into the ground. 

This waa, in the author's opinion, a decided improvement ; 

but the process was still tedious and slow, especially where 

elay or hard strata were met with. 

The author then proceeded to describe the mode of forming 
the foundations of the bridge over the river Jumna, near 
Sirsawa, on the Delhi Railway, It appeared that the bed of 
the river at this point consisted of coarse and fine gravel and 
sand, inter with layers of blue clay 3ft. and 4ft. 
thiek,.and covered with silt; but durin the rainy season 
large boulders, weighing 141b. each and upwards, were 
brought down, and wsited by the scour of the river 30 ft. 
below the level of the bed. The bridge comprised twenty- 
four openings, each 99 ft. in the clear, and the superstructure 
was composed of two lines of lattice girders, resting on brick 
columns or wells, each 12 ft. 6 in. external diameter, and 
6 ft. 10 in. internal diameter, so that the wall of the well was 
3 ft. 4im. thick. In some instances the sites of the piers 
were got cleanof water by diverting the river at different 
points. dui the dry season, while im other cases islands 
were fi driving a half circle of piles on the up-stream 
side, then lowering sand bags on the down-stream side, to 
the height of 4f%. or Sft., and afterwards filling up with 
sand to 5 ft. ahowe water. The eurb on which the stein- 
ing of the well was formed of wrought-iron plates and 
angle irons rivetted togetheng,amddmcross section the curb 
was hke an inverted right-angle triangle,ef which the height 
was 4 ft. and the base 3f%. 4in. When each curb was com- 
plete it was moved into position, and the compartments were 
then filled in with concrete. The curb was next sunk by 
men working with the “phaora” and basket, till the upper 
edge was within Sim. of the level of the water, when a ring 
of brickwork was carried up for a height of 6ft. The exea- 
vation of the interior was again proceeded with by means of 
the “ jham ” and divers in the old native style; afterwards a 
further height of 10 ft. of brickwork was added, but the ma- 
terial was now removed by a sand-pump (to be hereafter de- 
scribed) worked by a steam hoist of 4 horse power, ag was the 


} 
D 


« 





| could be attached. 


the river daring rains, 
month. The time oceupied in the building of the steining of 
the wells, erecting, taking down, and re-crecting scaffolding 
and staging for sand pump, wei 
equal to that employed in sinki 
of sinking as a little over 300ft. per month. 
eylinders had been used, the work could have been performed 
much more quickly, as the portions of the opliadan could 
have been put together more rapidly, and owing to the 
slight bearing surface exposed by the thickness of the iron, 


.. This would give the rate 
If cast-iron 


| compared to the breadth of the brickwork in the walls.of the 


well. 


The total weight of the foundations and of the iron 


girder superstructure en each well was 420 tons, and the area | 


of the bottom of each well was 117 ft., so that the weight was 
less than 4 tons per square foot. 

The novelty in the sinking of the wells of this bridge was 
in the use of the sand pump. This was described to consist 


}of a wrought-iron cylinder having a pump rivetted to it at 


the top, in which was a piston fitting loosely, and pierced 
with small holes to allow of the escape of water. The piston 


rod terminated in an eye at the upper end, to which a chain | 


The bettem of the cylinder was movable, 
and in the centre there was an upright suction pipe, project- 
ing outwards for a distance to. its own diameter, and 
inwards nearly to the top of the cylinder. When the pump 
was lowered to the bottom of the well, the chain attached to 
the piston rod was worked up and down like a ringing engine. 
In this way water was firstdrawn through the upright pipe, 
followed by sand or other material, which fell over the pipe 
into the cylinder. This operation was continued until the 
cylinder was quite full, which was known by the piston 
working stiffly, when the machine was raised to the surfaces 
the bottom of the cylinder was then detached. with the 
column of sand resting on it, and another cylinder bottem 
which had been cleared of its sand was substituted, fhe 
number of men employed at each well was fourteen; mine 
working the chain, two clearing away the stuff brought up 
by the pump, one in charge of a steam hoist, one breaking 
euesk, and an overseer. The average rate of sinking, 
including ae was about 6 ft. in eight hours. is 
rate was extraordinary when eo! od with the old system 
of the “jham” and diver, and would, it was believed, 
materially reduce the expense of hridge work in India. 

In conclusion, reference was. made to other methods 
adopted in this country for sipking cylinders ; particularly 
to a machine on the dred i 
in the construction of the ae bridge over the Clyde, at 
Glasgow, and to the exeavator whi¢gh had been employed in 
sinking the cast-iron cylinders for the foundations of the 
piers of a railway bridge over the same river, and which 
formed the subject of a separate On considering the 
different plans, the author that he thought most 
favourably of the sand pump ef Mr. Howard Kennard 
(Assoc. Inst. C.E.), as from its simplicity it was peculiari 
adapted for India and localities where skilled labour could 
not readily be procured. Some improvements which had 
been effected in the details were then described, particularly 
in the substitution of the movable bottom for the side doors 
as originally made, and in adapting the pump for piercing 
clay at the Sutlej Bridge Works. 

The second paper read was “ Description of Sopesice for 
Excavating the Interior of, and for Sinking, Iron Cylinders,” 
by Mr. John Milroy, Assoc. Inst. C.E. 

Tt was believed that, for the purpose of sinking cylinders, 
the great desideratum hitherto a been some method of ex- 
cavating the earth from the interior without at the same time 
having to take out the water, and to keep it out daring the 
operations. This object seemed to the author to have been 
attained by a machine of his invention, which was used in the 
construction of the bridge over the river Clyde, for the Glas- 
gow (City) Union Batlway, to which Mr. Fowler (Past 
President Inst. C.E.), and Mr. Blair (M. Inst. C.E.), were 
the engineers. 

The excavating apparatus, commonly called the “ éxea- 
vator,” was thus described : It consisted of a horizontal frame 
of iron, with an outside rim 9 in. in height, to which radiated, 
like the spokes of a wheel, F-irons a small cast-iron 
ring in the contre. To the bottom of the outside rim were 


ing the wells, &., was: 


until the excavation was ; secondly, that it could 
be used, and was equally ive, at any without 
eensible difference in the cost of working; thirdly, that its 
rate, both of sinking and of excavating, was higher than had 
yet been attained by any other method; and lastly, that it 
was not liable to get out of order, whilst its action was always 
in the same perpendicular line, and the expense attending 
its working was comparatively trifling, as skilled workmen 
were not required. 





NOTES FROM THE NORTH. 
, Giaseow, Wednesday. 
Glasgow Pig-iron Market.—On Thursday iast, business 
was done in the pig-iron market at 54s. 7d. one month, and 





principle, which had been used | 


54s. fd. and 546. 44d. cash, but since then a very marked 
| decline has taken place. Yesterday the market was dull at 
| the opening, the prices realised being down at 53s. 93d. cash, 
}and 53s. lid. a month, but it was afterwards firmer, and 
54s. 2d. a month being paid for several thousand tons. This 
| day's report is: market steady; 54s. lid. and 54s. 1d. one 
month, and 53s. 10d. and 538. 10)d. cash. Gartsherrie No. 1 
| and Coltness No.1 are quoted respectively at 62s. and 61s. 
in Messrs, Connal and Company's circular for February, it is 
stated that the stock in store had been increased at the end 
| of the month 14,760 tons, and that it then amounted to 
| 316,192 tons, as follows : 299,062 tons in Connal and Com- 


| . 3 . . 
| pany’s yards, with warrants circulating for 289,100 tons; 


} and 17,130 tons in Canal Company's yard, with warrants for 
16,000 tons. During the past month the highest price paid 
for warrants was 55s. 8d, cash; that was on the 12th ult. 
The exports of Scotch pig iron are at present very favourable 
when compared with the exports at the same time last year. 
Since the 25th December, 1868, they have amounted to 
80,517 tons, or 11,974 tons in excess of the eaports for the 
corres ing period in 1867-68. For the week ending on 
Saturday last the exports amounted to 11,277 tons. 

ain of Consulting ineer to the Clyde Trust. 
—The usual monthly ing of the Clyde Trustees was 
held yesterday. The priaspe tem of business was the ap- 
a of a consulting engineer. Mr. Hawkshaw and 
Mr. J. F. Bateman had been. mentioned in committee, 
| but it was at last unanimously ved to recommend that 
| Mr. Bateman should be i ed to the oflice, during the 
will and pleasure of the at a salary not exceeding 
4001. per annum. It wag, incidentally mentioned in favour 
of Mr. Bateman that had been connected with the 
formation of docks at Rungorn and railway communication 
therewith ; that he was gomsulting engineer for the Dublin 
Ballast Board ; that he had charge of the Mersey and Irwell 
navigation, and that he was engineer for the Dee Con- 
servancy Board. The f are the conditions under 
which the appointment has been made: The consulting 
engineer should revise, if required, all plans and specifica- 
tions of new works to be earried out by the trustees, or 

rs, or alterations of their existing works. He should 
vise as to the laying out of new wuts or arrangements 

uiring Parliamentary sanction, revise the Parliamentary 
plans thereof, and give evidence in Parliament in support of 
any measure promoted by the trustees, and against any 
| scheme which they might find it necessary to oppose. He 
should visit Glasgow and inspect the works or any part 
thereof, and report thereon whenever required, and once 
annually should inspect and report upon the whole works 
of the Trust. He should also advise the resident engi- 
heer upon any point connected with the operations upon 
which that gentleman should, with the concurrence of the 
trustees, ask for advice. For the whole of these services, 
with the — of giving evidence in Parliament, he 
should be paid a fixed salary, exclusive of travelling and 
personal expenses. 

Edinburgh New Vegetable Market.—This market is now 
complete. The referees appointed by the Act of Parliament— 
aupely; 3 Ovnden Cae i on the part of the city, 
ee of the North British as 
way pany: engineers, contractors, 
others, made a inspection of the whole works last 





m monet -4 


tena: 
ants 





sa 


om 











Marcu 5, 1869.) 








week, and on Monday last the ceremony of handing the 
market over to the Town Council the representatives of 
be ley eee construetion of the 
on bay Gums ke de tae peta 
British Railwa: asa 
uo, in enchange The a velashio plese of guoend i 
Cos boom got for railway purposes, at the Wav. Station. 





It has scarcely a twelvemonth. have 
ex : magh with the manner 
in whieh the works & ‘with the solidity of 
construction, 08° % Aeatures of the 
market. Oc ‘work done, the con- 


perations of 
40,000 yards of earthwork, more than 14000 yards of 
masonry, about 14 acres of area causeway, and the erection 
of iron railings, stairs, stallé, and inelosures. In the 
construction of the market, together with the widening of 
Waverley Bridge, which was a separate contract—there were 


used the 

earth } 24,000 ft. of foundationspiy 8400-loads ; 40.000 loads 
of rubble ; 1700 loads of lime ; loads of sand ; 333,000 
bricks, or 1100 Jonds», 2000 tons of causeway ; 10,000 ft. of 
hewn stone,..or. 900 Joads; 15,500 ft. of pavement, or 760 


loads ; timber, slates,.; , &e., 300 loads ; excavations, 
19,000 ; ing a total pf about 112,000 tons of material of a 
all kinds that -been used in completing the contract. 


There is somé ‘that when the affairs of the North 
British Railway Company are in a more flourishing state 
the Waverley Station will be very nmteriatly improved. The 


site ¢ by the station is a most admirable one, and the ; 


surroundings are such that some architectural display will 
be requisite to produce the desired harmony. Possibly the 
North Bridge may at the same time be reconstructed at the 
joint expense of the Town Council and the railway eompany. 

Removal of the Saracen Foundry.—The well-known busi- 
ness 80 long ied on ly Messrs. Walter Macfarlane and 
Co., architectural irowfoueders, sanitary engineers, and art 
workers, at the Saraten Foundry, is about to be removed 
into the country, immediately outside the city. Contracts 
have been entered » for the erection of new works at 
Possil-park, formerlythe property of the late Sir Archibald 
Alison, Bart., Sheriff 6€Sanarkshire. The property has been 
divided off for feuing/ amid already about thircy tenements of 
double houses, in a onta Messrs. Macfarlane and Co.'s 
new works. Jhesé works are to be connected with the 
Helensburgh line of #he North British Railway system. The 
line is to be adapted, to suit the convenience of any persons 
who may feu ground for public works. It is expected that 
not less than 40,0001, gr 60,000/. will be expended by Messrs. 
Macfarlane and Co. 6m @hese new works. Messrs. Boucher 
and Causland are the afehitects, and Messrs. Copland and 
Foulis are the engineers; 

North British Railway Company's Meeting.—A special 
meeting of the shareholders of this company was held in 
Edinburgh on Friday iast,)for the purpose of considering, 
and, if thought fit, of a ing of several bills which have 
been introduced inte Baghsven by Which power is taken to” 
abandon certain works 


between 600,0007. and ,0001.; to create 1,470,000. den’ 


benture stock ; to empé@®erthe Clyde Trustees to contribute 
to the Stobeross brangii; and also to authorise alterations én 
the Union Railway @heme. A discussion took place 
upon the bill relatigg4e*the new financial arrangements; 
two adverse amend ere pro , but the chairmag’s 


motion approving of" veral bills was carried by an ovéR- 
whelming majority. 

New Ships for the Pacifie Steam Navigation Company and 
the Anchor Line.—On Monday Messrs. Randolph, hider, apd 
Company, launched from their shipbuilding yard, at Fairfield, 
Glasgow, the Pata amship, of 3000 tons, builders’ 
measurement, and 6 »wer (nominal). The Patagonia 
has been built to the & the Pacific Steam Navigation 
Company, is sister ship to the Magellan, lately launched 
from the sarme yard, and is intended for the company’s direct 


mail line between Liverpool and Valparaiso. The ceremopy 

of naming the Patagonia was ¥ ig Mise Randolph. 

Ilor engines, which are being enpplied e same firm, are 
pom 


constructed upon their‘patent | principle. On the 
same day Monee R. Desaen aud Co. launched from their 
yard, at Port-GlasgoW, @m fron screw steamer of the follow- 
ing dimensions: Leéigth, 315 ft.; breadth, 35 ft.; depth, 
22 ft. 6 in., with a gross register 2000 tons. * She 
was named the Cambria by Miss” Henderson, and 
when completed wilf firm one of ithe Anchor Line from} 
Glasgow to New Yotk. "® * ia, 

Opening of the New Dock at’ Leith-The opening of the 
new dock has taken place sé@ter them was expected, and 
through a cause not anticipated’ “Om Saturday morning; 
when the gale was at ite height, the brig Sarah Agn, of 
North Shields, broke adrift, the breaking of a 
and drifted through the openigg im the East Pier made 
vessels passing through to theme® @éck. Coming in contact 
with a pile-driving machine 4 stage belonging 
Seott, contractor, they were & down, ‘and several 
broken. It was found im im consequence the 





gale, to get the vessel removed back into the outer harbour, 
and it being unsafe to allow ta 
the new dock gates were 


in the new basin, 
dock in safety. ee " 
New Shi ilding Ci 
Co., shipbeliders, Port-Gile 
another screw steamér of 1 
Little, Greenock. onews ; 
Termination of the Mimers’ Strike Hotherwell.— Aft 
being out on strike ; " p resista fu 
reduction in their Wages, the eolliers employed by Mr. Jin 
Watson, Motherwell, ‘pow returned to their work ‘Bt 
the reduced rate. the Sheriff granted warrafits 
of ejection from of upwards of eighty minérs, 
1 to ir w 


but owing to the f Be yeh =a their work 


the warrants will 


















quantities of materials :—38,000 loads of | * 
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in the 
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platform fitted with Cunningham's cha 
traversing gear, and with a Clark's hydraulic buffer. Five 
rounds were also fired against the new “ Warrior’ target, 
9 ft. high, the face protected an Sin. armour, rolled in 
plates, each the length of the shield, and 4 ft. 6 in. 


two 
deep, backed by 18in. of vertical and horizontal timbers, 
each 1 ft. by 9 in., and covered with an inner skin 3 of an 


The following are the principal p 
Lancaster gun: Weight, 18 
7.5 ewt. ; bore semi-oval a 
portion forming the low 


ends to 


: 





wo classes of wads were employed—ane of 


the latter 34 1b.; in each’ ease the wads were 4in. thick. 
The gun was mounted on an’ ofdinary garrison carriage. 
Five rounds were fired with 60 Ib. charges 4, % g. powder, at 
5° of devation. Of the shot, with papier maché wade, 
one round; of the shot B, with paper wade, two rounds ; 
one round with a felt wad; and one round with a sawdust 
wad, All the shot travelled with a more or less gyratory 


b} motion, the round fired with the sawdust wad proving this 
‘i feebleness of spin in the shot to be due to the want of 





ficient twist in the rifling of the gun, which was acci- 

! ithidts present limited amount of spiral, the 
¢ pally intended to have had a full turn 
ane bore. The gun experimented upon in 
tase is-one of the.10 in. service 18-ton guns, which has 
bored out only to the extent given above, namely, 
9.85 on the major axis. It is therefore still capable of 
being further bored out and re-rifled upon Mr. Lancaster's 
original plan at avery small cost. After which the gun, if 
the -semi-oval ey*tem be found not suitable, can still be 
turned out again upon the service pattern of the 10 in. rifled 
bore. 

After the experiments with the carriages, five rounds were 
fired from a 9 in, muzzle-loading gun at the Warrior target. 
The object of this trial was to verify the practice on the re- 
cent occasion when the Chalmers target was tested, which was 
conducted with an old-pattern 12-ton Woolwich gun, from 
which a large number of rounds had been fired, and the ori- 
ginal vent of which had been closed, and a new vent made on 
the under side. The gun used yesterday was comparatively 
a new one, built on the Fraser system, but of the same calibre 
and rifling as that with which the trials of the 4th of Feb- 
ruary were conducted. The usual 43 Ib. charge was adopted, 
with a range of 200 yards. 

The first round, a Palliser shell, struck the lower plate 
















18 ft. 5in. from the proper left, and 1 ft. 11in. from the 


bottom. A penetration (f 26.3 in. was obtained, the head 
yof the shell remaining inthe plate. At the rear no damage 
wos done, one or two small bolts being drawn out. The 
fecond round was also a Palliser shell, striking the lower 
te 2 ft. from the proper left, and 3 ft. 8 in. from the 
ttom, penetration 15.7 in. only, the body of the shell 
wing out from the hole in the plate, and the head re- 
imining in, as in the first round. No damage was done at 
rear, excepting that a few rivet heads were shaken off. 
The third round was a solid Palliser shot, striking the 
oe? ft. Zin. from proper left, and 16 in. from the base, 
nm two of the vertical ribs, and penetrating through 

fora distance of 44 in., ripping and forcing 

( aP- plate, and bending slightly the 





Po a 





Tas 


Fa Palliser shell, struck the upper plate 
‘eft and 9 in. from the base of the 


meeting | olate, imi upsh a Bin. bolt. This projectile 


P. Wy Meerut ; and Mr. 
Hondaras Railway. It 

atting under the 
Bye-Laws had recently 
Students of the Institu- 
a, Herbert Maude Bell, 
n, Samuel Moyle, and 


tely . 
passed completely through the target, and, falling to the 
rear, exploded. The bolt struck was driven 20 ft. forward, 
the, was cracked in three directions, and the adjacent 
I backing ribs were twisted and torn from the skin. 


. The. shell also cut through one of the supporting piles, 


14 in. square, and its strut. 

The fifth round, also a Palliser shell, struck the middle of 
thé upper plate 17 in. from the base, penetrating 26.8 in., 
and on explosion, blowing the body of the shell to the front, 
out of the target, the head, as usual, remaining in. The 


’ | only damage at the rear by this round was the eracking off 


of sundry rivet heads, and a slight parting of the skin 


‘This target has thus shown altogether a fine power of re- 
sistance; the five rounds fired against it, however, on 
Wednesday, were apparently delivered with leas foree than 
were the rounds from the 9 in. gun fired at the late trials. 


Tux Usrrep States Navy Yakps.—In none of the navy 
yards in the United States is there more than a single dry 
dock, and there are but six in the whole country, a deticiency 





which would be seriously felt in the event of a maritime war. 
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FOR THE PENNSYLVANIA RAILROAD, 


CONSTRUCTED FROM THE DESIGNS OF MR. J. B. COLLINS. 
( For Description, see Page 153.) 
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FOREIGN COMPETITION. 

Waite the Russian, Hungarian, and Roumanian 
railways can now purchase rails cheaper in Belgium 
than at Middlesboro’, their managers are now giving 
extensive orders in this country. Inarecent instance 
Belgian were tendered for at 6/. 6s., with 20s. 6d. 
freight to Trieste. A large Cleveland firm tendered 
at 7/. 5s. per ton, with 22s. freight to Trieste, and 
obtained the order. We are informed that the Belgian 
rails are not doing well abroad ; that they do not pass 
inspection, and often fail under test. All this simply 
means inferior iron or inferior manufacture. It is 
much the same with locomotives, and we know of 
engines now making in England, for Belgian lines, 
at prices, each 500/. beyond what similar engines 
could be had for in Belgium. 

Mr. Lowthian Bell’s excellent paper, read before 
the Iron Trade Association, at Middiesboro’, and re- 
printed in our pages of Nov. 6th last (vol. vi., p. 405), 
states the case of the Belgian iron trade very com- 
pletely. Although Jabour is cheaper there than here, 
the coal seams are so thin and distorted, the pits so 
deep, the ironstone so scattered, and the absence of 
many of our mechanical appliances for economising 
labour so marked, that the cost of making good iron 
is, if anything, greater than here. ‘The coal is so im- 
pure as often to require breaking and washing, and a 
large proportion of mill cinder appears to be regularly 
employed in the blast furnaces—by no means to the 
improvement of the pigs. 

he whole coal field of Belgium is, in comparison 
with our own, of very small extent, and the large ex- 
port demand serves also to keep up the price. Of 
11,000,000 tons raised yearly, more than one-third is 
sent into France. ‘There has been reason to believe 
for some time, indeed for the whole time we have 
been hearing so much of Belgian competition, that 
cheapness in their rails and engines was often obtained 
at the expense of quality, and enough is coming to us 
from the Continent to induce the belief that the in- 
feriority of Belgian manufactures will soon become 
much better known and acted upon than ever. 

In the case of machinery, the Société Cockerill, of 
Seraing, made, as is well known, a by no means 
superior display in the Paris Exhibition. A large 
blowing engine from their works was alike faulty in 
design and inferior in fish. It is to be remembered 
that nearly all mechanical engineering, as practised on 
the Continent, is imitative, being more or lessupon 


what had previously been done in England. So, too, 





ez | Sacrifice quality to cheapness or cheapness to quality, 
2} we may in either case more than maintain our own in 


: a a work, and the chances of a profit- 
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land that the traffic wil 
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otherwise. Schneider's, Cail’s, Gouin’ 

Schaken’s Kocchlia’s, and others in France, and the 
works at Couillet and St. Leonard in Belgium, 
are all of them occupied with varied classes of work, 
and several of them have coal and iron mines, blast 
furnaces, steel works, &c., and at the same 
time, build iron ships, iron bridges, ligh piers, 


&e., and make ali kinds of railway iron work, 

locomotive, and fixed engines, Boi 

textile machinery, engineers’ tools, i 

~~ in the range of mechanical 
n) 


3 
8 


i 
it 


uglish men can doubt that it is impossi 

to attain excellence in more than ene or two ee , 
if, indeed, in any, under sach conditions. A tour de 
Jorce can always be turned out for exhibition as can 
an engine, or a dozen engines made like those at 
Creusot for the Great Eastern Railway, and expressl 
— to contest English competition on English 
ground, 

As we have said, neither France nor Belgium has 
any eminent mechanical specialists, There is not a 
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of 
cy © aie er ed tuck tegen sae 
an 
absence of shifting sand banks, and a complete proteo- 
tion from the easterly and winds under 
the lee of Cape whose would 
direct the course, are among the obvious 
of the new proposed route. The construction of a 
few miles of railway from Audrecelles to Wimereux, 
will save the journey from Calais to the latter station, 
and shorten the distance to Paris te ate, 
although of course travellers to Brussels towards 
the north would sw 


little more numerous than the latter, i 

me sate BE railway a increased by the 
i even increased facilities 

a ale igen stimulate travel. But of this 

there can be no doubt, although not in the extravagant 





marine engineer among them, to be named, for his 
careful design, careful detail, and careful finish, with | 
Penn or Maudslay ; not a mechanical engineer whose | 
system, design, accuracy, and almost mathematically | 
perfect finish can rank with Whitworth’s; not a leas | 


=| motive engineer who will compare in like respects 


with Stephenson, Sharp, or Beyer. We might con- 
tinue the comparison thro many branches of 
mechanical engineering, as in ironworks plant, textile 
machinery, pumping machinery, steam a 8, port- 
able engines, &c., and with like conclusions. And it | 
will thus be more and more apparent that whether we 


the markets of the world. 


CONTINENTAL COMMUNICATION. 


THE prospects, engineering and commercial, of a} 
tunnel beneath the Dover straits, the possibility of | 


able issue if it were ever completed, are at last in a 
fair way of being thoroughly investigated and decided 
so far as it is possible for able engineering foresight to 
decide them. It is at least a satisfaction to know that 
the idlers who, with searcely capacity to lay a water | 
main, treat the construction of twenty-five miles of 
submarine tunnel as a mere trifle, will perforce cease 
from troubling with their visionary executive and re- 
venue estimates when a sound opinion has been given 
on the matter. It is but just, however, to all these 
schemers to admit, that their perseverance has done | 
something to impress the fact that the present means | 
of communication with the Continent are eminently 
inefficient and unsatisfactory. 

It may be, for the limits of possibility cannot be 
set, that the next generation will see the completion 
of a railway ligature joining France and England, 

have increased so enormously 
as to pay the high dividends which alone could re- 
munerate the venturous capitalists for their precarious 
investment. But this, as yet, is beyond the province 
of sober belief; and there is no reason to imagine, as 
the advocates of the Channel Tunnel would have us 
imagine, that passengers would travel in millions be- 
neath the bed of the sea, instead of in thousands on its 
surface, or that, to the popular mind, an hour of mental 
ony in a tunnel oonlt be welcomed in exchange for 
sixty minutes’ physical discomfort on the surface. As- 
suming, however, for a moment that such a scheme 
has been pronounced feasible, and that the twelve mil- 
lions or so have been raised for the work, England and 
the Continent would have to wait patiently for, per- 
haps, a quarter of a century till the tunnel was com- 
pleted; so that, at least pending the construction of 
this t undertaking, we must look for some efficient, 
if only temporary, means for superseding the present 
miserable accommodation. 

Such a plan is offered by Mr. John Fowler, and the 
other engineers associated with him, in his English 
and Continental Intercommunication scheme, deposited 
last Session, and postponed till next year, for the ad- 
justment of preliminary arrangements, and for the 
further consideration of the project. It is, indeed, no 
matter for regret that, publicly, the Bill will lie dormant 
till next Session, for the interval will give time for 
present opposition to be converted in future co-opera- 
tion, while the agitation of the or communica- 
tion advocates will urge forward the undertaking. 

We have, on a previous occasion, published an en- 








graving of the vessels designed for the service, and on 
another page we illustrate the route chosen for the 





rward to an unceasing stream of about 250 
engers per hour throughout the year, and an in- 
crease of goods’ traflic in like , to earn & revenue 
sufficient to pay their divi and maintenance ex- 
penses. This may come in the future, created by the 
papers ger an but * fad peng hey see there is not 
a single advantage, lor permanent com- 
munication, which is not ger o by the » whilst 
the latter scheme is, on other hand, free from the 
objections fatal to the tunnel. 

A moderate capital, easily obtained, would suffice 
in a short time to establish a perfectly efficient and 
satisfactory service, that would so far encourage and 
inerease traffic as to produce a revenue er anand 
a large return _—s the outlay. The railway com- 
panies, both English and Continental, would obtain 
corresponding advantages with the increasing traffic 
promoted by the new service, and above all of far 
more importance than the new comfort derived by 
passengers, a satisfactory means of transporting mer- 
chandise would be gained, and the delays and injuries 
to which goods are now constantly exposed be 
avoided. Concentrating at Audrecelles from all parts 
of Europe, the goods’ wagons would be t to 
the opposite dock to the benefit of the Chatham and 
Dover and of the South-Eastern Railways, which would 
necessarily secure through the on the bulk of the 
merchandise that is now expo for the various 
shipping places of the Continent to ihe English 1 

ering all these advantages, we cannot doubt that 
the English and Continental Inter ication Bill 
will be freely passed next Session, and that the works 
will be commenced without delay. The public and 
the railway companies are alike interested in its com- 
pletion, and though it may have in its turn to give 
place to 4 permanent communication, it will have 
probably a half century of good service without com- 
petition, and it would afterwards doubtless be leased, 
and kept in working order by the tunnel company, in 
the event of any contingency, to which that great 
work, after its completion, might in the course of 
nature be liable. 


OVERHEAD STREET CROSSINGS. 
Tue publication of the Registrar-General’s annual 
report upon the street accidents of the metropolis, is the 
signal for a general adv: of special street cross- 
ings, and the number of ities which occur during 
the year are quoted as @ sufficient reason for the in- 
troduction of bridges or subways by which the foot 
traffic could be kept entirely separate from the vehicles, 
and the possibility of fatal contingencies might be 
avoided. If there were a fair prospect for good re- 
sults from the adoption of such structures, there would 
be no room for argument upon the matter, but the 
returns of the Registrar-General afford no reason for 
hoping that either bri or tunnels would save 
dha eee which will must continue to be sacri- 
ficed in our streets _ ve % se. On the other 
hand, indeed, they show t special crossings 
would be of utle sarvion, and an analysis of the nature 
of the accidents proves that by far the greater portion 
happen either to young or to drivers of 
veuicles, while the casualties are distributed all over 
the metropolis, and oceur rather in comparatively 
empty streets than in crowded thoroughfares. 

e have sufficient experience, from a lengthened 
trial of the overhead bridge the most crowded 
portion of Broadwa; Ror A nen drnoniy a system of 
street crossings is service ; decrepit pers 
were unable to use it, business too barrie, 

by the police, 


i claimed the tunnel advocates, who must 
lock fo My 
on 











ladies were assisted over the 
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the bridge was scarcely employed, save hy idlers, while 
the only one who derived profit from it, till it was 
removed a few months ago, was a neighbouring photo- 
grapher. And if a bridge has proved itself objectionable 
in a situation where, of all others, a bridge should have 
proved itself most beneficial, a subway would be still 
more useless, and objecti ‘ 

No matter how crowded a thoroughfare may be, 
the vehicles are entirely under the control of an efficient 
organisation, whilst a proper adaptation of the sema- 
phore system will stil further help to secure clear 
crossings to pedestrians. But, with all precaution, 
the careless will eontinne to be killed in the streets, 
and year by year the Registrar-General’s list will be 
filled with casualties to form a text from which super- 
ficial crities will continue to preach impossible reform. 


RAILWAY COMPETITION. 

Tue Brighton Company announced, two or three weeks 
ago, an early and considerable reduction of fares on their 
line. The South-Eastern Company, which, not long since, 
went to Parliament with the Brighton, to obtain powers for 
increasing their present maximum farea, and, as soon 
as refused, raised their fares to nearly if not quite the full 
figure permitted by their Act, will make no reduction. 
The South-Eastern are threatened by no rival scheme, 
but there is every prospect that a new line will be 
made to Brighton. At any rate a bill for the purpose 
will, almost beyond doubt, be 
ment next session. It is thus that the 
benefited by even the prospect of competition. 
bill for the new line be lost, it is every way likely that the 
Brighton fares will be again advanced to the full rates now 
exacted. So imminent, however, is the threatened com- 
ing of his company, to state as of his own knowledge, that 
the promoters of the new company were to receive 
300,000L for carrying it through, a statement which, 
having been denied in a dignified, not to say indignant 
manner, Mr. Laing has virtually retracted. 

Were a new line to be made just as the existing line was 
made, or, in other words, with works of the same magni- 
tude and cost, the public could hope for no permanent ad- 
vantage. But it can be made for a very much smaller 
sum ; with little bridging, tunnelling, or earthworks, and 
for a by no means excessive cost for land. The gradients 


as far as possible, are made of Dennett's concrete, or rather 
upon their system of fireproof construction, first adopted 
nearly ten years ago in the practice of Mr. Gilbert Scott, 
Ordinary lime concrete becomes, in course of time, a weak 
earbonate of lime, and this, if subjected to as 
in the case of a concrete floor in a large fire, it would be- 
come pulverulent lime, the floor simply breaking down 
under the heat. The concrete under notice is compounded, 
therefore, of any hard porous substance, like furnace dross, 
or, more commonly, broken bricks, bound together by 
gypsam, i.e., sulphate of lime. This compound is not only 
practically indestructible by fire, but it is non-absorbent, 
and it possesses, moreover, great absolute strength. The 
ladies’ drawing-room, in Her Majesty’s Theatre, an oval 
apartment about 30 ft. by 20ft, has a vaulted ceiling 
turned in this concrete only, and there are, in all, about 
400 squares, or nearly an acre, of this construction in all in 
the building. 

The architect has, we think advisedly, introduced a com- 
paratively new feature of construction in the supports of the 
boxes, of which, besides the pit row, there are four tiers, 
including the amphitheatre stalls. All but the boxes on 
the pit level, are carried on rolled iron cantilevers built into, 
or rather carried through, the inner wall of the corridors, to 
and into the outer and nearly concentric wall which sar- 
rounds them. These are solid rolled flanged girders of the 
form so largely introduced into this country by Messrs. 
W. and T. Phillips, strengthened, moreover, by additional 
flinges of plate iron closely rivetted to them. The strength 





i 


of these girders, as cantilevers, has, we need hardly say, 


brought before Parlia- | been calculated to be far in excess of any load ever likely 
public are | t come upon them, while their outer ends are counter- 


Should the | 


weighted by the great weight of the walls of the building 
itself. By this system of support, no columns are required 


| between the boxes, and it is reasonable to anticipate that 


the acoustic qualities of the auditorium will be found 


petition that Mr. Laing did not hesitate, at the late meet- | superior to those of some other like edifices from this cir- 


cumstance alone. 

The building, we may add, has been provided with a 
much larger number of exits than were to be found in the 
old building, the additional namber being, we believe, five. 

Of the mysteries of the stage machinery of theatres we 


| need say nothing; but it is the opinion of the best judges 


| 
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may be a little worse, but the effect of gradients of whatever | 


steepness, is better understood now than thirty years ago, 


and two or three miles of 1 in 60 in a run of fifty miles is | 


nothing to be afraid of. 
frequent, but, for that reason, better fillec trains than are 
now run, it is clearly possible to earn a profit at 6s. first- 
class fares, and proportionately smaller fares for the other 
classes. 


The engineering skill of the present day can and should 


With such a line, and with less | 


that the arrangements, in this respect, at Her Majesty's 
Theatre, will be at least equal to any yet devised. In re- 
spect of ventilation it will also compare well with any in the 
kingdom, and, probably, with any on the Continent. 


THE GOLD FIELDS OF VICTORIA. 
Tue reports of the mining surveyors and registrars of the 
| colony of Victoria, for the quarter ending September, 1868, 
| contain some interesting statistics, showing the state of the 
| mining industries in that region, the amount of power and 
capital devoted to the gold winning there, and the results 
which have attended the vast amount of developed labour 
and invested capital. The seven districts in which are 
| comprised the aurifercus tracts worked in Victoria, namely 


relieve us of part, at least, of the burden of our railway | Ballarat, Beechworth, Sandhurst, Maryborough, Castle- 
maine, Ararat, and Gippsland, find employment for a total 


system, at once the most costly in the outset, the most 
costly in working, and in many respects the most un- 
comfortable on the globe. Brighton, of all places, requiresa 
cheap and popular railway to London, and, with the exception 
of the principal towns in the Eastern Counties, it is the 
only town of importance in the kingdom whose communi- 
cation with the metropolis ia not carried on by competing 
companies. It is in keeping down the enormous fixed 
establishment charges of the older lines as by less costly 
works, and by a more acceptable provision for the larger 
and better paying class of traffic, viz, second and third- 
class, that a competing line to Brighton will best secure 
the position which such a line deserves. 


HER MAJESTY’S THEATRE. 

Tax pit and orehestra plan and sections of Her Majesty's 
Theatre, which have lately appeared in our pages, will have 
sufticiently shown its general arrangement. Few theatres, 
probably, will be found more convenient for visitors or 
performers, considering the size of a building containing 
4700 seats. The auditorium, too, will, there is every reason 
to believe, compare to advantage, in respect of appearance 
with that of any theatre in Europe. The architect, Mr. 
Charles Lee, had to circumscribe all his plans within the 
walls of the old building, and the pit and orchestra plan, 
on page 128 of our present volume, and the section through 
the body of the house, with the stage facing the observer, 
will show with what judgment and even ingenuity, this 
has been accomplished. 

We shall not attempt, however, to describe the theatre 
with reference either to its architectural features, or its 
special qualities for the representation of lyrie opera, 
neither of these considerations possessing the interest for 
our readers which the mere structure of the building itself 
commands. After the lesson taught by the fire which 
destroyed the old theatre, it was obviously the duty of the 
architect to make the new building as nearly fireproof es 
possible, and this has, we think, been aceomplished in a 
manner to gain the approval of every engineer. The audi- 
torium is completely distinct, in its isolation from what may 
be termed fires of communication, from both the stage and 
the vast assemblage of reception rooms, offices of manage- 
meat, dressing-rooms, property-rooms, &e.. which fill so 
large a space, to a height of seven or eight stories, on the 
side of the building fronting the Haymarket. The floors, 





|} number of 63,482 miners. 
j and 15,814 are Chinese. 
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Of these 47,668 are Europeans, 
There are 48,829 engaged upon 
alluvial mining—33,073 Europeans and 15,756 Chinese— 
and there are 14,655 quartz miners, of whom 58 only are 
Celestials. Four hundred and sixty steam engines, with 
an aggregate of 9912 horse power, are erected at the various 
alluvial diggings, and 580 engines, collectively of 10,771 
horse power, are at work in connexion with the quartz 
mines, driving 5928 stamping machines for crashing rock. 
The whole of the working plant represented an aggregate 
value of 2,183,8551, distributed over an area of worked 
auriferous ground of 837.25 square miles, containing 2561 
distinct gold bearing reefs. The total quantity of gold won in 
the three months from this area by the whole available force 
and plant was 407,486 ounces 6 dwt, of which 256,796 
ounces 14 dwt. were alluvial gold, and 150,689 ounces 
12 dwt. were gained from quartz, representing a value of 
about 1,589,0002. The total yield for the three quarters 
ending September, 1868, was 1,274,061 ounces, of which 
1,248,704 ounces were exported. 

The summary of returns shows a steady decrease in the 
amount of gold won from the alluvial soil, and a correspond- 
ing increase of the quantity obtained from the quartz, upon 
which less than one-third of the mining population is occu- 
pied ; the produce of these mines is, however, considerably 
more than half of that obtained from the alluvial diggings. 
This is accounted for probably by the fact that the lighter 
and easier work suits a large proportion of the miners, who, 
the Chinese especially, are contented with a small return 
for their work, whilst the steadier and more energetic labour 
of the quartz miners is repaid by a larger proportionate 
yield. 

The erection of improved machinery for crushing the 
quartz, and the organisation which is established both by 
the mining surveyors and registrars of the districts, and by 
the various companies themselves, all tend to an improve- 
ment in the produce of gold. The mining operations now 
include the sinking of shafts to depths of 260, 300, and 
even 430 ft., with levels driven to follow the faces of the 
auriferous reefs, The yield from the quartz of course 
varies greatly, ranging from one penuyweight to eleven, 
and even 19 oz. per ton. The average yield may, however, 
be assumed as about 16 dwts. System and organisation 
bave of course greatly changed the wild scenes of disorder 














which characterised the gold fields on discovery, the 
same which gave an universal notoriety Californian 
of some 


Australian gold fever. The Mount Misery range, the 
Pinchgut reef, the Nil desperandum valley, the Newchum 
gully, and hundreds like these, are names characteristic of 
the early days of Australian gold mining. 








H.M.8. VOLAGE. 

Ox last Saturday the Volage, sister ship to the Active, 
not quite so far advanced towards completion, was Jannched 
from the shipbuilding yard of the Thames Ironworks at 
Blackwall. The Volage is built to carry a light armament, 
and is designed for a high speed, She will carry six 6} ton 
guns on her upper deck, and one 64 pounder, fore aft. 
Her general dimensions are: length between perpendicu- 
lars, 270 ft.; extreme breadth, 42 ft.; depth in the hold, 
15 ft. 2in. The Volage and Active are the first ships that 
have been fitted with a gun-metal sternpost and rudder- 


frame. The weight of the former, which was cast in three 
pieces, is 33 tone. The screw will be provided with lifting 
ar. 


The Volage is voppered on a wooden sheathing, which is 
bolted to the iron sides of the ship. The heads of the bolts 
are countersunk, and separated from the copper, so that the 
galvanic action between the two metals may be avoided. 

The engines of the Volage are being built by Messrs. 
John Penn and Son. They are of 600 nominal horse 
power, with cylinders of 86in. effective diameter, and 
8 ft. 9 in. stroke. 

The Active, which will probably be completed about the 
same time as the Volage, is being engined by Messrs. 
Humphreys and Co., of Deptford. As both vessels are 
identical in all respects, and the dimensions of the engines 
are exactly similar, the trials may be looked forward to with 
more than usual interest, as proving the respective merits of 
the engines tried under exactly similar conditions. 


THE CHIEF CONSTRUCTOR OF THE NAVY 
ON THE STRENGTH OF SHIPS. 

Tue eighth lecture of Mr, Reed's course at South Ken- 
sington, delivered on Friday last, the 26th ult., commenced 
with some remarks on the longitadinal strength of the out- 
side planking of composite ships. The lecturer observed 
that while the skin of a composite ship is far inferior in its 
powers of resistance to the skin of an iron ship, it appears 
that both the advocates and the opponents of the composite 
system hardly give to skin resistance the prominent place 
that it should occupy. In confirmation of this statement, 
he quoted from the published opinions of Mr, Jordan, who 
warmly supports the composite system, and of Mr. Fair- 
bairn, who strongly condemns it. The latter gentleman, as 
is well known to those who have read his book on “ lron 
Shipbuilding,” considers that the composite system is alto- 
gether unfit for sea-going ships, basing his opinion upon 
experiments made on a model “ platform,” intended to re- 
present, on a reduced scale, the outside planking and tim- 
bers of a portion of the side of a composite ship. Having 
briefly described the manner in which the experiments were 
conducted, and stated the deductions which Mr. Fairbairn 
has made from their results, Mr. Reed proceeded to point 
out some of the more important defects in the arrangements 
of the “ platform” experimented upon, by which, in his 
opinion, the experiments are rendered very defective as in- 
dications of the strength of actual composite ships. We 
cannot- go in detail through this part of the lecture, but 
mast content ourselves with stating that the lengths and 
shifts of butts of the model planking were both said to have 
been very inferior to those which would be used in actual 
ships, that no butt-plates were used to connect the butted 
strakes, that no iron ties or strengthenings were used on 
the frames, and that no seams were caulked, while the pins 
or fastenings of the planks were, by Mr. Fairbairn’s own 
account, too small. After running through these facts, 
Mr, Reed remarked that he had done so, not with the desire 
to convict Mr. Fairbairn of error, but rather with the in- 
tention of showing that composite ships are much stronger 
than these experiments would lead one to suppose. 

The lecturer then proceeded to state his reasons for think- 
ing that the planking of composite ships gives greater 
strength to the structure than is generally supposed, illus- 
trating his remarks by the cases of a 2000 ton iron ship built 
according to Lloyd's rules, and of a composite ship of the same 
tonnage, with one thickness of planking, built in conformity 
with the suggestions recently issued by Lloyd’s committee. 
The comparison made between the skins of these two ships 
was very interesting, and showed that, after allowing for 
butted strakes, weakening by holes for fastenings, &c., the 
thickness of the plating and planking are just in the pro- 
portion they should be in order to give equal strengths. 
Mr. Reed pointed out the fact that though this proportion 
obtained, it could not be assumed that the planking, as 4 
whole, was as strong as the plating, on account of the ab- 
sence of edge connection in the wooden skin, and the efficient 
edge rivetting of the iron skin. In fact, as the lecturer re- 
marked, the liability to longitudinal racking, or sliding of 
edge on edge, in the various strakes of planking, is the 
chief source of the weakness of composite ships when com- 
pared with iron shipa. 

A few passing remarks on the arguments advanced by 
the advocates of composite shipbuilding—based upon the 
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facts that by its adoption sufficient strength can be secured, 
and fouling can be prevented—led on to the notice of some 
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ships may be framed on either of the systems 
iron ships, and can be strengthened in a similar manner ; 
so that as far as longitudinal strength is concerned they 


i 


only differ from trom ships in having a. more or less 
weakened iron skin combined with wood planking, 
of the ordinary arrangement of ootside plating. A sheath 

ship, therefore, can be compared with an iron ship only by 
estimating how much the sheathing contributes to the 


Hi 


st taral strength; and this involves the determination of 
the problem, how far iron and wood will act together in 
resisting longitudinal strains. No complete solution of this 


problem has been given as yet, but it is obvious that the 
efficiency of the wood sheathing against longitudinal strains 
is largely increased by the fact that longitudinal racking 
can only take place with difficulty, if at all. Like com- 
posite ships, however, sheathed ships are to be regarded as 
compromises, rendered necessary by the rapid fouling of 
iron bottoms. Mr. Reed observed that for high-powered 
ocean cruisers, such as the Inconstant and Volade, the pre- 
vention of fouling is obviously of the highest importance, 
and at the same time the necessity for great strength 
rendered the employment of an iron hull essential, so that 
for these vessels the special requirements really dictated, in 
a great measure, the stroctural arrangements. 

Up to this point Mr. Keed had been devoting attention 
to the bending strains incidental to the upright position of 
a ship; the remainder of the lecture was occupied by re- 
marks relating to the strains incidental to more .or less 
inclined positions. As the case of aship upon her beam 
ends is the furthest removed from that of a ship upright, it 
was taken as the other limiting position; and the resistance 
to bending in that position was considered. The horizontal 
bending strains, as they are termed, are calculated more 
easily than the vertical bending strains, since the processes of 
finding the equivalent girder, its neutralexia, and moment 
of resistance are much simplified by the fact that a ship is 
symmetrical about the middle line plane, No actual caleu- 
lations were given for this position, the lecturer stating 
that it had been considered unnecessary to do 80, because a 
ship is searcely likely to be placed in such a position ; and 
because for most ships the moment of resistance to hari- 
zontal bending is as great as the moment of resistance to 
vertical bending. Attention was drawn to the factethat 
some of the pieces which are not very efficient in the up- 
right position—such as those near the middle of the depth 
become so when we are considering horizontal bending ; and 
that other pieces—such as the upper deck stringers and the 
sheer strakes of an iron ship, and the corresponding pieces 
of a wood ship—are nearly equally efficient in both posi- 
tions. Under the latter head meation was also made of the 
advantages of doubling the sheer and bilge strakes in iron 
ships. 

Between these extreme positions come the innumerable 
inclined positions which a ship at sea may occupy, and the 
bending strains incidental to these were classed by Mr. Reed 
under the head “oblique.” Oaly a brief notice was be- 
stowed upon these strains ; but it was stated that in her re- 
sistance to them a ship resembled a hollow girder fixed 
more or less angle-wise. The various parts which contri 
bute most to the strength in the inclined positions were 
enumerated; and it was shown that some of the internal 
strengthenings above the upper tarn of the bilge, which are 
of bat little service against vertical bending, and have 
therefore been pronounced comparatively worthless are of 
great value in resisting oblique strains. 

The lecture was concluded by an examination of the 
modification of oblique bending strains produced by the 
twisting strains due to the instability of the ends of ships. 
The fact is obvious that the ends are unstable in most 
ships, and in ships with Jong fine bows the twisting strains 
produced by a moderate inclination are very severe. In 
armoured ships with such bows they are, of course, at their 
maximum, and as an example Mr. Reed gave the results of 
@ calculation made for the Minotaur, from which it ap- 
peared that the twisting moment, due to the instability of 
the first 70 ft. of the bow, at an inclination of 20° from the 
Vertical, is about one-eleventh of the vertical bending 
moment for the still water strains of the same length. He 
then proceeded to show that for a ship at sea, rolling 
among, and struck by, waves, this twisting moment would 














' STEMENS’S AUTOMATIC TELEGRAPH. 


Eyew in the carly days of the electric tel Professor 
Mores, to whom it ¥o 20 much indebted for ita 
L the service which would be afforded the 


his 
of Mowse'e or attaining this object. In both t 
ployed, which formed the dots and dashes 


necessary short and long-line 
ion of the Morse signals by means 
of projections of the types. These 

of Morse’s, however, came to no practical result, for the re- 
sources of telegraphy were, at that time, too limited to allow 
of their being — carried out. é 

Inthe year 1849 Bain endeavoured to arrive at the solu- 
tion of the problem of automatic telegraphy im quite a 
different manner. He prepared the messages by a suitable 
punch which cut longer or shorter rectangular holes in a 
paper band ; and these holes reproduced the Morse signal b 
electro-chemical means, when they were drawn underneat 
arubbing contact pressing on the paper. 

This plan also had no practical result, for on the one hand 
the preparation of the perforated paper band was too trouble- 
some and slow, and on the other, electro-chemical telegraphs 
have not generally maintained their position, in consequence 
of the disturbing effects of static charge in long lines, 

In the year 1554, Messrs. Siemens and Halske endeavoured 
to remedy the defects of Bain’s Automatic Telegraph by 
means of a punching apparatus constructed with three keys. 
The first key, when pressed down, punched a single hole in 
the paper band; the second, a double hole; while each key, 
on returning to its normal position, pushed the paper the 
necessary space forwards ; the third key did not punch, but 
served only to produce spaces between letters and words. 
Instead of an electro-chemica] receiver, an electro-magnetic 
one was used, which was made to work faster by the em- 

yment of slotted tubes for the electro-magnet cores, and 

y replacing the attraction of magnet and armature by that 
of magnet and magnet. 

This system was first introduced on the Warsaw and 
Petersburg line; and by its employment a very quick and 
secure transmission was attai Nevertheless, it did not 
long remain in practical use, for the ion of the paper 
was still found to be inconvenient, and a very carefully and 

ently adjusted relay arrang ¢ was required for the 
uetion of good marks. 

This unfavourable result showed that the problem was not 
te ‘be solved by the employment of short and long single 
eurrents, the only me' which had at that date been tried ; 
and endcavours were therefore made, by the employment of 
double currents, to obtain a better foundation for an auto- 
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matic In this Messrs. Siemens and Haleke suc- 
ceeded, with the oy a system of permanently polarised 
electro-magnets. latter enabled them to produce the 


Morse signals by means of short alternate currents of equal 
strength and duration, and entirely got rid of the eounter 
spring so difficult to dispense with in quick working. It 
was first endeavoured to produce the short alternate eurrents 
by voltaic induction, and in this they sueceeded fectly. 

Sardinia- Malta-Corfu line was furnished with this kind 
of apparatus in 1857. Varley, at a later ee employed a 
similar method with the first Atlantic Telegraph, and on 
other lines. 

As the main difficulty which stood in the way of automatic 
telegraphy had now been overcome by the employment of 
alternate currents and permanent polarised electro-magnets, 
it wa: again endeavoured to solve the problem by the 
metho | first introduced by Morse, the employment of com- 

wedt ypes. This was accomplished with the best results 
i. the clectro-magnetic type transmitter, exhibited at the 
London Exhibition of 1862, and which enabled m os to 
be sent with tolerable certainty through long lines with 
about seven times the speed of hand sending. The instru- 
ment had, however, to be worked with more than ordinary 
care to secure accurate results, and it was found that the 
setting up of the messages took too much time, and, conse- 
quently, required too numeruvus a staff. The apparatus, 
nevertheless (with the modification of battery currents being 
employed instead of magneto-electric), has been in constant 
use, since 1862, in the telegraph office at Berlin, being em- 
ployed there for sending meteorological intelligence. 

On the 2nd June, 1858, Professor Wheatstone took out a 

atent in England for an automatic telegraph. He employed 
Bein's punched paper band and a three-key puncher modi- 
fied by employing double holes for representing the dash of 
the | ba alphabet, not next to one another, but over and 
under a mi row of holes. This third line of holes was 
produced by special third punch which came into action on 
the depression of each of the three keys. 

For sending messages, Wheatetone employed a peculiar 
and very ingenious apparatus set in motion by the turning 
of a handle. It was provided with three needles lying in a 
vertical plane, and held up by light springs... These needles 
were elevated and pressed against the paper by the turning 
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employment of alternate currents and polarised 
electro-magnets. 

Professor Wheatstone’s — still, however, suffers, 
independently of i from the slowness and 
diffieulty of preparing the messages by means of the three- 
“Dr tens hie aay enamored to vat wt meh a 
possible the defeets still im the system of auto- 
matic In so he has back to the em- 
ployment of *s Pagel octcnne li ape 
a machine for the setting and distribution of metallic 

having been with less stecess than he bad 
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om marks punctuation, and the 
Sunteriedal they aden ts completely ch ~ 


required si letter or cypher and to advance the paper 
exactly so far as to place it in the proper position for the next 
signal. Practised workers can in this way prepare for me- 
chanical or automatic sending from three to four letters or 
other signals per second. 

3. The automatic sending is effected by alternate currents 
either magneto-electrie or galvanic. In the latter case the 
sending is effected by clockwork with a peculiar arrangement 
for regulating the speed. 

4. Good contact is fully secured by the use of a brush of 
fine elastic wires in place of a rubbing contact piece. 

5. The receiving instrument is an ink writer with sheet- 
iron et cores, ita speed eapable of being regulated, 
which allows the working to be as rapid as the greater or 
less inductive capacity of the line and the strength of currents 
permit. On lines of average length, this is from four to five 
times the speed of hand working. 

6. By the ce of alternate galvanic currents, 
translation can be »d without any essential reduction of 
speed. 

Apparatus for Punching the Middle Row of Holes. 
See Pigs. \ and 2, page 160.) 

A steel axle carrying an eccentric, 6, at ite further end, 
together with a pulley wheel, is rapidly turned by means 
of a band and fly-wheel. The g, Which stamps out 
the holes has an upward and downward motion. ‘The 
catch piece, d, has a backward and forward motion. The 
latter catches in a ratchet wheel with 30 tecth which is 
prevented from turning backwards by the catch, A, and 
turns concentrically with the cylinder, 7, which is fastened 
to it, and which moves forward the paper band, 8. In the 
middle of the circumference of the cylinder is row of 0 
small rounded projecting pins at a distance from each other 
of 6mm. The oo eal is — through a narrow slit 
between the punch and a small block with a corresponding 
hole bored in it; it is then passed round, part of the 
circumference of the afore mentioned cylinder. The pins 
of the latter are so arranged that they eatch in the row of 
holes which has been punched in the paper band. 

Direetly a hole is made the is drawn forward 
exactl m.m., and the place for the next hole is thus 
brought under the punch. The exact insertion of the pins 
in the holes in the band is ensured by the roller, i, 
which has a groove in the middle and vs the paper 
against both edges of the cylinders. is roller can be 
drawn back for the insertion of a new band of paper. The 
paper band is loosened from the cylinder by a thin metal 
tongue, k, whose lower edge is inserted between the roller 
and the paper. The three pins, w, through which the paper 
is wound, hold it taut underneath the punch. The row of 
holes made by the apparatus is perfectly regular and in 
the middle of the band; the diameter, of the holes is 14 
millimetres and they are distant from each other 6 m.m. 
from centre to centre, 


to them and into which they can be pushed, 
space between this plate and the piece of 
earries the punches, the paper band is inserted as it is 
delivered from the above described machine. 

The punches 1 and 2 are3 m.m., the 
6 m.m. distant from one another, so that 
pushed through the , are 
when 1 and 3 are p forward, holes 9 m.m. 
duced. These holes are 3 m.m. on each side of 
mentioned middle row of holes and 
dashes as will be explained i 
ing spparatus. 

‘or the 
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ends), catches projections in the punches and draws them 
back again when the pressure is ion off. 

Ihe movements of the levers, | and /’, take place through 
the short arms, o and o’, which are connected on one side 
with a lever and on the other through a joint with the end 
of a double armed lever, T, #0 as to form a kind of jointed 
lever. According as the front part of the lever, t, which 
has a knob at the end, is moved to the right or to the left, 
the lever, / or Ul’, is pressed against the punches. By this 
movement, a row of marks representing dots and dashes can 
be punched in the band, provided, of course, that the paper 
band is moved forward as it is punched ; for the latter pur- 
pose, the above described cylinder, f, with its guide pins 
(which pass through the previously punched row of holes) is 
employed. For greater security the band is wound round a 
part of its circumference both before and after passing through 
the punches. The band is held taut and horizontal by the 
small roller, r, which has also guide pins in its circumference. 
The movements of the levers, | and /’ (the latter of which 
is lengthened at its end), are communicated to the cylinder, 
f, by means of the ratchet wheel, catch, and the pin, g, so 
that the paper band, on the retiring of the lever, /, is 
advanced the space of one hole in the middle row, and, by 
the retiring of the lever, l’, double that distance. These 
movements correspond with the breadth of the signal or 
holes punched by the lever plus the intervening space of 
3 mm. The place for the next mark, which is always 
punched opposite to one of the holes in the middle row, is 
thus each time brought under the punch. The guiding 
cylinder, f, can also be turned for the space between the pins 
independently of the levers, / and /’, by a downward pressure 
of the knob, p, when in its middle position and when the 
punches are consequently out of action. The front part of 
the lever, ¢, is at ite further end fastened with a horizontal 
peg on which it can be turned in a downward direction. By 
means of a small angle lever, and the pin, s, underneath the 
bed of the machine, motion can be communicated to the 
ratchet wheel, d. The lever, ¢, is kept in its middle position 
by means of properly arranged springs. 

To stamp a message in the form of a row of holes upon the 
band with this machine, the knob, p, must be pressed to the 
right for each dot, and to the left for each dash, and pressed 
downwards once after each letter, and twice after each word. 

With some practice the punching of a message with this 


apparatus can be effected in about the time that is required | 


for sending it direct by means of an ordinary Morse key. 
Key-board Puncher. 

By means of the key-board puncher (which produces a 
complete letter at one pressure of the key) a message can be 
punched in the paper band with three to four tames the 
rapidity of the hand puncher. A top view of this apparatus 
is given in Fig. 4. The punching work consists of twenty 
horizontal punches, ¢ c, lying close together, 3 m.m.’s apart 
In a line with them are twenty levers, 64’, which can be 
pushed against the punches at their further end by means of 
the eccentric, « «', on the common axle, ¢. 
ever, be a little raised, in order to meet the punches, and 


pierce t he paper 
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continues to be poe down. By this single turn of the 
e of the pushing levers move backwards 
h; those of them 


punching levers, and at right angles to them, are a number | which are not raised pass underneath the punchers, those 


of thin strips of metal, corresponding to the telegraphic signals 
required. Each of these strips of metal can be slightly 
elevated by means of a corresponding key 

The upper edges of these strips, when they are under the 
pushing levers, are so cut out that when any one of them is 
raised, it only pushes up those levers which represent the 
holes in the paper band corresponding to the signal required, 
and which is engraved upon thekey. Each of the slips, a a’, 
when it is raised also moves the angular lever with long 
axle, k. At the end of the latter there is a special kind of 
escapement, A. O.8., brought into action by it, which imme- 
diately connects the axle bole and its eccentric with the 
axle, ¢, the latter being kept in continual rotation by a treddle 
and band. When ¢ Eas made one turn this connexion is 


released of itself, and the axle, c, stops, even when the key 





| which are raised push the punchers lying opposite to them 


through the paper, and form the signal corresponding to the 
key which 4a fom depressed. 3 j ‘ 

I'he paper band, s, is passed over the pin cylinder, f, and 
the roller, r, in the same manner as in the hand puncher. 
The pin cylinder has fastened to it, and concentric with it, 
the ratchet wheel, e, whose teeth can be slipped over a re- 
quired distance by means of the rack piece, i, working into a 
segmental! tooth piece connected with it. 

The lever, h, works at a short distance above the pushing 
levers, and in the latter there are fixed short upright pins 
which come in contact with the lever, 4, and by their hori- 
zontal motion push it forward with them when they are 
raised. When in their lower position, however, they pass 
underneath without touching it. As the whole of these pins 





move an equal distance, the lever, h, will be pushed forward 
to a greater angle, and the ratchet wheel of the pin cylinder 
will be pushed forward so much the further, according as the 
last of the raised pushing levers is nearer to the fixed centre 
on which » turns. 

A certain number of the pushing levers are always raised 
corresponding to the character of the signal required. 
Every second one of them carries a pin, and the arrangement 
is such that the ratchet wheel is slipped one tooth, and the 
paper drawn forward 6 m.m. for each pin raised. In « 
corresponding manner the sign punched with one touch of 
the key 6 m.m. forward, so that the letters are 
geaceen in the slip with the proper space between them. 

he space between two words is ‘made by pressing the blank 
key, whose slip acts on the axle, ¢, only. The first pushing 
lever, which has no punch opposite to it, and whose pin is 
longer than the others, presses them in a suitable manner 
against the lever, A. 
(To be continued.) 
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EJECTOR AND BLOW-THROUGH CONDENSERS. 





DESIGNED BY MR. ANDREW BARCLAY, ENGINEER, KILMARNOCK. 














_ Tue great interest which has been evinced in many quarters, 
in the particulars already published respecting Mr. Alexander j 
Morton’s ejector-condenser, has led us to prepare the follow- 
ing condensed abstract of the remarks on that apparatus, | 
made by Mr. Barclay, of Kilmarnock, on the occasion of the | 
meeting of the Institution of Engineers in Scotland, held on 
the 20th of January last, when the discussion on Professor 

ine’s paper, on “An Account of Experiments on Sir. 
Alexander Morton's Ejector-condenser,” was resumed. Mr. 
Barclay’s remarks are too long for us to reprint them in 
extenso, and a great part of them refers to purely personal 
matters, which, although no doubt of considerable importance 
to Mr. Morton and himself, would be of comparatively little 
interest to our readers generally. Under these circum- 
stances, therefore, we have, as we have said, prepared a con- 
densed abstract of Mr. Barclay’s observations, describing his 
several plans, and leaving the question of priority of in- 
vention which has arisen between him and Mr. Morton for 
future discussion, when all the facts of the case are more 
fully before us. 

Mr. Barclay stated that his experiments with “ blow- 
through condensers” began as early as 1854, in which year 
he took out provisional protection for such a condenser. 
Nine years afterwards, in 1863, he patented, in conjunction 
with Mr. Morton (who was then in fis employ as draughts- 
man) the form of disc-injector and ejector shown by Figs. 1 
and 2 of the annexed engravings, and the construction of 
which will be readily understood without detailed explana- 
tion. This form of ejector however, although it could draw 
water from a depth of 14 ft., did not give very satisfactory 
results, and after spending much money on experiments Mr. 

clay set to work to improve Giffard’s injector, in order 
that he might employ it to form a vacuum, and thus lift 
water from a well of use as an ejector in connexion with a 











condenser, Mr. Barclay’s experiments resulting in h”® 
taking out a patent, in 1864, for the doubled led inject 
shown by Fig. 3. Mr. Barclay’s trials were all directed to 
obtaining the best possible vacuum, and he states that the 
greatest vacuum reached before Mr. Morton left his works 
was 11 lb. as measured by a Bourdon’s gauge. Mr. Barclay’s 
experiments were, however, stop’ by Messrs. Sharp, 
Stewart, and Co. threatening to commence an action for an 
infringement of Giffard's patent. 

With regard to Mr. Barclay's recent improvements, we 
cannot do better than quote his own words. He states: 

“ When I began to see that the form of instrument without 
valves would not suit for slow pumping engines, I turned 
attention to my old plan of ejectors or blow-through con- 
densers with valves, in order to prevent the return of the 
atmosphere and water, and am now able to show you the 
results of my experiments, which I consider have been ce | 
satisfactory, although in my opinion still susceptible of muc 
improvement. Fig. 4 shows the plan of one modification 
which I have working upon a 14in. cylinder, 24 ft. stroke, 
high pressure engine, which drives my foundry —— ; 
the appended diagrams (not shown in our figure) speak for 





| themselves, they clearly show the amount of relief upon the 
| back of the piston, and the tem 


of the hot wel) shows 
that there is not more than 4 of the water required tor con- 
densation compared with the other f and that 

about three times the quantity of heat back into 
boiler by the feed water being heated re 150°, instead 
83° or 84° Fahr., as in Professor Rankine’s experimen’ 
The injection valve, a, is opened for an t at each 
of the stroke, I do not think longer than nee 
the last and the first inch of the stroke of 
travel of the pi correspon tay 
equal to that, gives sufficient time to blow through 
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a vacuum in, ag shown by the indicator diagram before 
you. owe Ve ne ee the chest, ¢, the valve, 
4, is wrought by an eccentric ugh a wyper shaft, con- 
necting end lover ; with thie t I have got an 
average vacuum of about 12.6 |b. in the eylinder, with water 
from the hot well to feed with about 160° Fahr., but I am 
confident that after F ipods made with the 
heating cistern, g, I will get a vacuum of 12 Ib. in the eylin- 
der, with water at 212° to feed with. The cistern, g, is in- 
tended to heat as much of the feed water to the boiling point 
as may be required to feed the boiler with. This ar 
ment will act very well where there is a 
steam to be condensed ; in some cases the cistern, g, may be 
as low as to take in the water from the hot well, 
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peony brig — to be p ae Se 
pressure is not very high. action of thi t 
1s that when the foot valve, b, is lifted by the steam Chewing 
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will w as much of the steam h as 
the feed water for the boilers, which is or runs 
oe Sane ats O50 the 

n cases where engines are doing pretty 
found by experiment that the smaller I can 
denser, and the better I insulate the materials it is 
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get this, 

well, and that necessitates 
quantity of water, when only 
quired, as the jet must always be kept full 
atall. The advantages, 

1. No steam from the boiler is 
as in the case of Mr. Morton's 


ment. 2. Warmer water in the hot well to with is 
obtained. 3. Less than half the quantity of condensing 
water is required. My valvular or blow- h arrange- 


ment does not require one-third the quantity 
water, and gives water in the hot well to feed with from 
140° to 160° Fahr.” 


passing through at right les against the water being sent 
all send aa dios, oe poten ihi 
lating ——— of the other. Bb 
ene in water, ¢ in portion which 


that Me. Mocton oot 
ing the water by prods Ae 


brought into a concentrated form. This form had 
tried, but he was of opinion that it w 
because Mr. Morton had brought the 
with the other. 
Mr. Barclay stated that it was his désive 
uantity of steam, so as not to fill 
reduced it considerably, and thus 
up the water. sent one i 
simi £0 2S EE See We SE Ore: 6 team, 
The lied instrument shown by Fig. 4, Mr. 
Barclay stated to be composed exactly on the principle of his 
patent of 1864, ali the 
advantage of pulling back the i 





positions, and had the sizes of the 
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so long os he kept to the original patent. The use of the | 
chamber A, Fig. 4, is to equalise the flow of steam exbaust- 

ing from ome or more cylinders, so a2 to keep up a constant | 
action upon the water. B is what Mr. Barclay calls the 

vacuum chamber; it is simply the space in which Giffard 

had his blow-through pipe closed by a stop-cock and pipe, C, 

leading to the equalising chamber, A, whicly may elso be | 
assed to advantage in drawing off the water from the bettom 
of the equalising charaber. by that means the atmosphere 
is prevented from coming in contact with the issuing water, 
and the eomtracted of the stream filling the smallest | 
part of the throat with the great velocity the steam gives to 
it, enables the water to be ejected from the instrament 
against the of the atmosphere without any difficulty. 
‘The thin film of water coming in at the annular jet, D, has | 
imparted to it the velocity of the steam rushing into a 


vacuum. The smallest part of the throat is placed in that 
part of the stream which § 


; 


| 


Sir leaac Newton denominates the 
vena comtracta—it being the smallest, meets with the least 
resistance on escaping into the atmosphere, and the throat 
then expands in proportion as the water is required to lose 
ite speed. The lengths of the throat Mr. Barclay stated, 
varied in his instruments from 10 to 12 times the diameter 
of the throat at the smallest part, and were slightly curved, as 
shown in his specifications of 1866 and 1867, The mouth of 
the throat is fixed in the vacuum chamber, B, and the use of 
this vacuum chamber is to keep, as it were, a store of yacuum 
which maintains a constant flow of water, although the im- 
pulses of the steam may be a little irregular, and this is 
effectual, without using a jet of steam direct from the boiler. 





Tur Apmtratty.—In consequence of the abolition of the 
office of the Storekeeper-General of the Navy as a separate 
department, the Secretary of the Admiralty directs that 
tenders for articles, formerly sent to that department at 
Somerset-house, be in future addressed to the Controller of 
the Navy, Admiralty, Whitehall. 


Tur Great Eastens Ratitway.—This company has 
opened its Bishop's Stortford, Dunmow, and Braintree 
branch, which was commenced early in 1865. The length of 
the line is 18 miles, and there are three intermediate stations. 
Only two trains are ran each way daily. The cost of the 
line has been rather more than 140,000/. 


How rae Moyry Gors.—Fora long time the Metropolitan 
Board of Works has steadily refused to allow the cost of the 
vestrymen’s visit to the Main Drainage Works at Abbey 
Mills, last summer, to be made public. The prineipal items 
of expense have, however, at length leaked out; they are 
as follows: The eost of the cold collation, wine, &c., was 
141t/. 16s. 11.; steamboats for conveying the visitors from 
London to North Woolwich, 270/.; Great Eastern Railway, 
for special trains to Abbey Mills, 354/. 13s. 7d.; total, 
204611. 10s. 6d. 


Artirictat Conp.— Dr. Phipson has recently discovered 
that an intense degree of cold is produced by dissolving 
sulphocyanate of ammonia in water. Many salts, more es- 
pecially salte of ammonia, lower the temperature of water 
whilst dissolving; but, according to Dr. Phipson, no com- 
pound produces this effect in so marvellous a manner as 
sulphocyanate of ammonium. In one experiment 365 grammes 
of this salt, dissolved rapidly in 36 cubic centimetres of water 
at 23 degrees Centigrade, caused the thermometer to descend 
in a few seconds to—10 degrees C. The moisture of the at- 
mosphere instantly condensed itself on the outside of the 
giass in thin plates of ice —Scientific Review. 





Woop-workive Macuinery.—Smart and even elegant 
catalogues have become the fashion with the leading firms of 
manufacturing engineers. When well illustrated they serve | 
a better purpose than is often supposed by many, who, 
liberal perhaps in the materials and workmanship of their | 
own manufactures, nevertheless either begrudge or refuse to 
recognise the necessity of a certain outlay in printing and | 
illustration. Messrs. 8. Worssam and Co.'s catalogue, for 
the current year, is one of the best of this comparatively new 
class of publications. It is a work quite de /ure, with a fine 
vignette portrait on the opening page of the principal of the 
firm itself. Without stopping to commend the illustrations, 
it is enough to say that a remarkable variety of special 
machines 1s shown, and that much useful data concerning | 
them is given. The whole is prefaced by a series of very 
useful data and rules for determining the speeds of, and 
power consumed by, various machines and combinations of 
pulleys. Mr. Worssam, who now carries on business with | 
his sons only, is one of the oldest, if not absolutely the oldest, | 
wood-working engineers in the kingdom. 


Tus Merrorouitay Waren Surrty.—In his report on 
the water supplied by the various metropoliton companies | 
during the months of February, Professor } rankland remarks 
thet -—‘ The samples of water supplied by the Southwark | 
and Lambeth Companies were very turbid, those drawn from 
the mains of the Chelsea and Grand Junction Companies 
somewhat less turbid. The West Middlesex, New River, | 
East London, and Kent Companies delivered water which 
was perfectly clear nnd transparent. The samples obtained 
from the mains of the Southwark and Lambeth Companies 
were entirely unfit for domestic use without previous filtra- 
tion. Examined microscopically, the sediment deposited 
trom the Seuthwark and Grand Junction Companies’ weters 
contained living organimns. That from the Lambeth and 
Chelsea Companies’ waters was partly composed of organised 
matters which, however, exhibited no motion. In January 
the sediments from all the turbid waters contained living 
organisms. Although the West Middlesex and Southwark 
Companies both derive their water from the same source, the 
water of the latter company contained on the 5th inst. double 
the amount of organic matters as compared with that found 
in the former.” 





|and she has a double bottom, and the usual 


| the vessel are to be of the most complete description, are 


| 2400 tons and upwards ; 37 of the second rate, 1200 to 2400 
| tons; 76 of the third rate, 600 to 1200 tons; 58 of the fourth 
| rate, under 600 tons; 52 are ironclads, carrying 129 guns; 
| 95 screw steamers, 938 guns; 24 paddlewheel steamers, 


| one of iron fifth rate, two of wood sixth rates, and two sloops 


Tuts new twin-screw armour clad , 
constructed, from the designs of Mr. J. 
Mesers. Napier and Sons, at i i 
Govan, was successfully launched on 
principal dimensions are as follows: 
pendiculars 260 ft.; breadth, ex 
moulded, 36 ft.; burthen 3774) 
Reed's recent ships the framing 
on a combination of the longitudinal a: 
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water-tight bulkheads. The _eerew 
Audacious have been constructed by 
Hodgson; they are of 800 horse 

have already arrived at the Clyde, so 
forthwith. It is u 

armed with ten 12 

main and four on t 


be on the upper 

arranged in central armour-plated battery, which is pro- 
tected by 6 in. plates backed with 10 in. of teak. At the 
water line the vessel is protected by a belt of armour plating, 
this plating being 8 in. thick, except at the extremities, where | 
this thickness is gradually reduced. The internal fittings of | 


to embrace the most approved arrangements of magazines, 
store-rooms, fittings for ventilation, &e. 


Taz Vicronts Gorn Firi.os—Mr. BR. 

Secretary to Mines for the Colony of Victoria, has lately 
warded to the Institution of Civil Engineers an excellent 
photograph taken from a topographical model of the colony, 
showing the exact position of the different mines and the 
directions of the quartz reefs. 

Rar, Maxine ow tux Contirxent.—The Terre Noire 
Company has obtained an order for 2000 tons of Bessemer 
steel rails at 13/. 11s. 10d. per ton delivered at Gray, and 
another for 6000 tons at 137. 14s. 3d. per ton delivered at Ta 
Chapelle. The Northern of France Railway Company has 
given out an order for 14,000 tons of iron rails to the house 
of Wendel at 7/. 16s. per ton delivered at Laon, and another 
order for 6000 tons of iron rails to the Denain and Anzin 
Company at 7/. 16s. 10d. per ton at the works. 

Tus Moncrrsrr Guy Carriaces.—It is stated that the 
Moncrieff gun carriages, on the protected barbette system, 
which are now to be introduced into the service, will be con- 
structed at the Royal Carriage Department, Royal Arsenal, 
Woolwich, under the superintendence of the inventor, who, 
as we stated last week, is to receive an annual salary as lon 
as his services are required while the work is going on, wit 
a sut paid down for the invention. This fresh work will be 
gladly received by the workmen, numbers of whom are in 
the receipt of little or no wages. 


Merrorotitay Steest Tramways.—The Metropolitan 
Street Tramways Bill was brought before the House of Com- 
mons, for its second reading, on Wednesday night last, and, | 
after a lengthy discussion, the House divided, when a | 
majority of 131 was obtained in favour of the Bil! being read. 
Subsequently, on the motion of Mr. T. Hughes, it was agreed 
that this and all other street tramway Bills be referred to the 
same Select Committee, a suggestion of Sir F. Goldsmid, that 
all parties appearing before the committee should be heard 
without reference to any question of loews standi, having 
been also adopted. 





Tas Unstrep States’ Navy.—The total number of seamen 
in the United States’ navy is 8500; and of vessels 206, carry-; 
ing 1743 guns. Thirty-five are vessels of the first rate, 





199 guns; and 31 sailing vessels, 477 guns. The European | 
squadron has five ships; the Asiatic, nine; the North At- 
lantic, six; the South Atlantic, five, the North l’acific, eight : 
the South Pacific, six. 


STEaMsnirs or THE Royat Navy.—The number of steam- 
ships afloat and building on February 1, 1869, was as follows : 
Of armour-plated ships there were nine iron ships, third 
rates, afloat ; seven of wood, third rates, three of iron fourth 
rates, and seven building; two of wood, fourth rates, afloat ; 


wood. The above are all screw steamers. There were two 
gunboats afloat double screw, one boat of iron and one of 
iron and wood, and one ditto hydraulic. There were two ! 
turret-ships afloat, iron, fourth rates, serew, and two build- 
ing. There was one turret-ship of wood afloat, a fourth rate, 
with screw, and two others of iron, sixth rates, screw. One 
ram was building of iron, double screw. There were afloat 
three floating batteries of iron, screw; and one of wood. | 
This completes the list of armour-plated vessels. The list 
= to add 44 ships of the line, screw, afloat, and two 
muilding, but the building suspended. Thirty-two frigates, | 
screw, were afloat; three ditto, paddle; two blocks ships, | 
screw; 21 corvettes, screw, and five building; 36 sloops, 
screw, were afloat, and two building; eight sloops, paddle, 
were afloat ; ten emall vessels, paddle ; four despatch vessels, 

idle; 51 gun vessels, screw and double screw, and three 
yuilding ; 67 gunboats, screw, were afloat ; ten tenders, tugs, 
&c., screw, and 41 paddle; 12 troop and store ships, screw, 
and one ditto paddle ; five transports for India reliefs, serew ; 
four yachts, paddle, and one building. Thus there were 318 
screw steam vessels afloat, and 22 building; and 71 paddle 
steam vessels afloat, and one building,—making a total of 
389 steam vessels afloat, and 23 building. A list is added of 
20 other steam vessels, from which the machinery has been 
removed, afloat, making the total number of steam vessels 
432. 








| others to whom Mr. Fairlie’s patents, int 


may be the value of this 

no claim to it, and it is well known to railway superinten- 

dents to belong to me, and not to Mr. Fairlie or Samuel. 

Mr. Fairlie’s patent for this is dated April 22nd, 1968, just 
a days after a letter ot mine in the Journal 


. 6, 5a, 5b, and corre- 
6-wheel engines, with 
ine centres, abutting 
with connecting bars 
double couplings serving 
with the centres, keepin 
fitting each frame a late 
@ other, to suit irregular 
“as therefore four outside 
cylinders, and twelve driving Wheels, and will run round as 
sharp curves as Mr. Faitlie’s double bogie, but with the 
driver and stoker together on the footplate, with all over- 
hanging weight balanced, with all the load carried on the 
driving wheels, and es a far simpler and far 
cheaper construction than that of Mr. Fairlie's. There is 
shown another arrangement at Figs. 4, 44, with one curved, 
and one flat end, abutting together. Other figures show the 
same arrangements with curved springs. 

The engines so conjoined are as sane emg etracticn as 
4 ordinary goods engines, the wheel is of each engine 
7 ft., and the conjoined bases 30 [t., the engines being capable 
of separation to couple to tenders or to carriages, forming 
on trains, and I should be glad to have pointed out in 

t particulars the double bogie engines excel the simple 
ones to compensate for the and complexity of 
the former. Willingness to learn is a part of common sense. 

You state that Mr. Fairlie and Mr. Samuel are now work- 
ing together. So I have understood, and that the object is 
to work together with a company of railway engineers and 
jonas, and plans 
have been sold, past, present, and to comé, “A¥-the patent 
with the curved buffers has been sold’ to them with the 
others, it is but fair that they should be informed that the 
plan is mine, and not that of Mr. Fairlie bye priorify of six 
months. 


In the old tale by Godwin, Pthe Hfe of an 
alchemist, the unfortunate hero who pag both the 
secret of gold making and the elixir eternal, youth, was 


Mr. 
patent will be found at! 
mding letterpress, a pair of 


eaptured by a Jew-minded Hungarian Baron némed Bethle- 


hem Gabor, who locked him up in a ¢ell or cellar, intending 
to keep him as a private gold-making machige for his own 
use ; but somehow the scheme did not answer, and the cap- 
tive made his escape. * 

In like manner Mr. Samuel, having Wscovered in the 
“emanations” of Mr. Fairlie a railway mine, has bound 
him over for all time, not by a deed of violestee as did Bethie- 
hem Gabor, but by a legal document as long as an Act of 
Parliament, and not with individual self-seeking, but with a 
large and high-minded benevolence, admitting engineers and 
shareholders to a participation in anticipated large profits, 
and for the general benefit of the community. 

But it must be clearly understocd that I have not: been 
sold with Mr. Fairlie. I am, Sir, yours faithfully, 

W. Bripexs Apams. 

[ We willingly publish Mr. Adams’s letter, but we must at 
ihe same time state that we believe that any plagiarism of 
Mr. Aree design has been accidental on Mr, f airlie’s part 
—Ep. E.} 


Tue Metnororitay District Ratiwar.—At the recent 
meeting of this company it was resolved “That an account in 
the gross be sent to each shareholder, stating the re- 
ceipts up to the present time, and the gross expenditure on 
works, engineering, surveying, parliamentary expenses, 
legal expenses, commission, property, compensation, 
Secondly, that each shareholden be furnished with a list of 
the shareholders, in order that he might place a mark op- 
posite all those names he considered most legible to serve on 
the diréction.” 

Tue Hvxerrrorp-pripGe axp W2ELLINGTON-tTREST 
Viapvct.—In the House of Commons on night 
last, Lord Elcho moved that the select committee an Hunger- 
ford-bridge and Wellington-street viaduct do of 
seventeen members— Lord Elcho, Mr. Layard, Mr. W. 
Cooper, Lord J. Manners, Mr. Bentinck, Mr. Selater-Booth, 
Mr. Tite, Mr. W. H. Smith, Mr. Gregory, Mr. Beresford 
Hope, Mr. Buxton, Viseount Bury, Ca Dawson-Damer, 
Viscount Sandon, Mr. M‘Clean, Mr. Alderman Lawrence, 
and Mr, Dilke; that the committee have power to send for 
persons, papers, and records—five to be the quorum. . The 
motion was agreed to. 
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RECENT PATENTS, 


Tux following specifications of completed 
dated within the year 1868; and that your 

in ordering them, at the annexed 5 
Patent Office, Chan = 

(No. 1668, 8d. i) Biine Ae 
a vabourg St. M 
the action of whieh is np apes on 
a volume of water flowing ender constant 
an orifice of varigble area, by re 
means of a variable motion pee ne 
tions of a pendulum, or other source 
tive variations of, the inlet orifice. We dhs 
paratus in our ingt number. 

(No. 1677, lg 4d.) Robert Fryer, of 
John Fryer, of St. John's-wood, patent a 
machine Lang oa revolving tines or 
from a rotating m, armed with project: 
enter into the earth, and thus give motion gan 
machine is drawn along. 

(No. 1679, 10d.) John Robert Batty, of Leeds, 
constructing the gaddles of spinning frames in 
jointed or connected together, so as to render 
the pressing rollers uniform without reference to 


















(No. 1680, 8d.) William Edward Newton, <a 
"Ral Fa Faro, 


lane, patents, as the agent of Marie Jose 
Jean Joseph Leon Farcot, Michel Bastile 
Joseph Etienne Eloi Chateau, of St. Ouen, im 
the forms of marine engine governors, which 
and described on page 511 of our third volume. 
(No. 1681, 10d} Henry Hall and Joseph 






of Burton on-Trent, tent some wonderful 
propelling vessela, which it is unmecegsary that we 
describe. 

(No. 1682, 3s. 4d.) Frederick See al ee 
of the Garrick Club, and Charles James re nga 
son-street, patent the neat arrangement of rock 
chine, which we described in the course of our account 
Royal Agricultural Society’s Show at Leicestep, =e th 
of our last vo 

(No. 1693, Bd.) S@hatiee Delafield, of Factétyaile, U. 8 
patents a formpf furnage for oxidising lead. furna 
consists of a the bottom of whichis formed by 
the pang con the molten inter hei passage of 4 
constant current of air over th by 
eonnecting oneand of the chamber with a ae to 
the chimney. “The oxide formed on the surface’of the 
is removed by. we by chains, and thrown, 
over the peat Tote 

(No. 1606 ‘ames, oa Ha of M and 
William prob of . eo nce? Melehiaen Saeed the 
production of iron and stee! from the waste left from the 
senulaaas of sulphuri¢ acid, hammef slag, forge cinders, 
and similar waste iron, 
them with, "eB? tack ey. scaitab’ Sheatusa "dedtog We 
manufaetute of and also with erade 
creosote or other similar mt oil. 

(No. 1699, 1s.) Edwin William de Rusett, of Lewisham, 
patents complicated arrangements of steam pumps. The 
chicf ot ject of these arrangements is stated to “ produce the 

‘return or lifting stroke of the t, piston and steam 

* piston of single scting steam pumps steam of a lower 
“ pressure than that which produces the forcing stroke of 
“the said pistons.” The advantages of such a plan are 
unknown to us. 


THE PATENT JOURNAL. 


Grants of Provisional Protection for Six 
Months. 

5965. ANToINE GALy CaAZzALaT, 13, Bue Gaillon, Paria, “Im- 
provements in the manufacture of steel, and in the apparatus 
— thereon.” 

242, JOHN PrCKeRING, Glasgow, “ Improvements in the modes 
and means of finishing the surfaces of timber.” 

253. Henry Barorort, the Gien, near Newry, “ Improvements 
in the manufacture of damasks and other similar materials, and 
in the machine "y therefor.” 

273. Joun Box, 6, South Sea House, * 
means for the destruction of burrs or other vegetable or | 
igneous matters found in woo! or hair in its raw or unmanu- | 
a tured state.” 





29. 


i meth od of righting boats when they are upset at sea. 

Joux SLater, Fitzroy Works, Euston-road, 

: ge ~A in railway carriages,” 
in apparatus for the manufacture of bricks and other articles | 
moulded or formed from clays apd other plastic material.” 

338, Wanter Lister, Chicago, “Improved means and appa- 
ratus for filtering saccharine solutions and syru 

537. Leonanp WRAY, Ramagate, “ An improv 
bonising and hardening wr ht iron.” 

9. James Howarp, Bedford, “ Improvements 

4 struction of tarmwrest ploughs.” 

41, Tuomas PARK@NSON, Liverpool, 
»onnected with doors for regulating the admission of air to | 
furnaces.” ; 


325. 


process for car- | 


in the con- 

































403, 


409, 


415. ‘ABIAN James Kx cwsTuR, 


417. 


Be | gemiapain ertaiog proce 


435. 
‘An improved method or | 440. 
~ Improve- | 443. 


FeevinaNy Vacorrary, Ucele, Belgium, “Improvements | 444, 


445, 


446, 


“Improvements in and | 448, 











fed. and manure drills.” 

Niwwo01s and James Paks, Talke, near Lawton, 

ents in signul belle.” 

STRAVSS and ANTON Sgaexpacn, Wisbaden, “ Im- 

in the method of and apparatus for preserving, im- 
discharging beer and other beverages.” 

OLIVER SarOnY, South Cliff, . “ Improvementa 

fraphs to give them artistic effeét, and to produce en- 

@ permanent pictures from smal) poe tolidin 

Mm Ronert Lake, 8, S 

in knitting machines.” 

mY Joun RicuMAy, 48, Porchester-terrace, 
}fane or apparstus for forcing or drawing air.” 

ALE£XANDER LYTTLE, Grove, Hammersmith, “Im- 

im the construction and application of those com- 

of an insulated electrical conductor with soft tron 


dnt At 





gs, * Im- 


“ Improve- 


Rexs, Holloway, “Improved means of yrodasing 
n - devices upon the surface of glass and glazed 


DexNELt and George Waiaut Dennett, Leeda, 
ots in machinery or apparatus for cutting to shape 
d heels for boots and shoes, 

ALEXANDRE CALLEY St. PAUL DE Srxcay, 13, Boule- 
lin, Paris, “ Lmprovementas in metallic tiles for roof- 


FORGE CriTcHLey, Live ji, and Howarp Buspy Fox, 
a, ** *bmproveme nts in rocking chairs and elastic seats @p- 
her similar artisies. y 

Francis Garnet Desviexes, Lower Tulse-hill, 
t# in steam boilers.” 

ZNRY JOHNSON, 47, Lincoln's-inn-felds, “ 
jparatus for heating and ventilating.” 
JULES ANATOLE CAMERK, Nice, “* Lmprovements in 
engines.” 

Crorts, Hunsiet-lane, Leeds, “Improvements in 
on in machinery for the combing of wool or 


Improve- 


rotary 


EL Meior, Park-terrace, Old Ford, Victoria- park, 
ts in the construction of pumps for raising and 


ig Sewens end other liquids,” 

412. VEL WiHiTesaALL Mu LLONEY, Coventry, “An improved 
of sergical b 
i. Jamos’s-street, Westminster, 
in and addition to locks or fastenings for bags, 
G@ressing, and other cases.” 
Henry Fiscueu, Manchester, “ An improved pho- 


ADMURST and JouN Kersnaw, Pa 
Manchester, “Improvements in the manufacture of double 
texture cloths suitable for card cloth, blankets for calico and 
other printers, gas bags for railways, and for other purposes.” 

419. Perex Taysey, Leith, “Improvements in the manufacture 
of stearic and oleic acids,” 

423. Joun Carter, Birmingham, 
closets.” 

425, Wriitamu Ropert L. AK E, 8, Southampton-buildings, “ An im- 
proved water velocipede.” 

Paar Joun Suitu, FRANK WILLIAM SmiTH, and HERBERT 
Bristol, and 


477. 
Geores Smits, 1, Royal Promenade, 
ANDREAS Parrenrexeek, Lodge-street, Bristol, “lnnprovements 
in the construction of pianofortes.” 


“Improvements in water- 





<== 
463, Sa Sa eee, Betien, UES eran te Gaetan tor 


ts Hiaaat a, ern, irene te 


Liverpool, “ An improved epring coup- 
Grand Duchy of Hesne, “An 
pocketbooks, belts, and other 










“Improvements in the 


Sebastopol, 





yve- 
other 


Patents on which the aa ‘Duty of £50 has 


549. Hexny Reser, BS Union- ae, Leamington, “ Improve- 
mente in '—Dated 22nd February, a. 

582. Isac Loum Puan Acnen Oxford-street, “ Improvements 
im means and apparatus for producing and applying galvanic 
currenta,”-- Dated Mth February, 1866, 

554, OYRULLE JEAN CAUMON (also known as JOHN ABSTERDAM), 
Toulouse, France, “ 


576, THOMAS SPENCER, Prescot, “Im 
facture of peered of earthenware and in mach: 
d there 





429. James YounG, Limefield, “ impr for 
measuring the pressure of gases and the fly of aériform or 
gaseous currents.” 

CHARLES THOMAS, Bristol, “ I 

harvesters or reaping machines 


m H. 


7? 


2 


to 





— 


44, Henry Epwanps, 3, Stapice-tam, Holborn, “An improved 


preserved food.” 
WiAiam JoHN Hortow, Warrington, “Certain improve- 
ments in railway chairs.” 


436. Tuomas ANTWIs COLLINSON, Liverpool, “ Improvements in 


the manufacture of buttoned and other like boots 


438, WHAIAM Hesky HA Yuvsst, Blackburn, * Improvements in 


looms for weaving.” 
THOMAS Vexnxon Trew, Stratford, “ Improvements in screw 


ropellers. 
at 6 GEONGE HENny MonrGay, Edgware-rond, “ Improvements in 


carriages.” 
KENNETH CAMPBELL WATSOX, Glasgow, “An improved | | 442. WiListdM Epwarp Newrox, 66, Chancery-lane, * Improve- 


ments in the manufacture of explosive pp tm ol 

ALFRED. VINCENT Newton, 66, Chaneery-lane, “ An im- 
proved construction of rotary engine.” 

FRANK CLARKE HirLis, Chemical Works, Deptford, “Im- 
provements im the furnaces of gas retorts, and in means and 
apparatus for effecting the combustion of fuel in the said fur- 
naces,” 

WILLiaAM Scummens, Bristol, “Improvements in packing or 
cases for packing or storing bottles of mineral waters and other 
hotties,” 

CHARLES GORDON, Goswell-road, “ Improvements in the con- 
struction of breech loading firearms.” 

Joun Hotes, Northampton, “An improved sashholder, by 
means of which the sash may be held in bow required position 
without the aid of eashlines, weights, or pulleys, or such like 


344. Tomas PANKHURST the elder, and Trowas PaNKucrst the | eontrivances. 

younger, Clover-street, Chatham, “Improvements in gully 449. WittiAM Eowarp Newros, 66, Chancery-lane, *“ Improved 
Pie il | spparatus for beating, applicate to generating steam, cooking 
*45. EpWARD Lorp, Todmorden. “ Improvements in furnaces for | food, and heating for various other domestic enivall 
., ram boilers and other purposes. 450 Davip HAwror, Lunan, “ Improvements in ploughs. 
“7. Rorgert Ww ALMSLEY KNOWLES and Grorcs Grexn, Tong, 452. SAMOBL Wittism CAmPALN, Deeping, St Nicholas, Spalding, 


near Botton, “Improvements in machinery or *P) aratue for 
stretching, * swissing,’ and finishing muslits or er similar | 455, 

PP Tice.” | 456. 
9 


Eomtuxh Morxwoop, Rock Oocttage, Briton Ferry, 
-proveme nts in the meoufacture of tin and terne plates.” 
% GHORGE ASHWORTH and E14JAH ASKWORTH, Manchester, | 


*“Im- | 


3 


“ Improvements in the method of manufactoring paper fasteners, | 457. 


"hd in the apparatus employed in the manufacture thereof.” | 
& FREpERICK BRABY, Camberwell, “Improvements in the 
‘treatment and utilisation of the waste solution of su 
of iron resulting from the cleansing of iron surfaces in the pro- 

cess of galvanising.” 

359. WILLIAM ADAMS, 21, Carlisle-terrace, Bow, and WILLIAM 
Groree Beatriz, Surbiton, “ Improvements im the bearing 
springs of carriages, trucks, and engines used on railways and 
common roads,” 





“Improvements in drills for sowing seed and manure.” 

nistow Honr, 1, Serie-street, “ Improvements in saws.” 

ALEXANDER MoRTON, Glasgow, “Improyements in the 

latera} ection or induction of fluids, and in the apparatus or 
mechanism employed therefor, known a6 ‘Morton's ejector 
condenser.’ 

WiiitamM Hexny Tayior, Baldwinsville, New York, “An 
improved combined harness buckle aud loop.” 

458, WILL1AM Boprrt LAKE, 8, & 
provements in for 
boxes in looms for weaving.” 

460, AnTaua Honey Lewis, er from lin ores.” Liverpool, “ Im- 

ovements in extracting co “4 rom its ores. 
Tomas Hatt my Ny re ~ Improvements in spindles 
a flyers used in the spinning an ring of flax, tow. doo 


Sus th AE 


*Im- 
and shuttle 





* eth 





."—~Dated 24th February, 
577. Joun vayian pt yin. Rochdale, * 
for wash wool and other fbrons “materials. * Dated wth 


Fe 
, Chancery-lane, “An im- 
Mth Match, 





872, ALPRKD VINCENT Newrox, 


proved cons of power hammer.”—Dated 
1566, 

504, Fi ig om a prcer aye i, faee Strand, 
* An improved process for on sugar cane, 
becerbon ana r plants.”—Dated 27th February, 1866, 

608, Hvon Kopentsox, Motherweil, ons teaninten echeinnets 
ae of of] and = — "bens substances, 
and in the hi a — 





improvements or parte Rin. are alse 
facture of white Ae or other pigments,” Dated ath oe. 


1866. 

625. Jaues Youre, Limeteld, “Im fn disti 
shales and other substances, in the apparatus employed 
therein.”~—Dated Jat 

668, WittisaM Hexny Benry, Calderdale Iron Works, ag me 
bridge, .° Luprovements in steam — Dated sth Marc 

866, 

598. Tikwny WiLs08, Victoria Works, Belvedere-road, Lambeth, 
“fmprovements in sewing machinery."—-Dated 27th February, 
1866, 

614. Joun BILLineton pene a *% ‘eaten « — 

used in machinery for py: spinning, or 
wool, on. , or other ‘om ee pe mel 34th a Feb. 
ruary, 1 


Patents on which the Stamp Duty of £100 has 
been Paid. 


489. Ricnarp WaALten, Beker-street, Portman-sqnare, “Im- 
ss in machivery and apparatus for joining leather and 

xible and textile materials, and for the manutscture of boots 
and shoes and other coverings for the feet."—Dated 24th Feb- 


ruary, 1862. 

617, Thomas Benton Woop, Blackweir, “ verments in ap- 
peratns employed in the manntfactare of arti foe!.”—Dated 
7th March, 1562, 

302. Epwtw Gaeen and Jaues Newman, rie omen ae | “ Certain 
improvernenta in buttons for fastening and ornamentiag article: 


of dress,”—Dated 14th February, 1862. 








A Ruecest Patent.—The principal earthenware and 
poreelain manufacturers are with considerable 


success a reeent t by Mr. J. A. 
seates Gf ondien Sovtuiae sabiane Three or four knife- 
ed 








4 
jute, worsted, wool, cotton, silk, ca prey fibrous subst 
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ENGINEERING. 
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CHURCHILL’S HOT-AIR ENGINE, 


We annex illustrations of an arrangement of hot-air 
engine, designed and recently tented by Mr. James 


Dixon Churchill, of Oxford-street, Fig. 1 being a longitudinal | 
and Fig. 2 a transverse section of the engine; while Fig.3 shows | 
the firedoor fastening ; and Figs. 4 and 5 are respectively an | 


elevation and plan of the governor. Referring to these 


figures, a is the air pump, the piston of which is worked | 


from the rocking beam, 6, by two connecting rods, a’, one 


passing on each side of the crank, c, and of the rod, c’, by | 
The air pump draws in | 


which it is connected to the beam. 
air by the , a@*, and its valve opening upwards, and 
discharges it by So seen, a*, this passage having a valve 
also opening upwards into the vertical channel, ¢, whence 
the air passes by either or both of the passages, @’, d*, into 
the firebox, «. The 
as to eu 

rate. passage, d’, admits air to the upper part of the 

rebox so as to mingle with, and become heated by, the pro- 
ducts of combustion in the space above the fire. 
eal channel, d, is provided with a valve for closing d», thus 


throwing the air over the fire, or the valve can be made to | parts 


close d, throwing the air under the fire: ¢@*is a deflecting 
plate placed in front of the passage, d', so as to cause the air 
entering by that passage to spread out, and thus play over a 
greater extent of heated surface and burning fuel, and be- 
come more uniformly diffused among the products of com- 
bustion. 

The firebox, ¢, is lined with and covered by fire-brick, and 
is provided with a fire-door, e', and ash-pit door, e*; these 
doors are opened oocasionally for supplying fuel and re- 


moving ash, but during the working of the engine are | 


closed air-tight. In order to open them quickly and close 


them rapidly and tightly, Mr. Churchill prefers to secure | 


them by a notched lever in the manner shown in Fig. 3, in 
which ¢* is the door; ¢, ¢*, are collar studs fixed in the 
casing on either side, and ¢* is a lever having notches into 
* which the studs, # ¢*, enter when the lever is in place. The 
face of the notch, e*, is somewhat inclined, so that when the 


lever, having its notched end entered under the collar of ¢°, is | 


pressed down, the inclined face of the other notch bearing 
against the collar of ¢* causes the lever to bear against the 
door, and thus to press it tightly against the casing. 

The sir heated and mingled with 
tion in the firebox, ¢, passes through a tortuous channel, f, 


formed in the refractory material which serves as covering | 
to the firebox and reaches the valve box, g, which communi- | 


eates by a passage with the working cylinder, &, at or near 


the centre of its bottom. The valve box, g, contains two | 


valves, g' for admitting the heated air to the cylinder, and 
g@* for its discharge after it has acted on the piston. Both 


these valves are worked by rods passing upwards through | 


tubes and — boxes to holes in a guide frame in which 
they are free to slide. Each valve rod is fitted with a spiral 


spring, that for g' bearing it upwards, and that for g* bear- | 


ing it downwards, and the rods are caused to move respec- 


e, d', admits air to the ash-pit so | 
the combustion of the fuel placed on the fire- | 


The verti- | 


the products of combus- | 





| tively downwards and upwards in opposition to their springs 
| by means of tappets upon a rocking shaft, /, which is worked 


at the top; this spinaie, o', is connected to the sliding col- 
lar, p, by means of a pin or feather, which works freely in a 


by a crank and rod, m, froma cam or eccentric on the shaft | slot formed in the sides of the tube, 0, and the sliding collar, 
of the engine, so set as to time the opening and closing of | p, works a lever connected with a throttle or other suitable 


the valves, g', g*, respectively to the strokes of the piston. | 
yin supported by the guide | that the engine should go faster, more weights, w, are put 

aring upwards against a pin | 
on the one of these rods, and downwards against a pin on the | 


n is a lever mounted on a 
framing of the valve rods, and 


other rod. The lever, », is worked by a connecting-rod and 
cross lever, n', projecting sideways so as to be conveniently 
within reach of the hand. When it is desired to stop the 
engine or to relieve the pressure of the air within the firebox, 
this hand lever is borne down and the lever, », then simul- 
taneously opens the two valves, g’, g*, and permits the air to 
eseape by the eduction passage, g’. 

The working cylinder, &, consists of a lower portion, which 
may be rough inside, set in the upper part of the firebox 
casing, and surrounded by non-conducting material, k'. The 
upper part, k*, of the cylinder is bored smooth inside for the 
working of the piston. The piston consists also of two 
, the lower part, /', being a hollow drum made air- 
| tight in itself and rather smaller than the bore of the 

cylinder, so as not to bear against its interior in working. 


| * isa pipe with a funnel-shaped mouth, and /* is a bent | 
| pipe both making a communication between the interior of | 


| the drum, /, and the outer air for the purpose of keeping it 
| cool by ventilation in the following manner: When the 


pisten makes its upward stroke air enters by the pipe, /*, | 
which presents its funnel mouth to the outer atmosphere | 
| combustion and the working pressure; so that when work is 


and issues by the bent pipe, /’. Thus at every stroke of the 


which is thus prevented from attaining too high a ternpera- 


cylinder so as to work smoothly therein ; it is fitted with 
metallic — kept in place by a junk ring. 
| surface of this junk ring is made to slope downwards towards 
| the outer periphery, and a ring of cotton, wool, or other 
| fibrous or spongy material is placed upon this sloping 
surface, and kept charged with oil 


the junk ring, serve as a gua 
| cating ring in place during the movements of the piston. 
The construction represented in the engraving 
| seribed above gives facilities for removing the junk ring, 


cleansing, adjustment, or repair without the necessity for 
| ne oo removing the whole piston from the 
cylinder. piston is guided by a rod passing through a 


to the working beam, }, in the ordinary way. ‘ 
Fig. 4 represents a form of governor which Mr. Churchill 

apples to these engines, and which affords facilities for ad- 

justing the speed. The upright shaft of the governor, °, 


whieh may be driven by bevel gearing or otherwise, is tubu- | 


lar, and a spindle, o’, passes through it, carrying weights, w, 





piston there is a certain change of the air within the drum | 
| cover its force, and thus has its s 


ture. The upper part of the piston, /*, is made to fit the | its movement altogether arrested 


The upper | 
| lieved, and the intensity 
or grease for lubricating | 
the interior surface of the cylinder; clamps, /*, secured to | 


or fence to keep the lubri- | 


and de- | 
| to Londoners how gasworks, supplying but a part of Brighton, 


metallic packing, and lubricating apparatus for purposes of | 
| and having neither railway nor canal communication for the 


hole in the upper framing, and is connected by two side rods | 
| feet of gas daily. 


regulating valve in the ordinary way. When it is desired 
upon the spindle, so as to counterbalance the increased cen- 
trifugal force of the governor balls due to increased speed of 
rotation. Conversely, when it is desired to work the engine 
more slowly, some of the weights, w, are removed. 

Fig. 5 represents a plan of an arrangement which Mr. 
Churchill adopts for enabling the governor to apply a brake 
to the flywheel, instead of acting on the throttle valve. In 
this figure, o is the governor, and q is a forked lever actuated 
by the sliding collar, p; the lever, 7, is mounted on a pin or 
fulerum, g', and supports a shoe or brake, r, placed under 
the rim of the flywheel, which is turned true and smooth. 
When the velocity of the engine increases, the lever, q, is 
raised, and bears the shoe, r, against the rim of the flywheel, 
causing a friction there which reduces the excess of velocity ; 
when the velocity is so reduced, the lever, g, sinking down 
relieves the flywheel from the pressure of the shoe. The 
object Mr. Churchill seeks to attain by this mode of applying 
the governor for regulating speed is that the intensity of the 
combustion and the pressure of the working fluid should be 
~— up as much while the brake is in action as when the engine 


| is doing useful work, whereas, when the governor regulates the 


speed by acting on a valve for the supply of air, the opening 
or partial opening of such valve reduces the intensity of the 


suddenly thrown on the engine, it takes some time to re- 

too much reduced or 
ry the extra load. When 
the regulation of speed is effected by a brake, as above de- 
scribed, such a result cannot occur; for on work being sud- 
denly thrown on the engine, the brake is immediately re- 
combustion and ure of work- 
ing fluid being in their usual condition, the engine is ready to 
sustain the load, which, indeed, in this case, merely replaces 
the friction of the brake. 


Tuer Bricnton asp Hove Gasworxs.—It is remarkable 
with its suburb Hove—works placed'well inland from tie sea, 
conveyance of coal, nevertheless pay a 7 per cent. dividend 


| from sending out 16 candle gas for 3s. 6d. t 


The works are of the best design and construction, have 144 
long retorts, and are capable of making one million cubic 
Mr. John B. Paddon, the engineer, has 
greatly reduced the ordinary loss by leakage in mains by 


| keeping up an almost continuous series of meter tests along 


the mains themselves, shutting off short lengths successively 
by the usual bladder stop. 
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THE BROELTHAL VALLEY RAILWAY (2 Fr. 7 Iw. Gaver). 
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TE rail way connecting the valley of Brél with that of Sieg, 
near Cologne, of which we propose to give some 
is of interest to engineers not only on account of the narrow- 
ness of its gauge, which is 2 ft. 7 in., but also on account of 
the suecess with which its working has been attended. The 
line leaves the Cologne and Giessen Railway at Hannef, and 
with the exception of a short length near that station it is 
constructed along the line of the ordinary road, the adminis- 
trative authorities having permitted a width of about 
# ft. 8 in. to be taken from the latter for the purposes of the 
railway. 

The Brielthal valley line was originally designed exclu- 
sively for the accommodation of the mineral traffic to the 


works of Friedrich-Wilhelm-hutte; but the inhabitants of | 


the surrounding districts found it to be to their interest to 
employ the line for the conveyance of their goods, as the cost 
of transportation was found to be about 66 per cent. cheaper 
than by the ordinary roads; and as a result the line has at 
the present time a considerable general goods traffic. The 
- plan of the line is shown fy the accompanying map, 

g- 1. The main portion, extending from Hennef to 
Ruppichteroth, is 19.7 kilometres, or about 124 miles, in 
length, and with the exception of about § mile near Hennef, 
% constructed, as we have already stated, along the ordinary 
road. Ata staticn called Schineberg, a 2400 metres, 


or about 14 miles, in Length. leaves the main line, this branch 
ex! to Sanerbach. The company are also on nad 
g the main line from Ruppichteroth to Waldbrdl, 


of exte 


iculars, | 


a distance of 64 miles; and as this portion of the line cannot 
be constructed the ordinary road, the Prussian Govern- 
ment have granted the company a subvention of 60,000 
franes (2400/.) in return for which the company have en- 
gaged to establish a p ger service over their whole 
system. The stations on the main line are eight in number, 
namely, Hennef, Oliner, Brél, Ingersauler, Mible, Herren- 
stein, Schoné , and Ruppichteroth. Besides these there 
is Sanerbach, already mentioned as forming the terminal 
station of the branch from Schonéberg. Hennef, Ingersauler, 
Miihle, and Schonéberg are goods stations, and are also 
watering stations for the supply of the locomotives; at 
Schonéberg, also, are offices anid accommodation for the staff. 
All the buildings are of the simplest kind, and the arrange- 
ments for supp! ying water to the locomotives consist simply 
of wooden cisterns filled by hand pumps. Hennef, however, 
nig Sete geeeees Se ignity of having an iron tank. — 
The railway follows exactly the course of the road, and it 
includes curves of 38 metres (124 ft. 8 in.) radius, and inclines 
of 1 in 80. The line is always carried on the most dangerous 
side of the road, and it — a width of 4ft. 8in., the 
total width of the road being 24 ft. 9in. Permission has also 
been given, in case of a new line being laid down, to increase 





| the width occupied to 6 it. The upper sides of the rails are 


on a level with the footpath, and at intervals channels are 
provided for the escape of the drainage water. Near Hennef, 
the line, together with the road, passes over the river 

on a wooden bridge, which was constructed at the expense 





















‘KY ye 
The line is worked by two small tank locomotives, these 
engines bee ow alternate ae These locomotives were 
constru: at ’ general arrangement of 
that last delivered will be seen from the side elevation which 
we give in Fig. 9. The principal dimensions of this engine 
are as follows : 


ft. in. 
Diameter of cylinders . 0 10H 
Stroke ou ose - 0 10 
Diameter of wheels ow eso ow. B@ & 
Distance between centres of leading and 
driving wheels sve den o 8 86h 
Distance between centres of driving and 
trailing wheels ooo ove ow. 2 il 
Total w base ... ose a ow S F 
Diameter of barrel of boiler wo. 2 9 
Number of tubes... ave 73 
Length ove m & YF 
Diameter... aoe - O 1,88 
Length of firegrate . §' 6 
Wideh = ose es 0 oo 1 
Heating ne ge : r. ft. 
Tu ie ons od oe 147 
Firebox ee aye tas oe 
Total abe oo» 174 
Area of firegrate eve eee os 44 sqr. ft. 
Pressure of steam ... ++» 90 lb. per aqr. in. 


Weight of engine in working order ... 124 tons. 
The wagons employed on the line are almost ali of the 
class shown by Figs. 7 and 8; these wagons being of the 
following dimensions, &c. : 


ft. in. 
Length of body ves eee ove 10 2 
Width ove ane ove on 8 
(In the new stock thie width will be in- 

creased to 5 ft. 4in.) 

Mean depth of body about io ne 5 3 
Diameter of the wheels, . 2ft. fin. tod 1 
Wheel base... . 4ft.6in.to 6 2 
Diameter of axles «+ Bin. to Oo %& 
Weight empty . 2) tons 
Load i be es ae 
Total weight loaded ... ep H » 
Weight per wheel ... we i 
Cost per wagon 561. to O21 


of the wagons incline from the centre downwards towards 
each side so as to discharge the minerals through side doors. 
The longitudinal frames of the wagons are of iron of channel 
section; and the springs are arranged as ustal above the 
axle boxes, the latter being protected by flaps of leather or 
canvas, as on ballast wagons, to prevent the dust from the 
minerals, when the latter are discharged, getting to the bear- 
ings. The wagons have central buffers placed above the 
draw hooks, ae shown in Fig. 7, each ae ae 


nected with the corresponding draw bar by a lever, as y 
so that the draw sprin sarees alap 00 0 bathe epsing. The 
draw springs are of india-rubber. Some of the have 


cast-iron wheels without tyres, whilst have 
wheels of the ordinary kind with tyres of paddled steel. At 
first the wagons were run with one wheel of each pair loose 
on the axle; but the results were not found to be satisfac- 





— on was therefore abandoned. 

line is laid with rails of the section shown full size by 
5 ee ee about 3} in., the width of 
the top table 1% in., the width of the base 2§ in., the thick- 
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in. 
inary flat-footed 
rails weighing 72 lb. per yard laid without cross sleepers, 
but the experiment was not successful. Formerly also move- 
able rails were used instead of the regular points; but now 
ordinary switches are employed. The crossings are made of | 
hard cast iron. The extension of the line from Ruppich- 
teroth is to be laid with rails weighing 34 lb. per yard, but 
the distance between the sleepers is to be increased, and they 
are to be placed at a pitch of 2 ft. 11j in. from centre to 
centre. The rails laid on the main line between Hennef and 
Ruppichteroth cost 8/. 1s. ton, and the fish plates } 
12/. 128. per tom. About 16 tons of rails and 1000 sleepers 
are used annually in keeping up the line. 
We must now say something concerning the manner in 
which the line is worked and its commercial results. The 
usual load drawn by the engines consists of 25 wagons 
londed with 5 tons each, giving 140 tons of paying load, 
The total weight of the train is thus as follows 
tons. 
Locomotive ons eee ove 124 
Wagon oes eee ose eco 70 
le in wagons ... eee one 140 


222) 
It is found that the engines can easily draw 56 loaded 
wagons, but the above is the usual load. The speed on the 
level portions of the line is a little over 9 miles per hour; 
and in traversing those portions of the road at which there 
are habitations, this speed is decreased to about 54 miles per | 
hour. Incase of meeting a vehicle with horses not ac- | 
customed to the passage cf the train it is the rule to stop and 
by means of the brakes, which are in charge of five men, the | 
train can be brought to a stand in a distance of about 130 ft. | 
But one train is run over the line each way per day. This 
train leaves Hennef at 6 a.m., and arrives at Ruppichteroth 
at 5.30 a.m., departing from the latter place at 1 P.m., and | 
arriving again at Hennef at 4.1. The line is worked with 
but a small staff. The managing director is M. Gustorff, 
who resides at Cologne, and who is also the managing 
director of Friedrich- Wilhelm-hutte, while the line is in the 
special charge of M. Saling, who bears the title of epee, 
and whose head-quarters are at Hennef, where a book keeper 
is also employed. Another sub-inspector is stationed at 
Sehineberg, and three wen are employed in keeping up the 
line, one of them reéeiving 1.875 francs (about 18d), and the 
two others 1.8 francs (rather less than lid.) per day. The 
men in charge of the train and their wages are as follows :— 
s d. 


3 1} per day. 
1 & ” 





L Engine-driver ... 
1 Fireman... exe , 

1 Guard ... pes wee we 3 1 

4 Brakesmen, each _ eee 1 7 

There are no signalmen employed on the line. 

The merchandise transported is divided into four classes, 
which are carried at different charges, the goods comprised 
in the first class being those least liable to injury. The tariffs 
are as follows Charge per Ton 

Class. for the entire 
Distance. 
a. 


Ist ... Minerals, limestone, & i / 


2nd ... Burnt lime, iron, bricks, &&« 8 
Sed ... Grain and fruite§ ... «. «ss ««. @ 3 
4th ... Miscellaneous. (The tariff for this class 

varies according to the weight). 

The goods belonging to the three first classes are, in addi- 
tion to the above tariffs, subj ct toa fixed charge of 4d. per 
ton for loading and unloading. During the year 1864 (the 
latest year of which we have detailed particulars) the total 
quentity of goods carried over the line amounted to 32,7009 | 
tons, this quantity being divided as follows: } 

' 

From Rup- From Hennef Rosle Cintas 
Class. pichteroth to- | towards Rup- for each Cl s” | 
wards Hennef. pichteroth a — 4 


—— — — = ——— —_—__——. — | 


tons. tons. tons. 

BOB. cn om 27.970 2,860 30,835 
, ht sw) 1,184 | 

GG ose. ow 140 385 475 

ww 165 215 


| many of the differences 


| bogie, which had grown out of William Chapman's inven- 


| racter of the lines first ggmstructed in the States, it was 


| wheels removed, and a vein 
| numbers of engines 


| and Co., and Messrs. 


During the year ayy kam ery weep gee and 
the expenses to 13011., leaving a of 12831, available 
for dividend, &e. The tétal cost of the line and rolling 
stock, &c., has been as follows: 

£ 
1. Permanent way of main line 9114 
2. Bridge over river Sieg with 
ce works ... oo 
8. Branch line to Sanerbach ... 
. Stations and ots peo 
. Locomotives rolling stock 
. General stores ... oes 


The total cost was thus about 1526/7. per mile for the total 
length of the line. The sum given under the 5th head is 
divided as follows : z 

2 Locomotives with spare wheels 

29 Wagons without wheels and axles ... 

101 Axles with wheels ase wet 

Accessories... wen os -_ 

Tools, &e., ... ose - 


The estimated cost of the extension of the line, a distance of 
6} miles to Waldbral, is 04902. 


THE INSTITUTION OF CIVIL ENGINEERS. 
Cuartes Hurros Grecory, Esq., President, in the Chair. 
March 9th, 1869. 

Berors commencing the ordipary business, the President 
referred to the recent de of. of the oldest members, 
Mr. James Simpson, P. Institution of 
Civil Engineers. The' : 
had left a name whieh would! 
honour—by the world as a ma® 
racter, and a distingui b 
stitution of Civil Engineers as ape who 
a most regular and valued 
by those who enjoyed his i 
friend. ‘ 

The paper read wabon “@ 
ing Stock,” by Mr. Zawah Col Y .E. 

t was remarked that, in co: ) altel working, the 
American railways reprea@pted Bittle more thar a modified 
application of English ive. the systems of 
the railway machinery of Zhe two countigies were compared, 
Mich first struelg the eye were found 
to be external, rather thaf®. fundamental? and so, too, many 
of the peculiarities of construction now retained in America 
were due to the initiative of English engineers. 

Pursuing the history of the introduction of locomotives 
into the States, it was observed that the first two worked in 
America were made in England in 1828,’ one by Mr. George 
Stephenson, the other by Mr. J. U. Rastrick. Tn the same 
year the engineers of the then contemplated Baltimore and 
Ohio Railroad visited this country, when Mr. Robert Stephen- 
son suggested to them what was now the distinguishing 
feature of all Ameriesiagaiiway rolling stock, viz., the bogie, 
to be applied to ‘ee intended to work round curves 


of 6 chains radius, at time proposed to be adopted. The 





tion of 1812, was then, Mr, Stephenson stated, in regular use | 
upon the quays of Newenastle. Having regard to the cha- | 


essential that the locomefives should be light and gheap, 
and the first engines made there, between 1830 . 1832, 


weighed only from 3} toni € tonsy:figapp of the En i ilt |, 


time had their leading 
: ~fubatituted. The 
pote tm ayery ad 


engines imported at 


bogie was not, however, exel 
. Stephenson and Co., 
, Messrs. George Forrester 
and Co., were afterwards | 
constructed ; and, as late | 
locomotives of English con. | 
struction, or made almgst ® upon Messrs. Stephenson's 
plans, could have been at work, im the States.. For 
many years wood only was employed as and, as it pro- 
duced great quantities Of gparks, as annoying to passengers 
as they were dangerous to goods, much. ingenuity was | 
directed to the problem of separating aad Tithholding them | 
from the escaping smoke and steams volumi 
“ spark pPcna oe were very pert MN ecpece ed 
they gave also an individuality to the engines. Again the | 
rigour of the American winters compelled the adoption of | 
some kind of shelter for the enginemen and firemen; and 
this was afforded by the bulky, and often extravagantly 
painted “cabs,” which imparted a novel appearance, but 
without in any way affecting the principles, or economical 
conditions of working, of the engine. 
As high speeds were seldom attempted upon the early 
American lines, the greatest steam tractive power was sought 
and obtained, both by working high pressure steam and by em- 





Messrs. Bury, Curtis, 


imported, and worked aa ¢ 
as 1855, at least one 


| for many years—and it had. inva 


| ploying driving wheels of small diameter. Thus, although, in 
- | 1835, the English built engines, and those copied from them, 
The total reeeipts for the transport of the above quantities | were worked at 50 Ib. pressure, and had 5 ft. driving wheels, 
of goods was 26404., showing an average charge of a little | it was not long before American practice settled upon 90 Jb. 
over is, Sd. per ton; while the working expenses during the | to 100 Ib. pressure and 4 ft. or even 3 ft. 8 in. driving wheels. 
year were 1452/., of which 120/. was fairly chargeable to the | It was soon found, however, that the adhesion weight upon 
suceceding year. The difference between receipts and ex- a single pair of wheels, necessary to work up this increased 
penditure available for interest on original eost, &c., was thus | steam tractive force, was too great for the strength of the 
3800/,— 13321.= 1468/, The working expenses were divided | way, and coupling was ther resorted to; and now, with the 
as follows: £ exception of a few light tank engines on branch lines, there 
Charges for management was not probably an engine in the States having single or 
Trathe charges dns on the uncoupled driving sheds, Four tons might be said to have 
Cost of traction ast! eee ~ been the maximum per wheel for many years, while three 
Station charges tons was the more usual average. 
Maintenance of — ab ee Compensating levers were now em ed on all American 
= rolling stock engines, whereby the weight was not only equalised between 
Miscellaneous wes’) dee the coupled wheels, but the effect of a jolt upon one pair 
was divided and distributed, through the springs and levers, 
upon the other pair. For some years, too, bearings of the 


28 500 | 4,200 32,700 








cylinders. It was more or less difficult, if not apoalile, to 
preserve an exact equality in the diameter of the wheels, an 
exact parallelism of the axles, and exact equality in len 

of me one’ rods. The extent to which coupling 
been ied in American engines had been due, in a 
great meagure, to the following expedients. The coupled 
wheels were as equally loaded as possible; their tyres, in a 
majority. of cases, were of chilled cast iron, since replaced 
steel; and the former were east, and the: latter turned, 
nearly or quite to a eylindrieal form, or with but little or no 
cone. The driving wheels were the middle pair, or, in the 
case of an even number of pairs, one of the pairs nearest to 
the mid-length of the wheel base ; compensating levers were 


bai cintoe srg ms 


rods, in many 
were made without steel bushings 
fitted to circular eyes at the exact required 
in the of With the exception 
teodhog end wheels, the coupled wheels were 
ly fitted with in cylindrical tyres having no 
Outside coupling cranks, ee? with outside 
had rarely been employed, ; never 60 now. 
soarens fone were i within the wheels 
themselves, a made, mn i flinder engines, 
PescP OE their weight pe 2 has of = ate and ut- 
taghed parts. In other worda’ the coupling pins of the 
driving wheels were coincide®tt;‘@n each side of the engine, 
with the position of the crank in inside cylinder engines, 
and, of course, necessarily so in outside cylinder engines. 
The experience of American locomotive engineers had been 
to the effect that with this arrangement, which was the 
opposite of English practice, the axle-boxes wore more 
uniformly, and that there was less “knocking” where a 
little play in the horn plates had once begun. And lastly, 
the length of the crank heing one-half the radius of the small 
coupled wheels employed, any inequality in the length of the 
coupling rods was attended with less slipping and binding 
than where, with larger wheels, the crank was but about 
one-third the radius of the wheel. 

The general form of passenger engine now in use in the 
States was then described. It had in most cases outside 
cylinders—indeed, inside cylinder engines had not been built 
i i ‘four coupled driving 
wheels, and a four- bogie. ¢ leading dimensions 
of the representative of passenger engines were: cylin- 
ders from 15 in. te tne ia diameter, with a length of stroke 

from 22 in. to 244... and coupled driving wheels of from 

ft to 6 ft. 8in. in, er. Such engines would exert a 

ive farce of 34 tomato 4 tons in starting, for which their 

ive weight, i sometimes by sand, was sufficient ; 
and.thus they could get quickly away from stations even 
with trains of a gross weight of 200 tons or more. Economy 
of fuel had not been studied to the same extent in American 
as in English locomotives: the blast pipes of the former were 
smaller, the draught more farced, the back pressure greater, 
and less expansion was attempted in the iliadem, the link 
motion being generally arranged to out off at one-third 
stroke as a minimum, and at nine-tenths, or more, as a 
méexuaum. It was my week oval fo oderate size were 
made to eu steam work equ Be indicated horse 
power, or Lz : wpwards of 2 tons of draught upon 
& passenger train at a mean speed of 26 miles an hour; but 
there was ing arkable in the consumption of from 
S04b. to 6D al per mile in such work. It was stated 
Bhat on the vania Central Railroad—a line 356 miles 
long, with gradients of 1 in 100 and 1 in 55—the consump- 
tion of coal for both goods and passenger trains amounted on 
an average to about 70 Ib. per train mile, the goods nua 4 
being three anda half times the ger mileage. 
coal was of excellent steaming quality, and cost about 34d, 
in currency, or 2}d. in coin, per train mile. At this rate a 
difference in consumption of 24 Ib. of coal per mile would 
only cause a variation of 1d, per mile in the cost of fuel; 
and it had been argued that such a waste was better than 
the alternative of employing an engine 4 tons or 5 tons 
heavier, to work with a less rapid rate of combustion, a slower 
piston speed, and more expansively, 

The goods engines were moderate in weight, had large 
eylinders and small wheels, and drew heavy trains at a fair 
speed, with a consumption of coal often amounting to 100 lb., 
or more, per mile. On the Pennsylvania Central Railroad 
the standard type of this class of engine had ten wheels, of 
which six, each 4 ft. 6 in. ih diameter, were coupled. The 
whole weight of the engine was only 31% tons, and of this 
but 23} tons rested on the coupled ls, available for ad- 
hesion. The cylinders’were 18in. in diameter, with a length 
of stroke of 22 in. With 60 lb. mean effective pressure per 
square inch upon the pistons, these engines would exert s 
tractive force, less their own internal resistances, of rather 
more than 34 tons, or about one-seventh their adhesion 
weight, al eg Se eee ae 
dient, with 100 tb. pressure on the pistons, the steam 
force would be 6 tons, i to more than one-fourth of the 
adhesion weight, the i of which would then be 
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assisted, when necessary, by sand. Details of the perform- 
ances of some of these engines were next given. In one case, 
after allowing for gravity 8§ Ib. per ton, for a train, 


and tender included, of 1040 tons weight, the total resistance 
would be 4 tons, and thus the work on each mile was 


enlculated to be equal to 24 horse power 

hour; and if the estimates could be trusted the consumption 
of coal per horse  naged per hour would not exceed from 
43 1b. to 5¢ tb. speed Geek was not more than 
15 miles an hour, correspon to 360 horse power, The 
policy of American railway rane ong with respect to 
traffic, as it was also the poliey of the managers of 
the French lines, was maximum loads at slow speeds, involv- 
ing & minimum resistance per ton, and correspondingly a 
minimum working expenditure per ton. 

No experiments upon the dynamical efficiency of Ameri- 
ean engines been made, so far as the author was awate; 
but he at@xperimental train on the Erie railway, 
over the 
of nearly 000 miles. ‘The same engine was employed through- 
out the run, covapsing § im all nearly three ces making 
an average for week day of about 560 miles. The results 
of these experiments appeared to show, that the resistance of 
bogie rolling stock, even under disadvantages, was less than 
that of English alieg ateck as ascertained by the best 
authorities; and also that the rate of adhesion to weight 
averaged coriuiferably more in the States than in England, 
With respect t6 adhesion, as the surfaces in contact were 
identical with those on English railways—indeed the rails 
and tyres in general use in the States were commonly of 
English manufacture—any difference in this respect must be 
attributed partly to the influences of climate and partly to a 
better application of sand, when necessary to increase. the 
bite upon the rails. The sand was dropped equally upon 
both rails, not in intermittent handfuls down a pipe on one 
side of the engine only, but by means of the hand gear and 
regulating valve since adopted on the North London alway. 
The experiments in question were, no doubt, influenced by 
the favourable circumstances of weather, and something was 
to be allowed also for the great length of train drawn, very 
long trains having a less tractive resistance per ton on a level 
than short ones, and something, possibly nore than was 
commonly supposed, might have been due to the use of oil- 
tight axle- boxes, the saponaceous compound known as “ rail- 
way grease” being nowhere in use on railways in the States. 
Messrs. Guebhard and Dieudonné’s experiments, made in 
1867, on the Eastern Railway of France, showed a consider- 
able diminution in the resistance of oil-boxed rolling stock as 
compared with that fitted with grease boxes. 

Of the mechanical details of American locomotives, con- 


sidered apart from the details already touched upon, much 
might be said. There were differences, and they were 
numerous, but they involved no important principles. The 


chilled cast-iron wheel, however, for engme and tender 
bogies, and especially for carriages and wagons, deserved 
mention. No wrought-iron wheels, so far as the author 
could learn, were now employed in the States, unless in a 


few cases for engine driving-wheels; and wrought-iron 
wheels, at first exclusively adopted, had been wholly aban- 
doned on the Grand Trunk and the Great Western Railways 
of Canada. The enst-iron wheels were not only much 
cheaper, but they were more durable, and, if not safer, 


were at least equally safe. The wheels employed for pas- 
senger carriages were 2 ft. 9 in. in diameter, and weighed 
Sewt. The ‘bogie wheels of engines, tenders, and goods 
wagons were generally 2 ft. 6in. in diameter, and varied in 
weight from 4ewt. to 4jewt. They were cast of special 
mixtures of the best qualities of iron, the requisite conditions 
being great absolute sttefigth to resist both sudden and pro- 
gressive strains, and the’property of taking a deep and uni- 
form chill. Batlttle*of the cast iron employed for wheels 
had a tensile strenigthiof less than 16 tons per square inch, 
and it broke witha fractare, almost suggestive of fibre, and 
of a hg Bd trons but when chilled of a silvery white- 
whoels'ran frome two to six and even seven 
years, +, according to’ the traffic, before 
as to require removal, tepreson wy # a service of from 80,000 
miles to 200,000 miles. yagi ving wheels of from 4 ft. 
, 5 ft. in diameter, had been cast with chilled faces, thus re- 
quiring no tyres; and chilled tyres, from 4ft, to 6ft. dia- 
$4 in. thick, had been extensively and success- 


60 much worn 


meter and ? 
fully employed at fair rates of speed, say 28 miles an hour. 

Wood ‘was almost exclusively pig lt as fuel, except 
upon tw6'éF three important lines in the eoal districts, until 
within the Iast ten or twelve years. Iron fireboxes and 
copper tubes were then ge nerally adopted; but for burning 
coal, steel firéboxes and iron tw now used. Of - 

wards of fou# himéred steel freboxés’in the engines of t 
P nnsylvania Central Railway, some had been in use for six 
years or mérés Sie Cabes were set without ferrules, and very 
little trouble, asthe attthor was informed, was experie need 
either from leaking’ 6 dficking. It was worthy of observa- 
tion, that the evif “fatrowing,” by no means uncommon 
in this country, was unknown in the States, and no other ex- 
planation appeared available, than that the thinner iron em- 
ployed there permitted of a certain elasticity in the structure 
of the boiler, sufficient to prevent the localisation or aceumu- 
lation of bending or other strains at particular points, or 
rather upon particular Jines of resistance. 

What were now understood as steep, or exceptionally 
steep, gradients were rare in the States. Some instances of 
such were cited, and it was mentioned that, in July, 1836, 
one of Norris's engines, weighing 6 tons I ewt., and draw- 
ing belifid it, including tender, a load of 8 tons 114 ewt., 
ascende@’an incline near Philade iciphie of 1 in 14, and = 
yards at an average 8 an hour. 
secindl Shige on the ee ah wheels was 34 tons, but it 
was telleved that w portion ofthe weight of the ae oe 
made to bear upon ‘the footpinte, t huis increasing the adbe- 


a 


With regard to thie expense of minititonanice, it was stated 
that the average cost ss se i exclu- 
sive of those renewale Wilding « new 


22. 10s. each, after allowing for the value of the wheel taken 
out as old iron), and of steel or iron pian and i tn tubes. 
About twelve or fifteen gag 
American engines, taki 

was not above 15,000 mi the fll dio the was 

far short of 20,000 miles, and on a it might bea ola 


length of the line and back, a total distance | more 


There remained the con 
— stock, with reference to its ie, pcr 
ts commercial relation te 


carriages were made upon the igi res it on 






found not only that a short wheeliadpwmpirequired for six 
chain and nine chain curves, wae nae ere 
aggravated the difficulty.: The in use on the 
engines, was, therefore, and it was 
soon discovered that thelength eonsiderably 
increased, and that thedon; it became. 
But the long bodies precluded the ‘and so 


tide buffers, 
the central buffer with a Ime coupling took their place. 
End doors afforded an obvicu® menus 


inthe 
structure of the carrimge, and: Tt the whole ep of th | 
body below the window sills available foriany tom 


trussing, most effeetive for 2 

span. The e =i devayiuite © aa ris rw ne 
the carriage, prin obvious: for communication. 
The central ap additional width of 

and from 9 ft. te eata was a common H maka 
while, in some ‘eases, even on the narrow a width of 


more than 10¢t. haddieen adapted. These» ths allowed 
seats for four passengers senses, and for the 
passage dividing the seats. The seats had 


i 

















On 404uof the fifth volume of Exorvernina we 
- turret ship by Admiral 
‘aris, avy, illustrating a paper 
read at the naval architects, in w 
the vessel jon on page 168 
shows a 4 ship to carry two 
a only one turret, 
and , the plates being 


ected by armour 
only 5.9 ithe on. the vertical sides of the ship, 1.57 in. on 
the ou and 1.18 in. on the interior. This redue- 





tion was im eonsequenge of the smaller displace 
ment of yreeann eatin would, be available for cade, 
or for long no less than. for harbour and river 
services, possess power in com m 
to its cost, the turret is large to allow of the 
heaviest being mounted in it. The vesse! is 
specially to earry sails, and would have three 
masts, byw provided would 


be helped eat err are the principal dimension 


Length of han waterling ua o» «=» :224.68 ft 
Outside widthii * w.. oes -- 608 ,, 
hoy rtion of Width to length 4. $04 1 to 43 
th of sh ois o ie 20.52 ft. 
interior and exterior 
width ow ie ove 1 to 1.72 
Outside diameter of turrets aad 26.24 ft. 
Calculated of water fore and ahi. 1640, 
Volume of pedon «+ 187,801 cub. ft 
Surface of the cireumscribed rectangle at 
water lin 4). 11416 aq. ft. 


Surface of the ¢ireumscribed rectangle at 
Displacoteant section me 


oe oe 


827.80 aq. ft. 
110,214 eub. ft. 


ose 








so that the passenger ani face either way, the carriages —_ ht of d sha 2075 tons. 
running in without turning. Ib was -un- woes rsed Md ateres tee Sse 7138S aq. rq 
deniable that the rn dhe was not nat and comfortable Ares at water The ie S600 sq. ft. 
as in an English firetc: and thatyas OF the wolunte of the hall to the para 
with a nccouiidahaiibelegiaboaee was a cortaim loss of space. : 0.588 
It was equally undeniable that such carringes could never onde surface, to the circum: 
answer for short t¥aftic linegj where forty,’ fifty, or more scribed 0.754 
passengers had to leave, and as many more! to enter ina Of the tidahipwetion to the cireum- 
minute or a minute and a half. The long*body, however, scribed 0.867 
with end doors and platforms, possessed obvious mechanijeal | Hpivht from the Sone level. to upper 
advantages. Hts Tength gave: steadiness, ‘and the depth!  pridge 10.16 ft. 
below the window inlis afforded amplé opportunity for | Height from tain deck to sili of turret 
providing | vertical stiffness’ )without andue ‘inerease of | © ports eee ose oes 2.62 ., 
weight. There Were no~‘eross -partitions ;* there: were | Height of turrets oe 19.85 ,, 
but two deors | Bglish ar prey Thic nese of plate of the armoured cone vee 6.9 in. 
for the same mimiber of eeate, to clam, from eS os - 1.96 ft. 
twelve to rage oy 4 there was much less e@eh and | Depth below ve We an 492 ,, 
glazing, while was at the same ee be avs oes bes 7.58 ,, 
there was an important saving in respect o w-eprings, of armour above and below the 
buffers, buffer-roda, and screw couplings, and there wawevery obi eke x oss 1 to 2.5 
facility for # ‘brakes, as was always done in the States, | Weight ove pare vet rn 856 tons 
to every Wi train, eather from the of the | Number of towers sh an iva a 
carrngts theme a8 fons the engine. It was'an advan-| Height of armour on ditto ose we 728 ft. 
tage of the long body)-with ite corresponding weight and | Thickness of plate : Sts 984 in. 
number of wheels, that the the epplication of the brakes, how- | Weight of armour ads rs ‘ 78 tons 
ever suddenly, did mot produce the jolting of which passen- | Total surface of towers .. 806 sq. ft. 
gers complained so‘much es achaatamens hyena = set ht of lower belt ‘(3.28 ft. “high and 
upon English Passenger es wpon the double 8 in. thick) ees 58 tons 
bogie plan were of sedlten la lengths, from 46 ft. to 6 ft., Was ht preg owt ring (984 i in. thick) ae 
exclusive of the a Th 2ft. 6 in. at each end for platform | Tot al weigh it of sod 155 tons 
and covering porthy, They. accommodated from sixty to Potal wel aban. one ese 776 ,, 
eighty-four ss : and ‘weighed, empty, 12 tons. and | Nominal power ... ona tien 400 
upwards, or from 16 tons to 22 tens Semoun Number of guns bes sob 2 
was next £4 Puliman’s hotel car; and of the » | Total weight of armour per gun a 888 tons 
built by Winans, aa of Russia. 
improvements which had been in the engine and Summary of Weights. 
other bogie Saat para til a of Kaephetige'vand Armour oe soe . 776 tons 
given of t axie- as well as gee ines ial Pape Ane ea ms 
of Creamer’s ie brakes. oe bos 19 - 80 ,, 
In comparing thie eost of maintenance of Armerican carringe | Yf acts, sails, hc. aaa is nD , 
and wagon stock with that'on English lings, many €on~| Stores &e.  .. sea ae ws 40 
siderations were ta be regarded: To say that the cost, in | Water and tanks ote pan ath 20 ,, 
1867, on the 1642 qiles of railway4dm the State of Masse | Wiscellaneous ca = ep 
chusetts, for a train mileage eke = gl ten million or = Machinery for turning turret pe sa. 
6.55 cents, currency, or about coin, train Coal at the estimated draught of water 373, 
not permit of:any accurate dedactions: Tetbe States, the ¥ oes 
average number of eontin carried over the 1601 
whole distanee made by a train was ge one-half feecsercecomtchtcerere cee 


than in England, h the proportion of dead waght to 

live load wes probaly nay oh fet that aa ee 

speed was less, and 

nearly all materials were much domme ae 
inden 


there was a considerable sx 

wheels, such a thing as aw 

wagon stock pa mas Yon dlr 

of buffer and heli cost much lees; the maintenance 
of the carriage was eheaper, from) their greater 
strength and sim’ of structure, andfrom the fart that 


there were no side doors to slag. 
One objection. to the use of ehilled cast-iron wheels, not 


referred to in the earlier portion of the , was that, being 
almost necessarily of the dise form, ¢ increased in 
a ratio nearly as the square afrthe od 
largest railwa wheels pemgoged in es 
were but 3 ft. and this size wag» long discontinued in 
preference for 2ft. in. Tm the:casecal wnstiron spoked 
wheels, the chill was less hard age 


than elsewhere, and thus they + 





It might be said, in eonclusiony a Amery 
practice were in any or many than that 


Expanstom or Inox praiwe Coorise.—lt is stated in the 
and | Scientific Review that Mr. Gore, of Birmingham, whilst 


making some ts on a iron wire to 
redness by mean neuen of of eleotricity, has ob- 
served that on ms roe and allowin me 
co | wire to cool, dating, the at ooking the wire euler 
jones - and then doelly shextoned un gong quike 
co © explanetion acon 0 as we are 
aware, heen advanced. <4 


Urinssariow or Buast Fomxace Stac—The Seong 


mated se ae um :— 
The slag is to run Geka tae teemece into pits 
about eight or ‘nine feet in diameter at the top, with svies 
sloping mwards towards the centre, where are about 
three feet’ The mass ig left for eight or nine days to 
cool, when's compact, stone is obtained, 

h i purposes, but chiefly 


to wear exceedingly well, 
grits and sandstones already so 
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SIEMENS’S 





SIEMENS’S AUTOMATIC TELEGRAPH. 
(Concluded from page 160.) 
Apparatus for the Mechanical Transmission by the Punched 
Slip. 

These apparatus are arranged both for working by mag- 
neto-induction and also by galvanic currents. : 

A front view of an apparatus of the first kind is shown in 
Fig. 7. The current producer is a magneto-induction 
machine of known construction. The cylindrical armature, 
@, is wound, in the direction of its axis, with silk-covered 
copper wire, and is rapidly turned between the poles of a 
tow of horse-shoe magnets lying close together. By each re- 
volution two currents in different directions are produced. 
The axis, z, which is turned by means of the handle, Ek, 
carries, at one end, the tooth wheel, z, which engages with a 
pinion on the axle of the armature of the inductor, and, at 
the other end, the insulated pin cylinder, f, employed for 
drawing the punched slip forward, the pins catching in the 
middie row of holes, as in the apparatus previously described. 

The arrangement of the tooth wheel is such that when 
the cylinder, f, advances the space of one pin, 6 m.m. the 
armature of the inductor makes one entire revolution. 

At the side of the guiding pins and im a line with the 
row of holes which correspond to the letters &e., is a metallic 
piece, c, which, being acted on by a spring, touches the 





cylinder every 3 m.m. and exactly at the moment when the 
current coming simultaneously from the inductor has 
reached its maximum force. 

The metallic piece, ¢, forms the end of the spring which 
acts upon the double armed lever, 4, whose other end 
works against the insulated oval hole on the axle of the 
armature which communicates a backward and forward 
motion to it, and with it to the piece, ¢« One end of the 
wire of the inductor is in communication with the earth 
through the bedplate of the apparatus, the other end is 
connected with the oval and through this, with the insulated 
lever, h. The line wire is connected to the pin cylinder, f, 
through the rubbing springs, 4 and 6’. 

Every time the piece, e, touches the metallic surface of the 
cylinder, f, a current is sent from the inductor into the line. 
When the paper band, however, is laid upon the latter, the 
current can only pass when the piece, ¢, fails into one of the 
holes for the marking signals. Otherwise, it comes into con- 
tact with the paper, and the circuit remains broken. 

The cylinder, f, is so arranged upon its axis that the piece, 
e, touches it at every alternate contact immediately at the 
side of one of the guiding pins, and the disposition is such 
that the current which then flows causes the inking roller of 
the recording instrument at the further station to press 
against the paper band. The direction of this current may 
be indicated by (+). 

When there is a hole in the signalling row of the paper 
band at the side of one of the guide holes, and it comes in 
front of the piece, ¢, the contact of the latter through this 
hole forms the beginning of a mark. If, now, the second 
hole comes, at a distance of 3 m.m, the (—) induction cur- 
rent produced by a rapid turning of the induetor will cause 
the immediate withdrawal of the inking roller, and a dot 
will be produced. If, however, the next hole falls at a dis- 
tance of 9 m.m, the negative current can — on the 
next turn of the armature. The inking roller, therefore, 
remains longer in contact with the paper, and a dash is 
produced. : ’ 3 

In this manner when two holes in the signalling row 
follow each other, and the first is at the side of one of the 
guiding holes of the middle row, a mark is produced ; when 
the first hole is opposite to the space between two guiding 
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Pusavr 


holes a space is produced. The distance of the signulling 
holes must always be an unequa) multiple of 3 m.m’s. 

When the machine is turned at a regular speed, the length 
of the signals and » produced is proportional to the 
distance between the cae 

Instead of the oscillating piece, ¢, a rubbing spring can be 
made to complete the circuit. The point of the latter will 
then pass along the paper band fall into the holes. 
Several stee] needles joined into a bundle, and passing like a 
brush over the row of holes are peculiarly suitable foe this 
purpose. The apparatus can also be constructed so that, 
instead of being turned by a crank handle, it can be put in 
motion by a flywheel and treddle, #; instead of the toothed 
wheel arrangement, a pulley would be employed, and the 
motion of the armature would be communicated to the pin 
cylinder by means of an endless screw. 


Apparatus for Transmission by the Punched Slip with 
Battery Current. 

When galvanic currents are employed instead of magneto- 
induction currents, a battery must be introduced into circuit 
in place of the inductor. Besides this the current must be 
twice changed, by means of a special hanical ex ti 
tor, as often as the cylinder driving the paper turns on its 
exis a distance of two pins. 

In order to obviate the use of the special commutator, the 
pin ferent St, of + sending apparatus for galvanic cur- 
rents (which in other respects is like that in previous! 
described apparatus) is made of two insulated KZ 
(Fig. 4). These fit into one another on the cylindrical sur- 
‘ace of the roller (without touching) in a zi 
in such a manner that two holes in i i 

i , lie on different sections of the cylinder. 
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poles of both batteries are connected with earth. The work- 
ing apparatas is exactly the same as that before described. 
As, however, there is no inductor, and the pin cylinder only 
requires « very emall force to drive it, the ap tus can be 
set in motion by clockwork with a weight and fan instead of 
a crank and treddle. 

slip is placed in 


When a in the form of a 

the machine by elerk, and the ia started ; the 

mnossnge is sen any further on his part. 
Receiving Apparatus. 

The recording instrament is a polarised ink writer with a 
new system of magnets which renders it capable of working 
securely and with almost unlimited speed. Instead of the 
round hollow rom cores, sheet iron cores are here employed. 
These cores oy small quantity of resid magnetism, 
and change their y mach more quick than those 


with —_— mass. The poles, pp’, of the magnet 
are adjustable by means of the serews, gg’, whilst the 
screws, ¢ ¢’, limit the motion of the armature,a. The arma- 
ture which carries the inking roller at its further end is made 
ae light. The wheel, w, is of aluminium. In other 
respects apparatus is exactly like a polarised inkwriter 
of the usual construction. 
The Relay. 

The relay is a double polarised one with sheet iron, electro- 
magnet cores, and armatures (Fig 1 showsa plan, and Fig. 
2 a sketcly of the connexions of the apparatus). As will be 
seen from the latter, the two arms, « f, with their contact 
screws, form a current changer. Opposite currents, on ar- 
riving, produce alternate movements of the armatures, and 
produce reversed currents in the cireuit, L 12 E. In Fig. 9 
the permanent magneta, M M’, have north magnetism at N, 
and south magnetism at 5, the armatures, 2’, are conse- 
quently north magnetic. When reversed currents in the 
line, L EB, cause alternate north and south magnetism in the 
poles, pp’, p” p”, the north polarised armatures, » n’, will be 
detlected towards the poles of the clectro-magnets, EE” 
which are, for the time being, south. The arms, ¢ andj, 
will consequently, being in connexion either with the contaet 
screws, a and d, or with ¢ and 6, the serews, a 4, are connected 
with the copper pole, the screws, ed, with the zine pole of 
the battery, «8. When the armatures, nn’, are in contact 
with a and d the battery current passes from copper to the 
left through the apparatus, A; when »#’ are in contact with 
e and 4, it passes to the right, and so through the apparatua. 

The armatures, » w’ can be placed exactly between thei 
poles, p p’, and p” p’”, by means of the screw, gq’, whilst the 
adjusting screws, 1 i’ #” i”, are employed to increase or di- 
minish the distance between the poles themselves. 


OUR NAVY. 
Ix the House of Commons, on Monday night last, Me, 
Childers, the First Lord of the Admiralty, in bringing for- 
ward the navy estimates, spoke as follows concerning he 
additions which it is proposed to make to our fleet, and the 
present state of the navy. Mr. Childers said 
* Having shown to the House what our work in hand com 
sists of, and bow small a portion will remain to be performed 
at the end of the financial year, I will now proceed to give 
them the particulars of the new ships we are about to la 
down in the dockyards. I must here state that I think the 
greatest credit is due to the Controller and to the Constructor 
of the Navy for the pains they have been taking for some 
time past in drawing up the specifications for the two aeéw 
ships about to be commenced at Chatham and at Pembroke 
dockyards at the beginning of the next financial year, whieh, 
I do not hesitate to say, will be the most powerful vessela ip 
the world. The two vessels of which I am speaking will be 
turret ships, each of 4400 tons, and of 800 nominal here 
power, but really of 5600 horse power. They wil! have double 
screws and four engines, and their speeds will be 12) knots 
per hour. Their construction will enable them to carry 
1750 tons of coal, a quantity sufficient to last for 12 days’ 
consumption at a speed of 10 knots. Th y will carry four 
25 ton guns, while their freeboard will be 4 ft. 6 in. 


f oval form 7 ft. high. Their armour will consist of plates 
12in. and 10 in. thick on the sides and breastworks, of | 4in. 
and 12 in. on the turrets, while the backing will be from 13 in. 
to 20 in. thiek, having an inner skin of armour 14 in. to 1} in. 
behind. Their deck armour will consist of 2 in. and 2) in. 
plates. They will have no masts, and therefore their turrets 
will have an all round fire. Their crews will consist of 250 
men and officers, and the cost of each will be 286,000/., in- 
eluding their engines. Their draught will be between 26 ft. 
and 26 ft., 1 believe 

We propose to build, thirdly, at Portsmouth, a ship of 
the same kind as that proposed by the right hon. gentleman 
last year—namely, a turret ram, a sort of unproved Hotspur. 

The difference between the proposed vessel and the Hotspur 
will be that the former will be somewhat larger, will have 
thicker armour, and will have a revolving instead of a fixed 
turret. The new vessel will be of 3200 tons burden, of 
700 horse power, working up to 4200, of a speed of 12 knots, 
and will carry 350 tons of coal, sufficient for three and a half 
days’ steaming at 10 knots per hour. It will carry two 
18-ton guns in one turret, its freeboard will be 1 ft. 6 in., and 
it will have a 7 ft. breastwork round its turret. Its armour 
plates will be of the following thickness: 9 in. and 11 in. on 
sides, 12 in. on breastwork, 12 in. and 14in. on turret, and 
Zin. on deck. It will carry a straight fore and aft rig with- 
out shrouds, and its crew will consist of 200 men and officers. 
Its cost will be 196,000/., including the engines. The only 
other ship we propose to build in the dockyards will be one 
or two small vessels, like the Staunch, either at Portsmouth 
or at Devonport. The right hon. gentleman deserves great 
credit for that vessel, which is merely a floating gun carnage. 
I stated just now that the building of the Osborne yacht had 
been poetponed. I have to state that in consequence of the 
repairs required by the Victoria and Albert, Her Majesty, 
with her usual gracious consideration, expressed her approval 
of the proposal to postpone the building of the new vessel 
until the following year. 





The | 
base of the turrets will be protected by a raised breastwork } 





“If I have not already wearied them, perhaps the House 
will allow me to state in a few words what will be the state 
of the English navy when the proposed new ships have been 
built. 1 am not oe any such statement _ 
made for yearsspast, perhaps, as we have now reached a 
turning paint im our emmeured ships, it may be for the con- 

: the. that the Id have before them a 
the setual state of the navy of the 
b 


assist - 

y . classed in «» way that I think 

torthe House. The first class includes 

: and the Sultan, protected by € in. 

to @4in. armour, of a speed of 144 knots per hour, and 
carrying 18 ton 10im, guns and under, their engines being 
nominally of 400 horse power. Class 8 consists of six vessels 
- , the Audacious, the Invincible, the Vanguard, the 
fron ‘ Swiftsure, and the Triumph. These vessels 
are a Sin. to Gin. armour, possess a speed of 
134 per » mand carry 12-ton 9in. guns and 
under, 


engines being of 250 horse power. Class 
3 consists mine. vessels — namely, the Bellerophon, 
he Lord 
A 


rden, the Lord Clyde, the Minotaur, the 
. the Nerthamberiand, the Royal Alfred, the 
, and the Penelope. These vessels are protected 
by Sin. to 6 in. armour, possess a speed of 13 to 14 knots 
per-hour, and carry 12-ton guns and under. Class 4 contains 
eight vessela—namely, the Achilles, the Royal Oak, the 
Prinee Consort, the Caledonia, the Ocean, the Valiant, the 
Hector (the two last badly protected), and the Zealous. 
These vessels are protected by 4} in. armour, have a speed of 
124 knots per hour, carry 9 ton 8 in. guns and under, while 
their engines are of 180 horse power nominal, Class 5 con- 
sista of four vessels; namely, the Warrior, the Black Prince, 
the Defence, and the Resistance (the two latter being badly 
a. vessels 4 
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if 
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knots 
‘Chass 


ii 


by 44 in. 

hour, and carrying 

inal horse power, 

the Viper, the Vixen, and the 
im.,armour, having a speed of 
i ton guns. . We shal! 


amen ing two of guns, 


:Giags 1 will include 20, a new 


of 

hour, and ¢arrying 25 ton guns. Class 3 will 

the Glatton, prétected by 10 in. to 12 in. armour, 

having a of 9} kc hear, and carrying 25 ton guns. 
Class 4 will consist of protected by 10 in. to 14 in. 
by 8 in. to 12 in. 

2 knots hour, and 


Royal ign and the, Prince Albert, ed by 44 in. 
to.54 in. armour, having a speed of 12 knots, and carrying 
12 ton guns. Class 6 will consist of the Scorpion and the 
Wyvern, protected by 44 in. armour, ing a speed of 
10 knots per hour, and carrying 12 tom guns. The grand 
total af :these figures will give us 47 armoured ships, carry- 
ing 598 guns, of which 18 are 26 tons, 9 are 18 tons, and 
111 are 12 tons. Our unarmoured fleet may be described in 

terms, thus: We have at the present time available 

serviee about 12 old line- and rfrigates, in- 
chiding the Galatea and the In ition to these 
vessels we have the Inconstant, heavy frigate, having a 
speed of 15 knots per hour, and carrying 12} ton guns; the 


15 knots per hour, and carrying 64 ton guns; 12 Blanche 
class corvettes, having a speed of 13 knots per hour, and 
carrying 6) ton guns; two of the Druid elass, having the 
same speed and armament; 12 gun vessels of the new type, 
having a speed of 11 knots per hour, and earrying 6) ton 
guns ; and 17 composite gunboats, having a speed of 10 knots 
per hour, and carrying 6} ton guns; besides others of the 
old type, including 8 heavy corvettes. The total of our 
unarmoured fleet, therefore, will be 66 vessels, besides a 
number of old sloops and gunboats. 


THE SMALL ARMS COMMITTEE. 
Tak Blue Book about to be issued by the branch of the 
Ordnance Committee appointed originally in the beginnin 
of 1867 contains the report upon the subsequent and fina 


chloaders selected by them from the host of 
designs that were submitted in answer to the Government 
circular of October, 1866. This report, which is supple- 
mentary to that published last year, may therefore be con- 
sidered as the conclusive opinion of the committee, who have 
now so industriously for two years been investigating the 
subject of breechloading weapons for the army. The evidence 
taken by the committee was directed to ascertain—Ilst. The 
most important qualifications of a military arm. 2nd. What 
bore, barrel, grooving, and ammunition appeared most likely 
to give those qualifications. 3rd. Whether there was a pros- 
peet of obtainmg from a breech-loader as high a degree of 
excellence in these particulars as from a muzale-loader. 4th. 
What was the best mode of arriving at these requirements. 
5th. The method of stocking, the description of lock, and the 
quality of powder best ada for a mil arm. On these 
points the evidence was clear, and the majority of the wit- 
nesses ved in a very satisfactory manner. All were of 
opinion that the principal qualifications required for an effi- 
cient military arm were strength, lightness, and safety, 
somes ie pate, 2h prceneey. _ nee was also 

on importance rocuring & t pene- 
trating power. To chpein Sharn qualifications ie mabority 
of witnesses concurred in recommending a .46 in. bore, 


trials of the b 





| of dust or sand on arms when used.in 





with a solid bullet of 480 grains, a charge of powder of 
85 grains, and a central fire metallic case. They 
also seemed satisfied that although the subject had not 
yet been st Retrevo wp nothing in the nature 
ot breech-loaders to prevent their attaining to a high degree 
of y of shooting. By many of the witnesses, great 
im » was attached to the ity of laying down con- 
ditions as to cartridge case, bore, and weight of bullet and 
powder, before commencing fright for seeur 
On the method of stock ese 

paity, f pooten Se d 

ith t opinions before them, 

riments made during 








decided by an open of at the : 
either had been or s be brought 
of rifltg which had 
of Messrs. 


Boxer, R.A. They 

weight, and ealibre of barrel. 
regulated by the War Office 

total length of the arm at6lin. The 
viz., the weight of the Henry ; 
best results been obtained, 

as appearing the most suitable ry arm, not only from 
the results of the experi already gained and from the 
evidence received, but alsdfrom the reports of previous com- 
mittees who had reconmmésded that bore as likely to produce 
the best results. They deeiied om using the Government 
cartridge case, which, as the have alre reported, proved 
itself to be the best during the long course of the competi- 
tive trials. They also fixed the weight of bullet at 480 grains, 
of powder at 85 grains, and that the lubrication should be 
pure beeswax, as best ada to withstand variations of 
climate and long keeping. It was considered better that in 
the trial of the barrels the breech mechanisms should be 
identical in pattern, and the Snider system was at first 
selected; but as it appeared from information received from 
Colonel Dixon that a longer time would be roquired to pro- 
duce a sufficient number of this description of breech action 
for a Adin. bore than to obtain the same number from Mr. 
Henry, it was resolved to adopt the Henry system, which 
had gained the prize of 6002. 

During the preparation of the barrels, which occupied 
considerable time, the committee continued, the consideration 
of the breech mechanisms which were. brought before them. 
They were also engaged in trials of cartridges made with 
compressed powder, which the evidence of Colonel Boxer, 
R.A., Captain Noble, R.A., and Mr. Abel, chemist, W.D., 
led them to hope would prove satisfactory. 

The general course of experiments to which the rifles sub- 
mitted for trial in regard to their breech mechanisms were 
subjected was as follows: The arms were carefully examined, 
ve if approved, 20 or more shots were fired for rapidity. 
Sand was thrown over the breech actions both open and 
closed, and the rifle fired without any cleaning except what 
could be done with the hand. Three cartridges, purposely 
damaged to ensure an eseape of gas, were fired to test the 
safety of the arm with imperfect ammunition. If the arm 
passed through these oon pa and if the breech 
action appeared suitable ili urposes, it was put 
thoonghta course of long-continued : » being allowed to 
rust at intervals between the days of firing. 

The sand trial was imposed m order to represent the effects 
dry countries, especially 
in India. It is a severe test, but one. which the best breech 
mechanisms pass through without being impeded in their 
working. The long-continued firing and rust tests represent 
the ill-usage which arms in war time may have to endure ; 


h as yet the 
to be 45 in., 





Active and the Volage, large corvettes, having a speed of | they also tend, like the test for rapidity, to draw forth any 
| weakness which the 


—< only a few shots might fail to 
develop. Having thus shortly explained the nature of the 
experiments made to test the merits of the several breech 
mechanisms, it remains to describe the course of the trials 
and the results which were thereby arrived at. 

Eliminations weretanade at different periods of the in- 
quiry, as the several atms were brought before the notice of 
the committee, The ams selected were :—Bacon, Berdan 
(one system), Garter asd Edwards, Henry, Kerr, Martini, 
Money-Walker, Westley Richards (two systems, differing 

su 


from those i bmitted), Wilson. It should be 
observed thst oe “were placed in this list, not be- 
eause they had proved t Ives superior to those which 


had gone through the competitive trials, and which have 
been omitted, but beeause further experiments were needed to 
enable the committee té com their merits with the Henry 
and Martini arms, sele as + poms ( merits superior 
to those of the other arms which had passed through the com- 
petitive trials. As the selected arms were likely to be 
damaged during the course of experiments which it was pro- 
posed to carry out, it was decided, with the sanction of the 
Secretary of State for War, to purchase one arm of each 
system. All these arms were ada; to fire metallic cart- 
ridges, but from the result of preliminary experiments, none 
were believed to be dependent for safety on the strength of 
their cartridge cases, but all were thought able to withstand 
the explosion of a defective cartridge. may be divided 
broadly into two great systems, the bolt and the block, of 
which the Bacon, Carter and Edwards, Kerr, Wilson, re- 

resented the bolt; and the Berdan, Henry, Martini, Money- 
Walker, Westley Richards (two systems), the block. It was 
after considerable doubt that the committee selected for trial 
breech mechanisms on the bolt system, as from evidence they 
had received, and = aight saneetee, they w pa 
clined to believe that i some danger a cart- 

idge in a rifle on this should explode, or be fired, 
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safe as the block, from its greater liability to accident. As | under Mr. Martini’ supervision means 

has been already stated, two accidents had occurred during | tured without hereel, and ine] im ee nrg 
the trials from bolt guns of a dangerous character, but | The same remarks, in i ocean 
happily a —— —— The rifles were so much | parison of the Henry i i i Cunard 
damaged by the explosions t it was inapossible to deter. | of the Martini and Snider arms. After careful comparison mails with a safet 

mine exactly the causes ef ‘these accidents. It appeared to | of the merits of the two the ‘ 7 Fano = 
be probable that the Bacon tifle exploded whilst the bolt was i tho Martin! syetees of hood woth the Bri States’ mails 


catch which hel 4 
the bolt on the base of 


being pressed quietly Home, either through a fault in the ference to the Saider eyeiean applied to the Hen 
ploded as it was being fired in the usual way. It is Henry is entitled to credit for 







































that the bolt had not -been secured, and that the 
rangement which was intended to prevent the piston from | case, manufactured at 


striking the cap watil the breech was closed had mis. | to Mr. Heary in common 

<areielh si Vell eonlente please of tee bh mechanisms | mitted arms, is similar 

we ue Dh ee ae ee known as the Boxer 

eseaped being driven back into the face mgh its| case, when used w 

being bent upwards by. the explosion, and so ing | qualities became ut, ; ; 

jamwed tw the shoe of the breegh-block. Irrespective of the | equally suitable to a 4! ié to w 677 in. bore. Ther i s bottom of the Atlantic 
evidence obtamed froin eyo vr ha question of the | were very fow missfires, and therg rages i t York, the Government 
security of. bolt guns had pammenbly considered einsiag | at Se wxices placed in rif obi: 3 of which misfortune to the 
the couree»of, the experiments, and a distinction had been{ was unsuitable. The stren ay ction pre. of the , , tay find it rather diffi- 


drawn, between. those which | by means of 

sear pone like the Garter and Edwards, Kerr, 

on se W. Toles cs ith spiral springs, as the 3 
« Valess @keeptional circumstapees 

bo alr Be, od. were doubtless perfeotly safe, 


é 
i 
t 
? 
: 


to defend themselves. Kveryone knows that the Cunard 
wail boats, besides being the best shipa which money can 
purchase or engineering skill can construe, are commanded 
CG 2 men ey and Ly nautical ex- 
: : ; > : how it is supposed that the Cun Company are 
f> iy temained. fag the committer to seleet from vi ; is, algo, to provide men of the stamp of Captain Jeakine of 
sce pa Henry, amie, both of which given | and composition of the bullet. that. to take mails, for next to nothing, between Liver- 
proofs of excellence. principal points to beyegn. | not all, of these appliances a ool and. York, the delusion will, I have no doubt, 
: Wert, pina number and simpligity of } separately employed by others before Mr. ri om TLsy dispeiied. Ships may be obtained to do the 
parta, fagility of, 2 post. Safety.—In regard to | muttee cannot forbear remarking that : assuredly they will not be. auch as those hitherto 
safety, both systems appeared equally secure against acgj- | ton is undoubtedly due to him, and (hat in the service, nor will their owners submit to the 
In L. to A, both systems negessitate | to theirmotice they would probably find regulations heretofore im 
ided stocks, whic the believe to be stron been upable to recommend the _ Phe ve and Iron Trades.~—The trade of the hard- 
Por ~ stocks. The met vod advantages of which are so pro} : Beomien districts has been very quiet, agd the accounts 
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to the breech gotion in | merous experiments here reco: Birmingham state that the trade of town borders 
ms appears sufficien nition was submitted to the ion. The orders from the comry ont to 
. . / ; ty of the parts, the ad- | 1868,.with a request from Mr. ¢ome inonly slowly, and for the most part they are for in- 
vantage lies with the Magtimi,. the number in the Hen should be kept seeret, i amounts. The tube m i ie 
. ry ‘ akers are fairly supplied 
systeua, lncipaing.the parts in th are 40; the, ber y, where the ammunitig orders, but there is much dulnewin the metal trades 


in t i, are 30,° ‘he perews and pins in both in- | ments. were conducted, was g ally ma ; ly. The same thing is true of the jewellery and 
stances. are ) , PORES. %. number of de- | tages pertain to this AO LR trades. The foreign trade is almost as inactive as the 
tached pigees, the arm had the manufacturing disad- | curacy, mon-fouling, simplicity in Apaga ay trade, No improvement is reported from Wolver- 


in demand for irom, but there is on the whole a 


vantage Bp ro w plate red on the bargel. In| penetrating power of the bulle the 
of the sev consumption. Hoops are in moderate request, but 
plates and 


eral parts, the committee | part dependent upon the se 


believe that imi has the superiority. In oy to | of bullet, and — of rifling. other descriptions of manufactured iron, except 
rk , 





facility of manipulation, -both systems show rema le ex; | be principally to the meth way.iron, the demand is very slack. An immediate im- 
cellence ; they @an/ be fired with great ease and y. ot to the employment of a pap ¢ is not now looked for. 

The absence of eovking gives a slight superiority | but the use of a. particular The Welsh Tron, Tinplate, and Coal Trades.—Tho condi- 
Martini. In the Henry there is a possibility of placing the | No. 6, also contributes t@ this. impor on of trade in the Midiand districts does not happily apply 
cartridge in front of tiie extractor. If this be done, there is | simplicity of the form of the South Walesa; for there there is a good deal of activity. 





considerable difficulty in withdrawing the cartridge over the | facture, and the absenewiof ca t3 y ; 1 several large vessels are busily taking in 
claw of the extractor. In cost of manufacture the committee | ing power; but this latter is also ue tothe bard e F ope ewe States, British North y Poors. § and on. 
believe from evidence received that the advantage lies with | bullet and its small diameter as, comm red with the rail milly age fully employed, and some makers say they 
the Martini. One other question occupied the attention of | Enfield bullets of O6in. and. @ ada 74} sufficient orders on their books to keep their hands em- 
the committee, viz., that of side locks. From the results of penctrating power of the Henry : byed.for the mext three or four months. Buyers are not 
experience and from evidence, they believe that side locks | became so obvious from preliminary, ng out ' orders at present; but there is no abate- 
are sometimes le to begome woodbound when exposed to} to make expermments on various gam f tof ; felt at the commencement of the year 
wet. This disadvantage i% obviated in the Martini lock, | with the bullets from the .5 and Ai] a, ber pega % 
which is entirely contaige@jm the metal breech-block. After In conclusion, the committee state that from 

coosideaativn of evidence 
vahtages of the 4w6 eystetma; find of the results of the many | they have reeeived, they are confirmed in t opinion 
trials to which both have been subjected, the committee decide | that the Martgni system is the best. adapted for wie? 
on giving the preference tothe Martini breech mechanism, and | purposes of amy.that have been brought before them. It 
arm of any that has beg brought before them. It now | capable of great rapidity of firing, as he fact 
that twenty rounds were fired from it by i 
in 4% seconds. The committee, having by these trials satisfied 












the would speedily be placed in a erous and 
flourishing condition. Makers adhere firmly to * prices, 
and have gucceeded in getting some large contracts on their 
own tertas, There is no change in the satisfactory character 
ofthe advices, from New York. The requirements of the 
warraipeine = certain to be very large, and there can be 
no, that bulk of the orders will find their way to 

ales.’ is a good deal of quietness in the home 
of the frade, but nothing to occasion uneasiness. 
brisk demand for tin bars, and prices have slightly 




























a eareful © gelative advantages and disad- | the many experiments they have made, and from 

on recommending it as tlie one best qualified for a military | safe, strong, simple of construction and of manipulation, and 
alps r 

remained to mgke a eomiparison under similar conditions j 


between the Martini and, ibe Snider breech mechanism in 





use in the serviee. In y the Martini is superior to the | themselves that the combination of. the BM . The pig iron trade is steady, but only a moderate 
present Snider arm, as ig,@he event of a defective cartridge | chanism with the Henry barrel, wot. caused $438 being done. Tinplates are in demand at better 
being fired the Block of the Snider is liable to be blown open. | ation in respect to efficiency of h or b Prigmonte of steam coal have increased, especially 


































* 
‘Levant and the Mediterranean ports. The house coal 
ina very unsatisfactory state, and there 


This defect has (it is beligved) been remedied by the ad- | having already reported that the, 
dition ef a continues 
little chance of an improvement of any consequence 


h bolt in Snider arms of a more recent | and the Henry barrel were eaghy 










pattern. Tei etrenigth the committee belicve that the divided | several systems which had been B 

stock on the | Masrtnni principle is stronger than the whole | are of opmion that the arm com! time to come. 

stocking of the , the cutting away of the wood for the | that best adapted for the requinaigs cs P Communication with South Wales.—An influential 

loek, bei é Sin the Snider arm. They would add | arm appears to the committee } Hopucation of county and borough ‘members from Soath 

that ippear to be sufficiently strong. In| particular the standard fixed J ales bas had gn interview with the Postmaster-General in’ 

strength of eoh-ac pon, after a careful comparison of the | tisement, and to be » weapon referenge to improvements in the postal arrangements of 

several partes Inciaing pins, screws, and springs, the ad- | military purposes, In accuracy @ ( th Wales with the Midland Counties and the North of 

vantage lies, ; Martini. In number and simplicity | jectory, power of penetration, jr nd present arrangements are so bad, that many 
lies with the Martini, the number in the | plicity, and rapidity of manipulationg) , 


the advantage, ; tr € oP ‘ of the Southern Principality, ineluding Swansea and 
Martini being 30, im the, Snidex.39, and it the safety catch | service arm. The recoil appeard % t towns westward, are unable Ub reply té letters by return 
of pho lat hk Gideon be , 45 parts. the muazzie-leading Enfield. The. cost 6 Cm au a post. The mails being carried over the citeuitous route of 
to : hixon 5 
Martini, 





rega facility of mantpulation the advantage lies taken from the estimate received fro Western Railway vid Gloucester, letters are de- 
i ‘ vered in Liverpool and northern towns many hours later 
than if the h mails were sent by the new route of the 





with the if the Jong cartridge suitable for | Superintendent Royal Small A aot, 
a Adin. bore be used. The loading of the Martini arm is | arm ean be made with steel barrel and bayg 





Full: if not easier, than that of the Snider. The ex- es “ ~ | Central W. London and North-Western lines. The 
t * To dex sigaplon, ha Weide two. motiqhs necessary in slietn as = ‘1 Marquis << > Maro promised to give the matter his 
the Snider, one for extracting the cartridge fromthe chamber, | LIVERPOOL ara ; tion, but he feared the and North- 
the other far throwing it out by canting she arm to the right. r ; ; Tig. ve Sanesiny \ Ralway Company would not to run ordi- 
In cost, from a~ytomparison of the several | of thetwo| Douglas Low-Water Landing & rh Res 2 YN Wale §, trains at suitable hours, and for such remuneration as 
systems, iglly if the question of. stecking considered, | has. voted an additional sum 1 owarde n Post-offige could a afford to pay. However, he 
j .f would commupicate with the railway companies, and see if 


the committee;believe that the Martini system will be found | struction of this pier, making 
cheaper. to pmo than the Snider. With regard to | 36,824/. The cost has greatly ex@es 


] J such arran ents could be made as w meet the diffi- 
the s seems evident that the divided stocks are | of the engineer, Mr. Coode, the 


enlties of enge. 


= eee 


less costly than the whole stocks, ibly in manufacture, | lowing 10001. for the value 
inly im. Material. According te an estimate received 14,8241.; and it is very pro 


from Mr. Martini, it appears that be would undertake an | completed a much larger excess 
order for ‘agur sunilarin pattern to that submitted for | still in a very backward state, an 


= are 
ine Last Lavyen rrom Derrvorp Docxrarp.—It is 
expected that Princess Louise will christen Her Majesty's 
Druid, ya caged = at Deptford 

er Royal Highness will be accompanied by 
gut. Prince Arthér, ‘and possibly other ienniines of ¢ : 

i Immediately after the launch the dockya 

be closed for shipbuilding purposes. 


Tiou's Steam-Pomr.-— We understand that Messrs. 
Ormerod, Gri , and Co., the well-known engine makers 
and hydraulic engineers of Manchester, have secured the 
sole license to make and sell Tijou’s patent steam feed pump, 
which Soy eps in bee pumber of the present 
volume, it w appear have % reason to 





atid including barrel and bayonet, | doubt of its being ready for use 





t 










arm, or without barrel and bayonet, at 45 | ment. 


bg. € 







to be, manufactured in Switzerland. This| The American Mail Service: the agree. 

. Martini stated, would give a considerable profit | ment entered into between the late 
ufacturer. Aceording to an estimate received Company, and Mr. Inman—singe: aif 

‘Olonel Dixon, BLA, Superintendent Royal Small Arms | — page we 8 2 a Se 

Factori > “Martini ’ th te: e | the House of Commons. is y Govern. 

marian ot Realty Samer eet Wee Joe eliere et | caeane ae ie have made themselves tally soqusnied 

* In the new pattern of the Martini breech mechanism } with the case. a in 

the three pieces to the indicator have been dis- | certain quarters for on ocean Janey eee 


pensed with, W ipdicator forms one piece with the | postage regulation with the i 
Probie pat Ms selcioe the number of parte to 27. with the same facilities as at present, by sll means let us 
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THE CHIEF CONSTRUCTOR OF THE NAVY | 


ON THE STRENGTH OF SHIPS. 


Iw the ninth lecture of his course, at the Royal School of | : ‘ 
| strengthenings, and in this connexion referred to a very 
whieh 


Naval Architecture, delivered on Friday last (5th inst.), 
Mr. Reed conclatie® his examination of the lengitadinal 
strength of ships Tite retake Yor the’ most part, had 
reference to the subjects ef red@actiong In #cantlings, and 
uity of longitudiaal strength—subjects which are in 


re 


conti 
timately connected with each other, and which have 
ceived considerable attestion from various writers en ship 
tructiot 
uctions in seantlings, proposed and practised, were 
Mr. Reed ander two heads. The first of theve 
ad to reductions in the thickness of the skin at 
mid-height, because in the upright position this 
severely strained by bending. Aas the lecturer 
{, such reductions are usually made in iron ships, but 
mparatively small, 


part is not 
state 
the saving in weight that results is « 
aod for inclined positions it is an advantage to have as 
a skin at this part others, The second 
of proposals was applied to reductions. in the longi 
tudinal ad of the vertical sense, where the saving io 
ight is, of course, iach meiderable. Mr, Keed 
remark structure s ship, sabject to great 
variations of strain, itis impossible to make the arrange- 
al in character with thoxe which pure theory 
fact that in some parts 


strong as at most 
laas 
iets 
we more 


Atk 


i that in a 
ments ident 


suyyrests and pointed mt the 
considerat ry 


in scantlings, special requirements for | 


where theoretical lead to redactions 
wal strength neces- 
sitated an actual increase in thickness 
As an example of the manner in whic ial require- 
influence reductions, he referred to the bow plating 
which has to be made thicker than is 
Rev ess longitodinal strength, in order 
te take the wear of anchors and and to allow for the 
effect of the friction of water upon bow. In 
our navy, it is now usual to double the 
plating 30 f% from the bow, and thus add to the 
th for ramming purposes, besides obtaining the 
advantages just enumerated, As a practical illustration of 
this point, Mr. Reed stated that on one occasion the anchor 
fluke actually penetrated the bow plating of the Defence, 
which had not been doubled 
Alter making: allowatice for the special or local strength, 
there s undoubtedly a great advantage in reduc- 
ing the scantlings toward the s, and, as the lec- 
shipbuildérs have recognised and acted upon 
cannot go in detail through the enumeration 
ithe actual reductions made in wood, iron, 
although this part of the leetare was 
t practical interest. It must satlice to say that the 
leration of reductions in scantlings was copcladed by 
expression of an opinion that there is an advantage in 
siderable part of a ship's length amidships of 
ill probability further 
ns to be made with 


now considered desiral)l 


b spe 
ments 
of an iron ship, 
ury to give sufficient 
ables 
we ing the 
: ironelads of 
for about 


etre 


however, 

extremiti 

wed, 
We 


» followed 


turer sho 
this fact 
whi 
and compe 


‘ hi 
ite ships 


Aco 

niform strength, and that in 
exper e will enable greater reduct 
Saiety than are 


Next came 


approxtt 


the consideration of th 
as closely as possible to 
These means « 


means employed to 
continuity of longi- 
tudinal of the caréfal dis- 
position and fastening Of the batts of the skin and the lon- 
gitudinal framing, om both of which points Mr. Reed made 
remarks, He called attention to the facts that the 
strength of a wood skin under tension is virtually deter 
mined by the shife of batts adopted, and that in an iron 
uloption of a good shift of butts in combination 
with proper nables the builder to make a good 
ength. The necessity 

the butts of the longitudinal stresgthen- 
skin was also pointed ont, and the 
lin these parts of iron ships was noticed 


nate 


trengta. 


mc UME 


skin the 
fastenings 
approx 
for care 


mation to uniformity of str 
fully shifting 
om of 


quit 


the 


emarks on butt fastenings which followed were 
interesting, and, in popular language, Groaght 
all proper arrangtments 
first the case of wood ships, Mr. 
Ulustrated the impossibility of obtaming contingity of 
th on account of the inefficiency of the butt connéxiona, 
the yielding of the material and the small diameter 
He also showed advantages of searfing 
as compared with plain-batting for internal strengthenings 
such as shelf-pieces, and gave some practical examples of 
the weakness resulting from the omission of scarfs; unless, 
us ix the case in waterways, some special means of strength- 
the butts is adopted. These criticisms, of course, 
pplied to tensile strength only, as under compression butts 
vhen well fitted, little Jess strong than the unbroken 
gthening. 

Iron ships owe their superiority to wood ships, in a great 
measure, to the superiority of their butt-fastenings ; and, 
as Mr. Reed remarked, this superiority may be wholly, or 

early entirely, sactificed if improper arrangemeiits are 
The subject of butt-fastenings of irou ships has 
fully treated by Mr, Reed in his work on “Shipbuild- 
ing in Iron and’ Steel,” to which he directed those of his 
rearers who desired fuller information, contenting himself 
» his lecture with indicating what he considered to be the 

{ sources Of érrot, and what sbould be the true basis of 
irrangemepth We Cannot follow him in these remarks, 
may estate that Mr. Fairbairn’s experiments on ‘the 

ths of rivetted batt} were daseribed, and the deduc- 

rom the results were criticised, their ap y to 
netraction being denied. The reasons for the 


great pring iple eon which 


Taking 


« based, 


the bolta, the 


pied 
eed | : 


been 


ENGINEERING. 


[Marcu 12, 1869. 


nr ee 





= 





opinion will be found fully stated in the book above referred 
to, so that it is unnecessary for us to say more on the sub- 
| ject. After dealing with the butt-fastenings of an iron 


l‘skin, the lectarer passed on to notice these of internal 


tr feature In construction, fits ‘been well 
| worked out in oar ironclads--the possibility of lightening 
| euch strengthenings very considerably, not only without 
| decreasing the strength, but actually adding to it under 
seddenly applied strains. This point was illustrated by 
réference to the deep longitudinal frames of the ironclads ; 
and Mr. Barnaby’s plan for ecouomising material in deck 
stringers and plating was also favourably noticed. 

Brief mention was made of the butt-fastenings in com- 
posite and sheathed ships. The wood planking of such 
ships is, of course, similarly inefficient with that of wood 
ships, and the iron strengthenings can be made as stromg at 
the butts a» those of an iron ship. In sheathed ships the 
iron skin ought also to have the butt fastenings arranged in 
@ manner similar to that adopted for the outside plating of 
0 iron ship. 

A summary of the results obtained from the investiga- 
tidns of the previous lectures concluded these remarks on 
longitadinal strength. Running through the principal 
features of various classes of ships, Mr. Reed epitomised 
their merits and demerits, contrasting the various systems 
af building as he went alovg. Iron ships, of course, 
occupied the highest place, and longitudinal framM®g re- 
Geived special mention, Composite ships were pnt next, 
that class including also the sheathed ships which really 
#thod intermediate between iron ships and the ordinary 
type of composite ships. Wood ships oveupied the lowest 
place, but the means of strengtheniog them at the upper 

rt were shown to increase their efficiency very greatly, 
Phen followed a summary of the skin resistances of the 
several and of the outlying departments of the 
subject, such as reductions in scantlings and continuity of 
strength; and the lecture ended with seme valuable re- 
Marks on the relative positions which practical 
experience and theoretical investigations should oceapy in 
the discussion of the details of ship construction, 


classes ; 


proper 


TURBINES AND PUMPS AT ISLES-LES- 
MELDEUSES. 

Amonest the works lately executed in connexion with the 
water supply of Paris, is the establishment at the Isles-les- 
Meldeuses, near Meaux,of the machinery of which we give this 
week a two-page engraving. At the works of the Isles-les- 
Meldeuses, the water is raised from the river Marne into the 
Canal de l'Ourcg, by means of pumps worked by a pair of 


the machinery having been designed by M. Girard, of Paris, 
who has carried out many hydraulic works. The arrange- 
ment of the turbines and pumps will be readily understood 
by a reference to our engravings, in which Fig. 1 is @ lom- 
gitudinal section—the two halves being sections at different 
points ;— Fig. 2 a general plan; Fig. 3 is a transverse 
section; and the remaining figures refer to details which we 
shall describe presently. 

The machinery comprises two turbines, each 52 ft. 10 in. in 
diameter, these turbines, A A, revolving in a vertical plane, 
and each driving a pair of double-acting pumps, J. The 
wheels are supplied with water from the Marne by a canal 
19 ft. Sin. in width, this canal communicating with the 
flames, C, of which there are three te each wheel. 
these flumes is furnished at the upper end with a flap valve, 
E, which can be ope ned or closed by a hand whee in the 
building, as shown in Fig. 3; and each flume is, moreover, 
provided with a pipe, V, fitted with a valve which can be 
raised so as to discharge the water contained in the flume 
imto the tail-race. Besides the flames, C, the canal which 
¢onducts the water to the wheels also communicates with the 
waterway, L, from which the pumps draw their supply. 

The flumes, C, conduct the water to the cast-iron distribu- 
tors, D, which are attached to the casing contain the 
guide vanes, F. Each distributor, D, is divided into three 
parts to correspond with the three flumes; and in addition 
te the means of regulating the power afforded by the valves 
fitted to the flumes, there are provided a series of sliding 

tes, H, by which the water can be shut off from any num- 

r of guide vanes at pleasure. The rods of the sliding 

tes, H, extend radially inwards to pistons working in 
small cylinders, as shown in Figs. 5 and 6, and by admitting 
compressed air from the air vessel of the pumps to these 
¢ylinders by means of threeway cocks provided for the pur- 

the sliding plates, H, can be shifted at pleasure. 
Pais arrangement enables the wheels to be stopped and 
started with great facility. 

It will be seen from Figs. 3, 4, and 6, that the distributors, 
Dd, deliver the water on to the buckets, G, of which there are 
eight y-eight to each wheel. The section of the rim of the 
Ww of editaiaing these buckets, and its connexion with the 
} oo is best shown by Fig. 4. The casting containing the 

xed guides is 13] in. wide inside, whilst the width of the 
buckets at the inner circumference of the rim is 14.56 im. 
As will be seen by the sections, Figs. 3 and 4, the buckets 
peel increase in width as they extend outwards, and at 

outer circumference they are 3 ft. 114 in. wide. The rim 
of each wheel is carried by eight hollow cast-iron arms of 

tagonal shape externally, these arms being connected t 
the rim and boss respectively, as shown in Fig. 4. The water 

ipcharged from the wheels is led away by the tail-race, O, 
arrangement of which will be readily understood from 


is 


Each turbine gives motion, as we have already stated, toa 
> a of double-acting plunger pumps, these pumps being 

ven direct by cranks at the ends of the turbine shafts, as 
a pair of barrels, 





in Fig. 2. Kach i 
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turbines of somewhat peculiar construction ; the whole of 


Each of 





mer block for the as end of the turbine shaft. 
The mouths of the two barrels of each p face each other, 
and the plunger which is common to two barrels works 
ternately. Each plunger has a rod extending from 
uffing-box at the end of the barrel next 9 

work- 


2 ft. 7) im, im 

Double-acting plunger pumps, arranged in 
we have described, have been found to do their work 
and give great satisfaction. The packing of the 
stuffing-boxes can be kept in better order, and qin 
easily renewed than the packing of a pump pisten, 
leakage due to faults of the paeking 1s much more 
detected. The suction and delivery pipes of the pumps 
174 in. in diameter, and the suction and delivery, valves 
conveniently arranged, as shown in Figs. 1, 2, and 3. 
valves are closed by springs arranged externally, and they are 
said to work so silently that their beat can be scarcely heard 
by placing the ear against the valve boxes. We hope, ona 
future oceasion, to give details of these valves, which have 
been successfully applied by M. Girard in a number of in- 
stances. The action of the valves is, in fact, so perfect that 
the quantity of water delivered is stated to be never less than 
98 per cent. of that due to the capacity of the pumps. The 
four delivery pipes communicate with the single air vessel, R, 
which is 16 ft. 5in. high by 5 ft. in diameter. From this the 
water is led away by the deliv ery main, M, which is 2 ft. 74 in. 
in diameter, and which conducts it to the Canal de l'Oureg. 
The delivery pipes, leading from the pumps to the air wat 
are each fitted with a valve, so that either pump may be 
shut off at pleasure. 

The total height which the water is lifted from the river 
Marne to the Canal de |’Oureg varies from about 39 ft. to 
45 ft., aeeording to the level of the water in the Marne, &., 
and the quantity raised averages not less than gallons 
per minute. The turbines are driven at a speed of 8 revalu- 
tions per minute. The maximum fall of water by which the 
turbines are worked is 2 metres, or 6 ft. 6} in., and when this 
fall is available but the twelve central openings in the dis- 
tributors are uneovered. When, however, the level of the 
water in the tail-race is elevated, owing to floods, the end 
openings of the distributors have to be also uncovered, and, a 
considerable are of the wheel being then immersed in the tail- 
water, there is no loss of useful effect. 

Altogether the waterworks at the Isles-les-Mekdeuses re- 
flect great credit upon their designer, M. Girard, and they 
will, we think, be regarded with considerable interest by 
English engi . The total cost, we may add, of the whole 
of t olen erected in place was 4800/. In conclusion, 
we should state that we are indebted to the Annales Indus- 
trielles for the particulars which we have given of these works. 


WELDING COPPER. 

Mr. Putttr Rvst, Bavarian Inspector of Saltworks, writes 
to Dingler’s Polytechnic Journal as follows: The t ob- 
stacle heretofore experienced in welding copper ag eet 
that the oxide formed is not fusible. Now, if any fusible 
compound of this oxide eould be found, it would render such 
a weld possible. We find in mineralogy two salts of 
phosphoric acid, viz., libethenite and pseado- ite, each 
of which melts readily before the blowpipe. It was there- 
fore natural to suppose that a salt which contained free 
peoahone acid, or which would yield the same at a red 

eat, would make the weld easy by removing the oxide as a 
fusible slag. 

The first trial was made with microgosmie galt (phos- 
phate of soda and ammonia), and succeeded perfectly. As 
this salt was dear, it was found advisable to use a mixture 
of 1 part eee of soda and 2 parts boracie acid, which 
answered the same purpose as the original compound, with 
the exception that the slag formed was not quite as fusible 
as before, 

This welding powder should be strewn on the surface of 
the copper at a red heat; the pieces should then be heated up 
to a full cherry red or yellow heat, and brought immediately 
under the hammer, when they may be as readily welded as 
iron itself. .For instance, it is possible to weld together a 
small rod of copper which has been broken; the ends should 
be bevelled, laid on one another, seized by a paig of tongs, 
and placed together with the latter in the fire and heated; 
the welding powder should then be strewn on the ends, 
which, after a further heating, may be welded sosoundly as 
to bend and stretch as if they had never been broken, 

Mr. Rust states that as long ago as 1854, he welded strips 
of copper plate together and drew them into a rod; he 
also made a chain, the links of which had been made of pretty 
thick wire and welded. 

It is necessary to carefully observe two things in the course 
of the operation: Ist. The greatest care must be taken that 
no charcoal or other solid carbon comes into contact with the 

ints to be welded, as otherwise phosphide of copper would 

» formed, which would cover the surface of the eopper and 
effectually prevent a weld. In this case it is only by careful 
treatment in an oxidising fire and plentiful applieation of the 
welding powder that the copper can again be welded. It is, 
therefore, advisable to heat the copper in flame, as, for in- 
stance, a gas flame. 2nd. As copper is a much softer metal 
than iron, it is much softer at the required heat than the lattér 
at its welding heat, and the parts welded cannot offer any 
great resistance to the blows of the hammer. They miust, 
therefore, be so shaped as to be enabled to resist sugh blows as 
well as may be, and it is also well to use a wooden hammer, 
which does not exercise so great a force on account of its 
hghtness. 

Parern Bewrixc.—Messrs. Crane and Co., of Dalton, 
Massachusetts, have succeeded in making belting from paper, 
and the article is now used in all their own mills and several 
other manufacturing establishments. The belting resembles 
the genuine oak-tanned leather, and serves alike:well in a 
dry or damp atmosphere. : 
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EXPERIENCE IN DESIGN. 

Encingers are frequently called upon to design 
structures, the proper proportions of which cannot 
possibly be determined by any process of mathematical 
investigation, no matter how refined or laborious. 
Under such conditions a careful consideration of 
similar works already executed is absolutely imperative. 
The successes attained and the defects evinced in many 
of the works of our predecessors alford evidence which it 
would be inexcusable to neglect. “ Scitum est periculum 
ex aliis facere, tiki quid ex usu siet” is as sound a piece 
of advice now as it was 2000 years ago, and to no one 
does it more forcibly address itself than to the young 
engineer. The matheniatical training every student 
of engineering now undergoes is somewhat apt to give 
him an excess of confidence in the exactness of his 
own deductions, little less objectionable in its practical 
effect than the timid and slavish adherence to prece- 
dent evinced by the proverbial “ practical” man. He 
is, by the same system of training, led to form a ridi- 
culously low estimate of the extent to which the most 
approved practice of the present day is indebted to 
induetive processes. By far the larger proportion of 
the varied problems the civil engineer is called upon to 
entertain will be most readily and satisfactorily solved by 
deduemg the required result from certain data previously 
arrived at by the process of induction. In one respect 
the science of engineering differs from most of the other 
exact sciences, inasmuch as it is seldom necessary to 
investigate any problem extensively by induction ; the 
practically correct, and not the theoretically exact, 
solution is the requirement of the engineer, and it is, 
therefore, merely necessary for him to trace back 
sufficiently far to allow of that end being attained. 
Thus, an analysis of experiments on the transverse 
strength of beams indicated the existence of an element 
of strength dependant upon the form of cross section, 
and varying with the nature of the material; and in 
the same manner the resistance of long columns has 
been found in practice to be higher than theory 
indicated. In each of these instances it is only ne- 
cessary for the engineer to ascertain enough of the 
laws governing the increased resistance to enable him 
to include that element in his calculations, and it is 
not necessary, although it may be interesting, to ascer- 
tain the first cause of the anomalies exhibited in many 
of the experiments. 

The structures falling within the province of the 
civil engineer are generally so far analogous as to 
render the ordinary plan of procedure by dedaction 
quite justifiable ; but with the mechanical engineer it 








to strains of literally indeterminate amount, iy 
attempt to generalise would be perfectly futile. Thus, 
given the resistance of cylindrical bar of wrought iron 
to a bending, and also to a twisting stress, who could pre- 
sume from such data to deduce the proper proportions 
and sections of the crank shaft of an inside cylinder 
locomotive ? - It would be to eliminate the 
bending stress, and that Kage” be made up of 
the several elements due to the reaction of the drivi 
wheel springs on the roughest portions of the line, o 
lateral blows on the flanges of the wheels, of the steam 
pressure on the piston, and of the ris viva of the gear 
and the crank shaft itself, When we consider the 
JSorm of the member which bas to sustain these con- 
stautly varying stresses, in conjunction with torsional 
and other strains, it is very apparent that the necessary 
section and the most economic distribution of the 
material could ouly be arrived at by a strictly induc- 
tive process. Who, again, could attempt to compute 
the section of tyre desirable for the driving wheels of 
the same engine, and yet the practical identity of the 
proportions adopted by the different makers in this 
aud in other countries, both for the tyre aud the crank 
shaft, clearly prove that these apparently indetermi- 
nate problems have been solved by induction, with as 
much exactness as the tensional strength of a two inch 
square bar may be arrived at by deduction from that 
of an inch square bar. These considerations should 
prove reassuring to the civil engineer when confronted 
with problems of more than average intricacy. 

Complex formule are rarely resorted to by expe- 
rienced practical men, the reason for which will pro- 
bably be found in the fact that too great attention to 
minutia in the calculations is apt to make a man 
imagine that the chief portion of his work is accom- 
plished when he has solved the problems relating to 
strains in the structure, and so induce him to overlook 
some apparently trifling practical detail, the neglect of 
which might, after all, be of sufficient moment to cause 
his work to be classified as a warning rather than as 
an example. No intelligent engineer, when designing 
a complicated structure, hesitates to throw over en- 
tirely his theoretical deductions, should the propor- 
tions thus determined appear unsatisfactory to the eye, 
because experience has taught him that, im nine cases 
out of ten, the discrepancy between the proportions 
deduced and those anticipated is due to the falseness 
of the hypothesis upon which the theoretical conclu- 
sions were based, and not to any error of judgment in 
that very trustworthy guide—the experienced eye. 

We doubt whether that historical /zuz pas, the con- 
tinuous fish-bellied rail, is justly credited to a member 
of our profession. We think the idea must have 
originated with some worthy mathematician, who 
fondly imagined that perfection was approached in 
exact proportion to the number of decimal places in 
his calculated ordinates. A purely practical man 
would, we feel sure, have instinctively rejected the 
pseudo-scientifie form, although he may not have been 
able to point out the error in the hypothesis to which 
the vicious result was due. 

Many other instances might be cited where purely 
theoretical deductions are equally at fault: as a case 
in point we may refer briefly to the bracing of a bow- 
string bridge. Numerous and elaborate formule are 
to be found in French and German text books, pro- 
fessing to define the exact value of the maximum 
strain occurring upon each tie and strut under the 
passage of a moving load, but unfortunately in nearly 
every instance these formule are based upon the 
hypothe sis that the system is ory rigid, or, in 
other words, that the length of each member of the 
bridge will. remain constant under every degree of 
strain. Now we know that some deflection must ne- 
cessarily foilow the application of each successive in- 
erement of load however small, and we know also that 
such deflection could not take place unless the length 
of every member in the bridge differed, plus or minus, 
from its original amount. ‘This of course is due to 
the elasticity of the material, and the complicating 
conditions thus introduced are so embarrassing, varying 
as they do with the relative sectional areas of arched 
rib, tie, and bracing at each portion of the length, that 
it would be an almost endless task to deduce the exact 
mathematical value of the maximum strain ocearring 
upon each member of a howstring bridge under a rolling 
load of known intensify. No intelligent engineer 
wastes bis time in the investigation of such sroblems, 
because he knows pared | the result of his labour 

ould be of no practical value, 
r It would nar been assumed that the whole of the 
metal in the bridge was in a state of molecular equili- 





necessary to i i 

fit into its place, and, probably enough, it would have 
been rivetted up when quite hot ; but this apparently 
trifling, and certainly unadvoidable, ical contin- 
gency would be sufficient in many instances to augment 
the laboriously deduced theoretical strain as much as 
50 per cent. If cotters were introduced, either for 
the purpose of securing uniform or initial strain, the 
value of the result would be entirely dependant upon 
the intelligence of the men entrusted with the cotter- 
ing up; and with the best ents the degree of 
uncertainty would be little less than the previous in- 
stance. It is quite possible to obtain, by mere in- 
spection, the strains on the several members of a bow- 
string bridge within 25 per cent. of the amount which 
would be given by the most elaborate mathematical 
analysis ; consequently, remembering that it is impos- 
sible to make sure in practice of approximating even 
within 50 per cent. to the exactly deduced result, we 
think the adoption of an elaborate method of caleula- 
tion for the minor members of a bowstring bridge, and 
for similar reasons for the strains upon an almost in- 
finite variety of other structures also, only serves to 
prove that the conditions of the problems are imper. 
fectly appreciated by those attempting to solve them. 


THE NEW BREECH-LOADER. 

Arter a session of nearly two years, the Special 
Committee on breech-loading rifles has concluded its 
labours, aud by a long and tedious system of elimiua- 
tion has been enabled to recommend to Government 
the adoption of a composite rifle, of which Mr. 
Martini has designed the breech mechanism, and Mr. 
Alexander Henry has subscribed the barrel, 

In addition to the rifles which had been submitted 
for trial, in accordance with the request of the 
Government circular of 1866, forty-five systems were 
delivered to the Select Committee for examination 
previous to the 26th of October, 1868, so that there 
were no less than sixty-five different rifles to be tested 
and reported upon, twenty having been sect aside 
for examination by the committee out of the hun- 
dred and four varieties originally submitted to them. 
Nine of these had been so carefully tested, that no 
further evidence was required upon them during the 
preliminary stages of investigation; of the remainder, 
a number were dismissed at sight, and the rest put 
through the usual tests, and rejected for inefficiency, 
with the exception of nine rifles which were set asi 
for further trials ; of these four were designed upon the 
bolt system and five upon the block, which the com- 
mittee found to be the only reliable and trustworthy 
arrangement, 

After the usual series of trials, six of the different 
rifles were rejected, and there remained three for selec- 
tion, the Henry, the Martini and the Westley-Richards. 
Of these the Henry and Martini showed superior ex- 
cellence, the mechanism of the Westley - Richard 
suffering from rust after the exposure test, and was be- 
sides somewhat inferior in the extractor arrangement. 

In the trials for endirance, the Martini gave a 
superior result to the Henry, and passed through the 
rapidity tests most satisfactorily, twenty rounds being 
fired from it in 48 seconds, and subsequently, alter the 
arm had lain in water for seven days and nights, aad 
four hundred rounds had been fired from it, a rate of 
20 rounds in 1 minute and 3 seconds was obtained, 
the breech being perfectly clean, and the extractor 
answering eflicientiy. 

Further experiments showed that this mechanism 
attached to the Henry barrel gave the best results, 
the ammunition being a modification of the 
Boxer cartridge by Mr, Henry, which the Committee 
recommend for adoption under the name of the 
“ Boxer-Henry.” 

The various experiments with bullets of different 
advautages which made its adoption advisable. The 
accuracy of the 380 grain bullet was not equal to that 
of the heavier one, even at 300 or 400 yard ranges, 
— at longer distances its superiority became more 
manifest. 


The highest point of the trajectory of the lighter 
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bullet was 7 in. lower at 300 yards, and 1 ft. lower at 
500 yards, than that of the 480 grain bullet, which 
latter possessed a superior penetrating power in the 
proportion of 25 to 17.3. The lighter bullet has 
therefore to recommend it its flatter trajectory and a 


dimiaution of weight equal to 11b. in 70 rounds of | 


ammunition, but the advantages do not compensate 
for the inferior accuracy and penetrating power 

The committee have, therefore, recommended the 
new class of ammunition, in conjanction with a seven- 
grooved rifle barrel, *5 in. in length, .45 in. calibre, and 
weighs 4/b. 6 oz., which cquals in efficiency the nine- 
grooved barrel, and gives asomewhat flatter trajectory, 
while the advantage cf durability and cheapness of 
manufacture lics with the seven-grooved rifle. 


THE PALLISER BOLT. 

THe maximum strength of any structure is equal 
only to the strength of the weakest part, which is 
determined not alone by its minimum sectional area, 
but also by the injudicious addition of material by 
which its pe wers of resistance may he seriously im- 
paired. In ordinary bolts, where the thread is cut 
into the shank, the screwed portion presents a sud- 
denly reduced area where the work due to any sudden 
or rather impulsive strain 1s concentrated, and where 
the fibre of the metal is cut Assuming the difference 
of str h of the serewed part and the remainder of 
the shank to be so great as to cause the shank to re 
main absolutely mngid under an impulsive strain, and 
assuming the nut to be screwed up home, the strength 
of the serewed portion must be infinitely great as 


compared with any suddenly or rather impulsively | 
: ; J] 


app ed strain to ¢ nable it to resist such strain. 
On the other hand, if the work to be 


sorbing an impulsive strain be le 


ol the strengt of tne bol into t 


which tt can stret« h, the boit wili not b eax, #ithot 
may remain permanently elongated ; but if the work 
tot : ubsorbed be less th un the product of the strengtl 
of the bolt into the distance through which it can 
stretch within the limits of elasticity, the bolt will re- 
. a repetition of such a strain an infinite number of 
times, and never be in the slightest degree affected 


be it. 


Ine above is a statement of the general principle | 


which Major Palliser has applied by reducing the un- 
screwed portion of the shank of the bolt until it 
becomes of an uniform strength equal to that of the 
screwed part, by which means the extension due to 
uny strain is distributed over the entire length of the 
bolt, and our long experience with these bolts as armour 
fastenings—and no surer test could be applied—has 
shown that they have done all that their inventor 
claimed for the m. Elastic washers have been used, 
and these have, no doult, modified the conditions of 
sudden unpact ; but they have only saved the bolts 
from fracture when combined with a very shallow 
screw thread; the latter, however, is only an approxi- 
mation to Mayor Palliser’s prineipl 
oceasion when these bolis were tried in 
son the 22nd December, 1863, when a 4 in 
us attached to 3 ft. of granite by 14 in. bolts. 
is target was fired at with a 68 poun ier without 
the bolts sustaining any imjury A year later, bolts of 
the same diameter were partially employed to fasten 
atarget of the Warrior section. Steel shot and Major 
Palliser’s chilled cast-iron shot were fired at this target, 
the bolts of which suffered severely In fifteen rounds 
18 armour plate bolts and 18 rivets were broken. 
Only three of the Palliser fastenings, however, were 
iptured, although half the number of rounds were con- 
centrated on a portion of the target secured by his bolts. 
It is noticeable that in this experiment many of the 
linary bolts which were broken, secured plates that 
were not fired at, and consequently were ruptured 
from the concussion, the screwed parts breaking off 
and dropping with the nuts. Contimuous experiments 
with the Palliser bolts used in the Warrior targets 
and in Captain Inglis’s shield confirm these results, 
which have been substantiated since by the good 
service they have shown in the heavier targets that 
have been opposed to the fire of larger guns. With 
but few exceptions Major Palliser’s fastenings have 
been for a long while exclusively adopted for securing 
the experimental structures at Shoeburyness. 

These bolts are now being extensively introduced 
for rail fastenings, which are exposed, in their degree, 
to strains somewhat analogous to those sustained by 
armour plate bolts. The constant passage of heavy 
loads brings a suceession of sudden shocks upon the 


ore 


In ordinary bolts the stretch is virtually confined to 
the screwed portion immediately in rear of the nut. 
Now this stretch, although short, is still considerable 
in proportion to the length of the stretching — 
of the shank, namely, the screwed portion, and hence 
the elastic limits of the iron at that part become ex- 
| ceeded, and a permanent elongation takes place. The 
nuts on the bolts become loosened in consequence, 
and are a perpetual source of trouble in the per- 
manent way maintenance. It is evident that no 
system of locking nuts will meet this evil. It is, how- 
ever, claimed for the Palliser bolt that, since the 
length of the stretching part of the bolt is consider- 
able, and since the distance through which the bolt 
stretches under the sudden strain is but slight in pro- 
portion to the length of the stretching parts, that the 
limits of elasticity of the iron are never approached, 
and consequently, if these bolts be screwed up tight, 
they will always remain so. If the ordinary bolts be 
| serewed up with a long lever, care is requited not to 
twist the nuts clean off, and they are always liable to 
| be unduly strained by a violent screwing up process. 
With the Palliser bolts, however, the eflect of any ex- 
cessive screwing is only to elongate the shanks, which 
| will stretch to 25 per cent. of their original length 
| before breaking, proving that no danger whatever 
need be apprehended in screwing them up into a state 
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-P Treatise on Lathes and Turning, Simple Mechanical, 
and Ornamental. By W.Wexny Noxrucorr. London 
| Longmans, Green, and ¢ 


.|Ovr the numerous machine tools which are to be 


} found in a well appointed modern engineer’s factory, 
there is none which can compare with the lathe for 
general usefulness, and there is none the applications 
of which have been so attentively studied, not only by 

} prole ssional men, but by amateurs also The varieties 

| of work which a Jathe fitted with suitable appliances 

}can be made to perform are practically endless. It 

| mav be en ployed for turning proper, for boring, for 

copying irre gular forms, for engraving, for surfacing, 
for drilling, for screw cutting, and for numberless 
other purposes ; and a thorough knowledge of its use 

is of vast service to any one who desires to become a 

practical mechanical engineer. In the treatise before 

| us, which has led to these remarks, Mr. Northeott, 
| has embodied much well arranged information respect- 
jing “lathes and turning;” and his work not only 
forms an excellent hand-book for those entering on the 
study of the mechanical branch of our prolession, 

} but will also be read with interest by those who have 

| long past the days of their pupilage. 

Mr. Northcott divides his book into four parts, the 

| first being devoted to some general information, and 

the three others to hand lathes and their uses, self-act- 
ing and screw-cutting lathes, and ornamental lathes, 
respectively. In the first part, which is illustrated 
by several engravings representing the principal 
varieties of lathes in general use, Mr. Northcott first 
describes these machines generally, and the mode of 
| driving them, and then states concisely the points 
which a good lathe should possess; his remarks on 
this subject being followed by a short glossary of the 
technical terms in general use by turners. The 
second part treats, as we have said, of the use of the 
| hand lathe, and it comprises five divisions which re- 
spectively relate to plain turning with hand tools, hand 
turning in metals, screw chasing, drilling, and boring, 
and miscellaneous operations. Under the first and 
second of these heads Mr. Northcott describes a 
variety of chucks and drivers, together with the 
various forms of tools employed for different purposes, 
and the modes of grinding and using them; examples 
being given of the methods of executing several 
classes of work, both in wood and metal. Regarding 
screw chasing, and drilling, and boring also, our 
author gives much thoroughly practical information 
in a clear and concise form, while his remarks on the 
miscellaneous operations, which may be performed in 

a hand lathe, are, although brief, equally good. 

The third part commences with a complete and well 
illustrated description of a “ multi-purpose” lathe, con- 
structed from Mr. Northeott’s own designs. ‘This 
lathe is contrived so as to be capable of executing a 
variety of operations which are ordinarily performed 
by two or more separate lathes, or which are not done 
in a lathe at all; and it is altogether a tool which is 
calculated to be of considerable service to an amateur, 











unt, which, being transferred to the bolts, causes 


them to stretch beneath the momentary vielding of | 


the fish plates, which are forced apart at every blow. 


or in a small workshop. The description of this lathe 
is followed by remarks on self-acting traverse and sur- 
face turning, on self-acting screw cutting, on self. 


acting drilling and boring, on turning irregular shapes, 
on wheel cutting, ou males or circular cutter mak- 
ing, on fluting or grooving, facing and slot-drilling, 
on planing and slotting, and on attention to lathe, re- 
pairing tools, &c., each of these divisions of the sub- 
ject being clearly and practically treated. 

The fourth part, although very far from being ex- 
haustive, comprises, we think, all that need be said 
concerning ornamental turning in such a treatise as 
Mr. Northeott’s professes to be. Ornamental turning 
isa branch of the art on which alone volumes might be 
written, and knowing as we do the vast scope of the 
subject we must congratulate Mr. Northeott on the 
manner in which he has treated it. After describing 
the form of lathe generally employed for ornamental 
work, he treats of the plain uses of this machine, and 
then goes on to s of ornamental engraving, of 
the eecentric chuck, and the appliances used in con- 
nexion with it, of the elliptical chuck, and its ac- 
cessories, the rose cutting engine, the geometric 
chuck, and various combinations of ornamental appa- 
ratus, the remarks on these matters being interspersed 
with numerous illustrations showing snags of 
executed work. 

Altogether, we consider Mr. Northeott’s book to be 
avery useful addition to the mechanical engineer’s 
library, and especially to the library of a young 
engineer who is commencing the study of his pro- 
fession. It is a thoroughly practical work, and is 
clearly and concisely written, whilst it is also due to 
the publisher to say that it is got up in good style 
and is well and profusely illustrated. 


HAMMERSMITH BRIDGE. 

ALL who have attended the Oxford and Cambridge boat 
race—and their name is legion—well know the crowded 
state of Hammersmith Bridge on the occasion of the “ water 
Derby.” Not only is the platform of the bridge thronged 
with foot passengers and vehicles, but even the chains up 
to their highest points are covered with human beings. Under 
these circumstances, an apprehension has arisen in some quar- 
ters that the bridge is on such occasions loaded beyond safe 
limits, and that there is danger that one of our principal 
metropolitan holidays may be marked by the occurence of 
one of the most fearful catastrophes that it has been the 
misfortune of this country to experience. Such appre 
hensions have been often expressed privately, but it is only 
a few days since they were brought prominently before the 
public by the appearance in the 7imes of a letter on the 
subject addressed to that paper by Mr. Lambton Young, 








| 


| 





the Secretary to the Royal Humane Society. A day 
or two later—on the evening of yesterday week—Lord 
Bury brought the matter forward in the House of Commons, 
and the result has been that Colonel Yolland has been ap- 
pointed by the Board of Trade to inspect the bridge 


j} and report upon its fitness for the duties it has to perform. 


On the other hand, the company to whom the bridge be- 
longs have called in the assistance of Mr. R. M. Ordish, to 
inspect and report upon the structure ; and several of the 
suspension rods, chosen at random, and one or more of the 
short links of the main chains have been already taken 
down and tested to ascertain if the iron has deteriorated in 
any way. Both Colonel Yelland’s and Mr. Ordish’s reports 
are, we understand, to be made public as soon as possible, 
and even if they are not published before Wednesday next 
(the day of the ensuing race), precautions will—in the 
event of their being unfavourable—be taken to prevent the 
overcrowding of the bridge. 

All is thus being done that is possible in the time avail- 
able, and we think at all events that sufficient is being accom- 
plished to avert any catastrophe, even if one was impending. 
We expect, next week, to be able to lay before our readers 
the result of the examinations of the bridge, which are now 
being made; but in the meantime we may venture to state 
what we anticipate those results will be. The Hammer 
smith Bridge might fail either from its not having been 
originally constructed so as to safely bear a full load, or 
from the reduction of the strength of its parts by corrosion 
or other cause since its erection ; and these two sources of 
failure we may consider separately, The bridge was 
erected in 1827 from the designs of Mr. W. Tierney Clark, 
an engineer well known for numerous works carried 
out by him both in this country and abroad. According to a 
report made by Professor Lewis D. B. Gordon, a few years 
ago, the total length of the bridge between abutments is 
710.7 ft., of which length 422 ft. 6 in. consists of the main 
span. The total width of the bridge available for traffic is 
30 ft., this width being made up of a 20 ft. carriage road and 
two footways each 5 ft. wide. The chains have a total 
section of 180 square inches at the towers, and the ratio of 
span to versed sine is 14.31 to 1. The weight of the road- 
way of the bridge is further given by Professor Gordon as 
63 Ib. per square foot, and be states that with a load amount- 
ing to 80 1b. per square foot, the strain on the chains would 
be 9.36 tous per square inch. In this calculation he is 
corroborated by Mr. Thomas Page, who also made a report 
on the structure. It is statec, and we believe on good 
authority, that the chains of Hammersmith Bridge were 
originally proved to 9 tons per square inch, and the 
strain to which they would be subjected under the circum- 
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stances above supposed would therefore be in 
their proof strain. But we cannot think that under any 
circamstances a load amounting to 80 Ib. 
is likely to be brought upon the 
the great day of the Oxford and 
race we do not believe that the average load amounts 
to more than 501Ib. or 60 Ib. The 
footways are no doubt crammed, but the roadways general] 
contain two ranks of vehicles, and, taking the lost space 
between them into consideration, we do not believe that the 
average load exceeds, if indeed it equals, the amount we 
have mentioned. With a load of 56 lb. per square foot the 
strain on the chains would be about 7} tons per square 
inch, and although this is in excess of the strain generally 
as a safe one in bridge structures, yet it is one from which, 
if the iron of the chains is of good quality, no danger need 
be apprehended. 

As to what the quality of the iron in the chains really is 
at the present time, we shall, of course, have to await the 
publication of the results of the tests which have been made 
by Mr. Kirkaldy ; but we do not ourselves anticipate that 
it will be found to have suffered deterioration. As re. 
gards freedom from corrosion also, we believe that a 
favourable report will be made, as care has been taken 
by the proprietors to keep the bridge well painted. It is 
quite possible that the suspension rods may have become 
more or less corroded at their lower ends; but as their 
diameter is there increased, we do not anticipate that they 
will have been thus rendered untrustworthy. As to the 
probable state of the other details of the bridge we cannot 
speak, and we can therefore but await the publication of 
the two reports already referred to. 
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THE LATE MR. JAMES SIMPSON. 

Tue death of Mr. James Simpson, on the 4th instant, 
after a professional life of nearly half a century, has made 
another vacancy in the fast thinning ranks of veteran en- 
gineers. He was the fourth son of Mr. Thomas Simpson, 
the well-known engineer of the Old Chelsea waterworks, 
where he was born on the 26th of July, 1799. Educated 
by his father, who died in 1823, he arrived at eminence, 
when the profession still boasted of Telford, Rennie, Mylne, 
Maudslay, Walker, and others, with all of whom he was 
intimate, and in conjunction with whom he did so much to 
strengthen the Institution of Civil Engineers in the earlier 
days of its existence. Standing almost alone then as a 
waterworks engineer, Mr. Simpson devoted the whole of his 
energies to the improvement of the Metropolitan water 
supply. 

So early as 1785 the elder Simpson had assisted in the 
establishment of small waterworks for the supply of por- 
tions of Southwark and Vauxhall, and had erected pump- 
ing engines on the south side of the Thames near the site 
of the present Charing-cross bridge. To the management 
of these works his son succeeded at his death in 1823, and 
the present successful condition of the Lambeth Water- 
works is mainly due to his talent and exertion. 

Mr. Simpson became a member of the Institution in 
182.5, Telford's presidential year, and in the same year in- 
stituted a series of experiments on the filtration of water, 
in accordance with the instructions of the directors of the 
Chelsea Waterworks, the company having determined that 
the water supplied by them should be subjected to filtration. 
These experiments were continued on a large scale in 1827, 
when Mr. Simpson made thorough inspection of all the 
existing waterworks where filter beds were in use. 

From the experience derived in these researches, Mr. 
Simpson constructed the filter bed at Chelsea, which had an 
area of about one acre, and which commenced to work 
successfully in January, 1829. 

He afterwards adopted the reservoir of the now long- 
forgotten waterworks at St. James's-park for containing 
filtered water, by thoroughly cleansing it and paving the 
bottom with cement set bricks. 

In 1842, Mr. Simpson designed and afterwards con- 
structed the Southend pier. 

In the year 1849, the increasing demand upon the Lam- 
beth Waterworks, and the rapid deterioration of the Thames 
water in London, led Mr. Simpson to advise his company to 
remove their works to their present position at Seething 
Wells, between Thames Ditton and Kingston. The exten- 
sive filter beds and pumping station constructed there in 
1850, were the first designed for taking the Thames water 
for Metropolitan supply above the reach of the tide. The 
successful removal of these works, followed by a public 
agitation on the question of Metropolitan water supply,{re- 
sulted in the passing of an Act in 185% obliging all the 
companies to move their works above Teddington. 

During the whole of his life his attention was almost 
exclusively devoted to the different branches of hydraulic 
engineering, and independently of his appointment as 
engineer of the Chelsea and Lambeth Waterworks, he was 
extensively employed for a period of forty years in carrying 
out many works of a similar character, at home and abroad, 
until his long professional career was closed in the 70th 
year of his age. 

Amongst the principal works designed by Mr. Simpson, 
and executed under his direction, were the New Chelsea 
Waterworks, the waterworks at Lambeth, Aberdeen, 
Bristol, Carlisle, Cardiff, Cambridge, Exeter, Folkestone, 
and Gravesend and Milton, the waterworks and drainage of 
Great Malvern, the Hartlepool West Harbour and Docks, 
the waterworks at Liverpool, Manchester, and Salford, at 











THE “RADCLIFFE” PROCESS. 
To rae Evrror or Exarneerina. 
S1r,—In your impression of the 19th ult., 
—. J.D.” says —o above that “it is simply what bi 

r to prove a greatly improved process of manufacture,” 
and, we ae ” Mr. Radeliffe deserves every credit” in 

am able to inform “J. D.” that exactly the same 

was tried and carried out at the Pont Ironworks in 1864 
and 1865. This fact, I think, will entitle others to share the 
credit with Mr. Radcliffe, and enable manufacturers, if they 
wish, to use the process with perfect immunity from any 
claims of patent right which Mr. Radcliffe may think he has 
upon it. At the same time, I do not wish to deny to Mr. 
Radcliffe credit for having worked out the process for him- 
a although the same thing had been previously done by 
others. 

_As for simply doubling puddled balls, Mr. Josiah 
Richards, who m ed the Pontypool Works at the above- 
named made = quantities of Pont cold-blast 

uddled bars for the Millwall Ironworks b bling 4 or 5 

lis under the hammer for each bar. Further, all the 
for a ship built at Newport by Mr. Spittle were made from 
puddled bars made by dosdling 5 balls. Karly in 1866 
several tons of slabs, weighing over 6 ewt. each, were made 
at Pontypool by doubling puddled balls under the hammer, 
and some of these are yet in stock at the works. 


i 


The succeeding steps in Mr. Radeliffe’s were per- 
formed in precisely the same way at the Pontypool Works at 
the pe named, when plates from one-eighth inch in 


thickness and upwards were rolled from sl made by 
doubling puddled bails, and simply wash-heating them be- 
tween leaving the hammer and placing in the plate rolls. 
Yours obediently, 
Twos, Moraays. 
Foundry and Wagon Works, Pontypool, 
March 10, 1869, 


Tue Fraser Guns.—Several of the Fraser or Woolwich 
9 in. guns have been undergoing a further endurance test 
daily during the past week, having already completed —s 
500 rounds. They now have to stand the test of 500 roun¢ 
more, making a total of 1000 rounds with battering charges. 


A Warm Berta.—We learn from the West Florida 
Commercial, published in Pensacola, that the two Peruvian 
ironclads now lying off Warrington Navy Yard performed 
in their voyage from the Missisippi to that point in a manner 
quite satistactory to their officers. greatest trouble ex- 
perienced was from a want of air, and the intense heat which was 
a necessary consequence. The thermometer while the vessels 
were in the motion indicated, as a minimum, 120 of 
heat, which is to say the least, not a very agreeable tempera- 
ture ; indeed, it is stated that a number of robust firemen had 
to succumb before the vessels arrived at Pensacola. If ina 
stretch of a little over 100 miles a number of firemen were 
“ burnt out,” it is difficult to see how the officers of the fleet 
ean hope to take the ironclads to their destination in Peru. 

Tetecrara Exrenxston.—Some time ago it was announced 
in our columns that a telegraphic cable was about to be sent 
out to Tasmania. Intelligence has been recently received 
that the steamer Investigator, with the cable on board, 
safely reached the Cape Verd Islands on the 24th of Feb- 
ruary. On the 10th of January interruption occurred in the 
Cortu and Otranto eable. ‘Ihe Telegraph Construction and 
Maintenance Company's ship Chiltern was forthwith de- 
spatched to repair the line, and on the 25th ult. communiea- 
tion was restored. The recent accident to the Caleutta has 
induced the promoters of the new Persian Gulf cable to 
postpone the —- — until after the cessation of 
the monsoon. The Tweed will leave probably about the end 
of May, and will be followed by the Calcutta, which 
is being repaired at Plymouth. The Caroline is bein 
fitted out to recover that part of the cable which was p: 
out from the Calcutta. The line between Malta and Sicily, 
which is one of the most important links of communication 
between these countries and the East, is, it is understood, 
about to be duplicated. The cost of the proposed addition 
—11,000/.—is inconsiderable if we regard the im of 
the extension. It is intended to lay a cable from Scotland to 
Norway, and thence on to Russia, so that the line of tele- 
graphic communication will be doubled to Scandinavia and 
the East. It is a Dr. Siemens +s em 

resent in Circassia, making arrangements for ing 
a overland line of telegraphs to India, the route being 
through Asia Minor, Armenia, Persia, and Beloochistan. 
During the past year the Magnetic Company has added 311 
miles of wire and three stations to its » the total 
length of line now under its control being 9,276 miles, 
the number of stations 613. “Tbe manufacture of the French 
Atlantic cable favourably, 1700 
eable and 450 miles of the shallow-water cable being already 
completed. The coiling on board the Great Eastern is also 
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37, Great George-street, Westminster, March 10, 1869. 





South-Eastern Railway, 
Engi "s Office, March lou, 1869. 

My dear Sir,—In reply to your inquiries i 
origin of the fich joint used on railways, I 
Mr. W. B. Adams properly describes the title 
as about the period referred to, viz., 1849-50. I was then, 
and previously, superintendent of the way and works of the 
then Eastern Counties Railway. When the fish plate or 
wedges (see tracing) were first brought to my notice, I a 
tically saw that a better form of suspen joint could be 
made by substituting bolts for the wedges, and at that time 
I had a foreman joiner of the name of Franklin (who now 
resides at Bishop's Stortford), to whom I gave instructions 
to make templates for cast-iron fish plates; these were put 
down on the line between London and Stratford: they, 
however, did not answer, inasrnuch as from the unfitness of 
east iron they broke. 

a were, however, ordered by the Eastern Counties, and 
= for by that company; the quantity was very small. 

company still have up to the present time the privilege 
of using without any royalty whatever. 

Immediately chervasle, other were mado for 
joint plates in wrought iron, and a large quantity were 
ordered, and subsequent to my leaving that company’s 
service, the majority of the company’s lines were laid with 
them. 

The old rails were punched for bolt-holes by a machine 

from Parr, Curtis, and Co., of Manchester, which 
was driven by a small locomotive hee. x « (the wheels of 
which were then off) that had been for road inspecting 


r About the time first mentioned, the firm of Adams and 
Co., of the Bow Works, got into some little difficulties, and 
as it ap to me that the fish-joint patent was likely to 
become of value, Mr. James Samue y= and did pay, Mr. 
W. Bridges Adams, or his brother, Mr. Charles Adams, the 
sum of 2000/. for his entire interest in his patent. This sum 
was paid, and the patent became the joint property of Mr. 
Robert Richardson, Mr. Samuel, and myself. For, havin 
had a very considerable share in perfecting the invention, 
applied to the two gentlemen before mentioned for my due 
in the profits arising, or likely to arise, from the im- 
proved suspended joint, and, as a proof of the reasonableness 
I may mention that Messrs. Richardson and 
Samuel assigned over to me one-sixth share in ed omg 
relating thereto, which I herewith submit to you for in- 


n. 

You have my full permission to make whatever use you 
please of this communication. 

I forward you tracing of Adams and Richardson's patent 
wedge joint, and the after improvement carried out by 
myself. 

. I am, dear Sir, truly yours, 

igned Perex Asucrort. 
R. Price Williams, Esq., 
87, Great George-street, Westminster. 
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continued, and 90) miles of line have already 
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NOTES PROM THE NORTH. 
Grascow, Wednesday. 

Glasgow Pig-Iron Market—The pig-iron market has 
been dull and inactive during the greater part of the past | 
week, and prices have still further declined. A week ago, | 
fy Sd. to 68e Loyd cash, and 63s. 10}d. to 54s. lid. one 
month, were obtained. To-day prices have oscillated be- 
tween 53s. 4d. and 53s. 6d. one month: market very quiet, 
Gartsherrie No. 1 and Coltmess No. 1 are qu sted respec- 
tively at 608. GL and 60s. 

The North British and North-Eastern Railways — 
There is some prospeet that these two railway systems will 
be fused tenstha before long as the East Coast Railway, 
and it is even confidently expected that a bill will be adver- 
tised next November for this purpos Arrangements are 
nearly completed for enabling the North-Eastern Railway 
Company to exercise their running” powers over the Edin- 
burgh and Berwiek Section of the North British system, 
and the new arrangement will eome into operation on the 
ist of May next. Increased aecoramedation will be required 


rh, for the increased 


. 


at the Waverley Bridge Station, Edis 


traffie which is expected A large carriage and engine shed 
will probably require t he erected. A hope is expressed 


ss may ultimately 


that the negotiations which are in pro 
hy of the city 


ry 
reeult in the ereetion of a new station wor 
Kdinburgh 

Greenock and Ayrshire Railway Company The half 
yearly meeting of the shareholders of this company was held in 
irectors repr rted that they 





Greenock, on Thursday last. The « 
hoped to be in a position to open the line for mineral traffic 
in the course of two or three months, and f r passenger traflic 
for Greenock and Gourock (in connexion with omnibuses) 
shortly thereafter The bridge of Weir contract to Port- 


1 and is ready for traffic ; and 





Glasgow is now entirely finishe 
it is expected that the Bridge of Weir Junction will be com- 


pleted by the Ist of May. and the contract from Port-Glas- 
gow to Greenock ahout the same time 

i Novelty in the Manufacture of Turret ( ka.— Mesers 

ist completed 


James Ritchie and Sons, Edinburgh, have 








the manufacts of a large turret clock for the Bombay 
Harbour Board, which is quite unique in its construct 

ek in ates the hours, minutes, and centre-seconds 

a dial &} ft. in diameter It is snid that this is the 

re clock in the world having a centre-second hand 


The mechanical difficulties which beset such a construction 

clock have hitherto been regarded as too serious to be faced. 

One very obvious difficulty to be encountered in such a con- 
" 


struction of clock i regulating and stoadying the motion of | 


the long centre-second hand, measuring 64 ft. Sucha hand 
if set in motion, would never have come to rest at all. The 
momentum which it would have acy sired at the point in 
passing through a space of 5 in.—the distance between one 
sooond mark and anothor—would have caused the hand t 

away backwards and forwards during the whole second, so 
that the hand could only have indicated the seconds in a 
very imperfect manner. Besides, the strain upon the 


machinery from such a swaying motion would have been so 
t 


great that it must have proved fatal to such an arrangement. | 


This difficulty has been overcor by a series of sixty 
‘ ) 


of them at each beat; the pot of the hand being 80 con- 


tvived that when it rests upon a lever it is detained there, 
and can get neither backwards nor forwards until the 


clockwork removes the lever out of the way. The power | 


required to propel such a second hand must necessarily be 











much greater than could be conveniently obtained from the 
usual construction of turret clocks. In the present case a 
rate weight and train of wheelwork are employed to} 
dnve the second hand, and the usual weight and wheel 
work move the hour and minute hands, and discharge the 
econd hand at the proper time. The dial is a frame or | 


skeleton” east in gun-metal, and weighs nearly half a ton. 
The spaces in the dial are filled with strong obscure plate 
glass for the purpose of illumination. The clock altogether 
weighs considerably over aton. It is to be controlled by one 
of Jones's patent electric pendulums from the mean time 
clock in the Royal Observatory at Colaba, and is intended to 
be used for regulating and rating chronometers of vessels 





lying in the harbour of Bombay. 
Large Educational Benefactions.-—Miss Baxter, of Bal- 
gavies, giving effect to the wishes of her late sister, has 


tounded two scholarships in the University of Edinburgh, to 
be enjoyed by pupils educated at the High School of Dundee 
who shall have distinguished themselves im the study of 


geometry, mechanical drawing, and other branches, and who 


lesirous to prosecute their studies at the University. 





aba 

The patronage is vested in the directors of the Dundee High 
™“ i, who will have the sole right to appoint to the scholar 
his 1 am not positively informed, but I suspect that Miss 
Baxter is a kinewoman of Sir David Baxter, Bart., whose 
munificence has been shown im the same University by his 
endowment of the new chair of Engineering, now occupied | 


by Professor Fleeming Jenkin. 
; 


Exports of Gunpowder.—The export of npowder from 


*} and it was adjourned till to morrow evening, a — meect- 


levers, #0 arranged that the second hand rests in one | 











’ 
ENGINEERING. [Marcn 12, 1869. 
schorage {, that the eable would there be perfectly | simply meceeenry in order to render this power illimitable, or - 
safe. “e wes eagentea that Peterhead would have been | at least very considerable, to make the spring of sufficient 
selocted, instead of Fraserturgh, and the authorities of that | dimensions, at the same time carefully selecting the materia! 


town had already made efforts to secure the cusiodianship of | of which it is composed, so as to prevent fracture and increase 


the terminus of the cable. its agg ; 

New Shapbuilden. Contracts.—Shipbuilding on the Clyde (No. 1718, 1s.) Joseph Ellicott Holmes, of Ruabon, 
is becoming busier % dase daily. One of the leading Greenock | patents the efficient and simple arrangement of 
builders is in such a position that he is compelled to refuse 





stone-dressing 
machine, whieh we illustrated and described on page 459 of 
further orders in the meantime ; and he is, indeed, ae gre to | our last volume. , 
engage other builders to prepare the framing of several new (No. 1722, ls, 6d.) James Ferrabee, of Brimscombe Port 
iron shipe that are wanted as soon as possible. Messrs. | Mills, near Stroud, patents arrangements for feeding carding 
Laurence, Hill, and Company are building a barque of 600 | engines, which we could not deseribe briefly. 
tons, and they have just contracted to build a new ship of| (No. 1723, 1s.) Herbert James Bakewell, of Devonport, 
1200 tons for Mr. Alexander Russell, Greenock, for the East | patents arrangements of steering geur, the principal feature 
India trade. Messrs, Scott and Company have received | of which conmsts in the employment of differential pulleys in 
orders to build a screw steamer for Messrs. Morries, Munro, | connexion with an ordinary hand wheel and a chain wheel 
and Co., in room of the Hispania, which was recently lost in | on the rudder post. : 
the collision with the barque Constance in the Bay of Biscay. (No. 1724, 10d.) John Adams, of Cork, patents a simple 
Royal Scottish Society of Arts.—At the ordinary meeting | arrangement of cask-cleaning machine, of which we publish 
of this somety held in Edinburgh, on Monday evening, Mr. | an engraving on another page, 
Edward Sang, F.R.S.E., read a paper, entitled “ Keflections (No. 1726, 84.) James Albert Joyner and John Henry 
on the Water Distribution in the City of Edinburgh.” After | Jenkins, of Liverpool, patent forms of screw propellers in 
a few general observations on the supply of water, Mr. Sang which the tips of the blades are connected by a flat hoop or 
proceeded to say that the ‘real source of the conflicting in- band. This form of propeller is not new, propellers of similar 
tereste in this matter lay in the scheme of assessment by | construction having been applied to several vessels many 
rental. The confusion could only be remedied by making all | years ago, by Mr. Jaffrey, of Hartlepool. 
pay according to the same plan. If manufacturers must pay (No. 1732, 1s.) William Edward Newton, of 66, Chancery- 
according to quantity, they should endeavour to make house- | lane, patents, as the agent of John Marcus Boorman, U.5., 
holders pay in the same manner. All the Acts of Parliament | a rotary engine of fearful and wonderful appearance, which 
made rental the basis of assessment, and so they must try | we shall not attempt to deseribe here. 
and regulate the supply by the same standard. The house- (No. 1734, 10d.) Ivon Bruce Miller, of Hackney-road, 
holder paid so much water duty; let them deliver to him | patents, as the agent of William Hartley Miller, of Phila- 
water in accordance therewith. This appeared to him to be | delphia, U.S., making packing for stuffing boxes, Xc., of a 
the only way of escape out of the present diffieulties, which | series of superposed tubes of fibrous or metallic fabric, either 
might be temporarily smoothed over by bginging in water | alternated with layers of, or inypregnated with, a suitable 
from a new source, but which would again make their | lubricating substance. ; 
appearance when the eity grew a little, because they were (No. 1740, 1s. 8d.) Alexander Melville Clark, of 53, 
inherent in the present system. He would propose to attach Chancery-lane, patents, as the agent of Ambroise Dubois and 
to the delivery pipe in each house an apparatus by which a | Jean Joseph Pouilly, of 13, Boulevart St. Martin, Paris, an 
certain fixed rate of discharge could be seeured, so that if the | arrangement of millstone dressing machine, the special 
pipes were constantly kept running, a certain number of | features of which it would require the aid of drawings to 
gallons would be delivered per day—this amount being describe. é 
regulated so as amply to supply the legitimate demands of (No. 1741, ls. 24.) Francis Worth, of Frankfort-on-the- 
the family, and being stored in a cistern sufficiently large to | Maine, patents, as the agent of Joseph Theodor Lossen, of 
satisfy the variable wants of a family. A discussion followed, | Wurzburg, a form of governor for steam engines, the action 
of which is based on the principle that when an axis carry- 
seem that | ing a pinion is rotated by a toothed wheel gearing into that 
there is really no need for prolonging the discussion of the | pinion, the power which causes rotation not only turns the 
Edinburgh water-supply question, as the bill promoted by | axis, but tends to move the latter bodily in the direction of 
the Town Couneil for earrying out the St. Mary’s Loch | the rotation. In the governor to which this patent refers the 
scheme was “ knocked on the h: yesterday by the Select | pinion axis is supported by balanced levers, and is provided 
| Committee of the House of Lords on standing orders. Lord | with vanes or flyers; and the resistance offered by these 
Redesdale, the chairman, intimated that their lordships had | fivers to an alteration of speed when the speed of the engines 
t not to be allowed to proceed. | varies causes the balanced levers to be elevated or depressed, 
as the case may be. 
(No. 1742, 8d.) Joseph Dixon, of Hillsbro’ Hall, Shef- 
field, patents, as a communication from Aimé Durieux, of 
Louvain, a form of coupling link for railway vehicles, &. 
This is the result of a sudden rise in the price of tin trom | This link is formed as follows :—Two, three, or more pieces of 
120/ to 1602 iron or steel wire, according to the size of coupling link re- 
| Miners’ Wages —We understand that at a meeting of | quired, are each welded into a ring. These rings are then 
heated to a red heat, are drawn out, and, when thus elon- 


ing being convened for the purpose. It wouk 











resolved that the bill ough 
| The measure is at an end, therefore, for the present session 
Dey ression in the Tin plate Trade at Coatbridge.—For 
some days this branch of trade has been in a considerably 
| more depressed state than it has been for a long time past. 


| coalmasters, held last week, it was resolved not to disturb 
the present seale of wages. The trade continues in a most | gated, are twisted together by means of two pins, which at 
depressed condition. There is little appearance of improve- | the same time serve to form the terminal eyes of the link to 
men in the mining trade about Wishaw, few of the collieries | the required size. 

working full time, and union among the men making little (No. 1746, 8d.) James Morris, of Liverpool, patents 
progress. Numbers of the miners are leaving for America | finishing printed sheets of paper by passing them between 
| weekly, to better their circumstances. rolls, the surfaces of which move in contact with whiting or 
Scotch Workmen for, Russia. Twenty-four causeway other powdery substance, and are cleaned by stationary or 
| workmen have lately left Aberdeen for Odessa, where they | movable pads. Machinery for treating paper in this way is 
| are to be employed by a Russian firm in dressing stones for included in the patent. 

paving the streets of that town. (No. 1748, 10d.) Henry Kearsley and George Kearsley, 

The Dundee Whaling Fleet Fitted up with Steam Winches. | of Ripon, patent various details in the construction of reap- 
| —The whole of the whaling fleet leave Dundee this season | ing machines, which we could not describe briefly. 

(No. 1763, 8d.) Jeremiah Robert Hambling, of Norwich- 
road, East Dereham, patents combining with thrashing 
machines, feeding apparatus consisting of a table or surface, 
and travelling teeth so arranged that the crop, being laid on 
- the table, is drawn forward by the teeth and delivered to the 

-ROCRN'T Darr . thrashing drum. 
. ae REC ENT PATENTS, ‘ (No. 1767, 1s.) Hiram Haines, of 8, Southampton-build- 
HE following specifications of completed patents are all | ings patents, as the agent of William Anthony Shaw, of 
dated weeaen, She year 1868; and that year should be given | Now York, various details connected with the manufacture 
in ordering them, at the annexed prices, from the Great Seal | of jead, and combined tin and lead pipes, which we could 
Patent Office, Chancery-lane. not describe briefly 

(No. 1701, 1s. 4d.) William Seck, of 46, Schime Aussicht : fs 
Bockenheim, Frankfort-on-the-Maine, patents arrangements me Sor 
of kilns, or drying apparatus for drying malt, &c. This A New Attoy—A new alloy, forming, we are told, a 
apparatus consists of a series of trays placed one above the | beautiful white metal, very hard, and capable of taking 4 
other, the bottom of each tray being formed of louvres | brilliant polish, is obtained by melting together about 70 
which can be tilted for the I , 


|; equipped with steam winches, which have been severely 
tested, and are found to work admirably. This additional 
steam power will considerably facilitate the loading and 
discharging of these vessels. 


spose of discharging the grain | parts of copper, 20 of nickel, 54 of zinc, and 44 of cadmium. 
on to the tray next below. The grain whilst on the trays | It is, therefore, a kind of German silver, in which part of 
is dried by currents of heated air, and it is passed from the | the zine is replaced by cadmium. This alloy has been re- 
upper to the lower tray successively, being turned over by | cently made in Paris for the manufacture ‘of spoons and 


the action of falling from one tray to another. forks which resemble articles of silver. 





the Clyde during February amounted to 127,000 Ib., of the (No. 1706, 1s. 6d.) Thomas William Baker, of Farndon, 
nlue of 2800/., as follows: 17,000 Ib. per La Plata for Monte | near Newark, patents various details connected with mill- Merroporitax Boarp ov Worxs—A return moved for 
Vick 20,000 Tb. per Whirlwind for Shanghai; 40,000 lb. | stones and grinding machinery, which we could not describe | by Colonel Sykes, and recently published, shows that the 
per Ravenserag for Melbourne; and 50,000 |b. per Caroline | briefly. ; total expenditure to the Ist of July, 1868, amounted to 
for Valparais (No. 1707, 8d.) Edmund Hunt, of Glasgow, patents | 3,178,716, for main sewers and ordinary expenses, 125,400/. 
Submarine Cable from Fraserburgh to Denmark.—At a | working a motive power engine with steam or other similarly | for the approach to Covent-garden, 597,0722. for Southwark 


recent meeting of the Fraserburgh Harbour ( 
te inion of the Te legraphic Company, tn selecting Fraser 
burgh as the terminus of a submarine cable between Great 
Britain and Denmark, eid Shetland, was communicated by 


Lieutenant Jones, of the Coastguard, who had just received | to be gained by such an arrangement. 


instructions there anent. A chart of Frasc rburgh and neigh 

bowring waters has been forwarded to Lieutenant Jones tk 
lay bet 

whetheror not the proposed cable would interfere with the 

anchorage ground After fully considering the matter, the 

missioners agreed to recommead that the cable should be 

n the viewmity of Kinnaird’s Head Lighthouse, th 


mmmissioners | liquefiable vapour supplied from a reeciver, into which it is | and Westminster comrounications, 43,6151. for Victoria-park 


j returned by an “inductor” or form of injector worked by | approach, 70,844/. for Finsbury-park, 87,9541. for Soutt 
steam, or vapour of higher pressure fhan that contained in | wark-park, 172,482/. for the fire Tiesde, 128.4291. for im- 
the receiver. We fail to see that any advantages are likely | provements in Whitechapel, 67,379/. for improvements in 

Holborn, and 112,582/. for Kensington naprovements, 
| (No. 1713, 8d.) Alexander Melville Clark, of 53, Chancery- | 3,967,184. for metropolitan main drainage, 1,599,062i. for 

>| lane, patents, as the agent of Jean Marie Chevalier, of 13, | the North Thames Embankment, 846,040/. for the Southern 


re the commissioners, with the view of ascertaining | Boulevart St. Martin, Paris, the use of coiled springs “for | Embankment, and 1,264,611/7. for Mansion-house-street. 


) | imparting motion to all kinds of machinery, also to velocipedes, | The total of sums received annually from the several vestries 
invalids’ chairs, vehicles, balloons, and other aérial apparatus, | and district boards, and from the eity of London for 

+} also for propelling vessels and submarine qu ’ The | works and general expenses, amounted to 222,122/., for main 

»| proprietor ot this wonderful patent states that “ coiled steel | drainage to 201,441/, and for the fire brigade to 31,7951. and 





at that point being so deep, and so seldom used as| springs contain a power hitherto unrecognised, it being | 33,742/. for 1867 and 1868 respectively. 
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2307. Ropsear Me 
apperatus for 
ders for the t 

3505. MARM 
and JonN 
improve/¥ 


, Pittormie, Cupar, “ Improvements in an 
tion of waste steam from steam cylin- 
pwer.” 

‘WHLAiN, 2, Saint James’-terrace, Paddington, 
23, ne eee, Paddington, “ An 


mines, 
Cemge 66, Chancery-lane, “ Improved 


WODMBRBHAUSEN, Mayfair, “ An appa- 
form: of the human figure, for the pur- 
A 


pose of eB, 
o23, WAtinor oe ei Broomfield House, Mahahide, “ An im- 









prove om ehaia net is og spall 
m7. / ‘OSH, A Regent’s-parkty" + Bimprove- 
mente if I “ad iene Y 
383. RIOWaARDS ae » Row, Alton, “ Impro Lint xoli- 
talres, Hmke famteners, bie to glove , ben 
od other Hike ertieles.” — ' ss 


397, GHOnOR Wrihrgeas, Queen-street, Cheapside, “ An improved 
Mmotive-power e 

398, WILSAW Gtecksteads, “Improvements in the 
manufactate of tat and in the machinery or appa- 
ratus employed for such manvfactare.” 

53. WriiaAM Ba |. Bursiem, “Improvements in the manu- 
facture Of bricks *, attd in moulds for the same.” 

44. Wititiu Hee and Warren CAnTeR, Manchester, 


, EF if Herseshoes.” 

459. EwWanp Jacom HYt., Vietoria Station, Pimlico, and Ri¢yarp 
DAYS. 19, Craven-street, Strand, “An improved signallingappa 

n hand signal lamps.” 

aLeS WriiiaAM LANCASTER, New Bond-street, “ Im- 
provements in wadding for breech-jloading cartridges.” 

480, THOMAS SAGAR and THomas Ricuwonp, Burnley, “Certain 
improvements in looms for weaving.” 

49, HENRY ALAND, 14, Richard-street, Roupell-street,“ Improve- 
ments in compound rotary blowing fans for producing a com- 
pound blast of high density.” 

492. JOHN DARLINGTON, Moorgate-street Chambers, Moorgate- 
street, “ Improvements in minera) and rock drilling apparatus.” 

493, ALEXANDER BauTHoLomeEw, 2, Queen’s-place, Great West. 
ern-road, Glasgow, “ Luprovements in apparatus for regulating 
the opening of sliding windows.” 

494, ARCHIBALD Munro, Arbroath, and WILLIAM Bennet ADAM- 
80N, Glasgow, “ Improvements in tools and machinery employed 
for cutting stone, slate, marble, rock, and other substances ’’ 

495. ABRAHAM GARRISON, Birmingham, “ An improved pendant 

iring he ] ler.” 

4%, Joun DAvipson Nionot} and James Ecxexsiey, Edin- 
burgh, “Improvements in apparatus for drying and pressing 
printed paper.” 

497. Syaus Brook, Halifax, Lycras Barker, Bafidon, and Moses 
rHOMPsON, Halifax, “ Improvements in looms for weaving.” 

498. Ricnarp Pyne, 25, Wellington-street, * Improvements in 
the construction of steps for @he doors of railway and other 








50. THOMAS Henry Magrvipiiwemed&® “An improved method 
for tightening piston rings to the-eglinders of steam or other 


sp GeraALp PppeGeauh: Battersen, “A new or im- 
le of con tructing #leetrit telegraphs and voltaic bat- 





H Newton, Leeda? impievements in machinery for 
z flax and other @pre™ 
1AM DAINGS, Grevegend, * Improvements in anchors.” 


54. Francis Winutam MAL New Haven, U.S, “An im- 


proved machine for making@ewing needles.” 

». MAX VARY, Scarhorgagh, “Improvements in ornament- 
r surf r cd 

6. Fr DELERED., Versdffies, France, “ Improvements in | 





for the removing and facilitating the utilisation of | 


excrementitious or other refuse matter which passes into the 
sewers or is deposited in ce 8} odla or elsewhere in cities, towns, 
and other localities 

rn AS FoORSTE ni Pergr Braesky Cow, junior, Streat- 


hai Improvements in the manufacture of india-rubber | 
suction and other pipes, and of hose buckets, bags, and such 
like vessels, for conveying or holding water or other liquids.” 

WILLIAM MARSHALL CocuRANE, Surbiton, “ Improvements 
in vessels for containing water and other liquids, and in means 


for suspending and carrying the same.” 





500, Thomas TUNSTILL and Joun Donerox, Burnley, “ Improve- 
ments In looms for weaving 

S11, ALEXANDER Henny, Edinburgh, “ improvements in breech- 
loading firearms.” 

512. Lewis George Moor, Frith, “Improvements in the con- 
struction of feathering « for windmills.” 

‘13. Joun Loaner, Finsbury, “ Loprovements in steam gene- 
rators.”’ 

514. Sotomon Myers, New Bond-street, “Improvements in 
hurns, also in apparatus for whipping or beating eggs and 





performing other similar operations. 

514. THOMAS SarTH, Manchester, “Im* ~vements in the treat- 
ment of flannel. carpets, druggeta, * eeds, trowserings, broad 
and other woollen clothe,” 

516. JouN DAVEY, Wisbeach, “ Improvements in the construction 
of motive power engines 

517. ALEXANDER MELVILLE CLARK, 53, Chancery-lane, “ Im- 

oved means for increasing the tractive power of road and 
ocomotive engines and carriages.” 

vaRnD Hewetr, St. Leonard’s-on-Sea, “ Improvements in 
cow'ls for chimneys and shafts.” 

519, Hkerert Thomas JENNINGS and THOMAS JENNINGS, 20, 
Sidney-street, City-road, Improvements in steam engines 4 
520. JAmEs Barton, 89, Church-street, Birkenhead, “Improved 
mode of and means for heating water for supplying steam 

boilers and other purposes.” , 

522, MALcoLm MACLENNAN, Liverpool, “Improvements in the 
permanent way of railways.” 

523. George Geuanp Haina, 6, Little Distaffl-lane “ Improve- 
ments in burning and vaporising combustible liquids to obtain 
light and heat, and in apparatas employed therein.” 

5%. GeORcE Green, Aberystwith, “ Lmprovements in buddies 
for separating ores and other materials.” 

525, Jomn Duscan Gacupre and THomas ALEXANDER MAR- 
SHALL, Glasgow, “Improvements in steam engines and boilers.” 

52%, Jous Tuomas Wieser.ey, Leicester, “ improvements in 
machinery or apparatus for winding cotton, silk, wool, or other 
threads on spools or reels.” 

527. JOHN MAgson, Norwood, “Improvements in appliances for 
drawing corks, and for receiving the wax and dirt which fall 
therefrom.” . 

528. ARTHUR JAcon, Bromley, “ Improvements in the ventilation 
of sewers.” : 

52%, JeAN Engauanrn, 17, Tolmer-eqnare, “ Improvements i sp- 
paratus for propelling ships and other vessels.” 

530. Hewry Warton Wairenead, Hotheck, “Improvements in 
machinery for combing wool, cotton, flax, and other fibrous 
substances,” 


















eEW Gray, Highbury-hill, “An improvement in the 
tare of covered electrical conductors.” 





532. James HA 







533. Tuomas HEewry Six 
ad MONDA, Creat Mitchell-street, St. Lake’s’ 


ion, Strand, Wittiam Wrkes 

Garren SovTusy, Bulford 

of and appars- 

mrgw, PORh, materials for the 
eG 

? its in Knives and 


11408, Birmingham, “An im- 
ements in tie construction of sets or 





for reaping and 

542. QUIVER CHAPMAN 
provement or im 
partial sete of teeth. 

544. Witttam Rosert Lake, 8, Southampton-bulldinige, “Im- 
provements in heating apparatas for locomotive « ~ 

545, GHORGR ALEXANDER FALL, Hoboken, U.S., “ Lmprovementa 

propelling vessels.” 

546. THowas Scnoennencer Briar, Pittsburg, U.S., “ Improve- 
ments in the manufacture of iron and steel.” 

‘47. Joun Leacn, Thomas Leacn, and James GoovYRAR, Roch- 
dale, “Improvements in machinery or apparatus for winding 
slivers or laps of wool, flax, cotton, or other fibrous materials.” 

548. BenJawin Josurn BARNARD MILA, 35, Southampton-build- 
ings, ‘‘ Improvements in the manufacture of artificial stone.” 

549. JONAS ELSOM LILen, Bedford, “ Improvements in apparatus 
for printing.” 

550, JOHN Henry Jonson, 47, Lincoln’s-inn-flelds, “ Improve- 
ments in velocipedes.” 

551. Wituiam Epwanp Newton, 66, Chancery-lane, “ Improve- 
ments in screw wrenches.” 

552. JOHN Bryant Rvusnsrook, Saint Andrew's-street-north, 
Bury Saint Edmunds, “ An improved hurdie for folds for lambs 
and sheep.” 

553, Rowesrr MeLonim, Pittormie, Cupar, “Improvements in 
machinery or apparatus for stopping locomotive and other 
engines and vehicles or machinery when connected therewith.” 

534. JAMES Biyne. Sheffield, “Improvements in scissors or 
apparatus especially suitable for gathering flowers.” 

555, Hexry Frepenick Fraevre., Kingsland-road, “ Improve- 
ments in the manufacture of hata and caps and other coverings 
for the head.” 

556. Richarp Prick Wu.1AMs, Great George-street, Weet- 
minster, “ Improvements in rafiwey crossings and switches,” 
557. JONATHAN THOMPSON Gaze and James Hymas, Erith, “ Im- 

provements in grate bars.” 

558. ALrrep Jonson, Darlington, “Improvements in the ma- 
chinery or apparatus for disebaring and in the arrangement and 
construction of eoke ovens, also in the mode of utilising the 
waste heat of coke ovens,” 

559, Josern Basepen, Birmingham, “ Improvements in taps or 
stop-cocks,” 

560. Josern"JoHNSON and Wissam Gris, Unstone, “ Iraprove- 
mente in rotary engines and pumps,” 











#00cK Mont., Cambridge, “ Inuprovementa in hair. 
stp spplicabip t clipping or shearing sheep 









Inventions for 
pees. Six Months on the 


625. Wiittam Roser Laxn, & “An 
tas. "Soun Hows: Monica, US. "A now nd ssotsl tmprovernent 
in navigable vessels.” 


Patents on which the Du 
ep ty of £50 has 


653, WILLIAM CLARK, 58, Ch lane, “ I in rose 
Dated ¥ 5 


engines, —| ard 566, 
676. JomN BROADBENT, Dawson's Croft Mill, Salford, * lmprove- 
and 


nts in ae for winding reeling 
yarn.” Dated 6th 


1 

784. Epwonp Tonks, Bt m, “T iy 
and other stays.” — oh Mabed, 1866, 

1023, Jauys Sragnow and Sauvet Poors, Frood tromworks, 
near Wrexham, “ Improvement in the heated gaszex 
Sass tees Saeeees, so a6 to utilise the same,"—Dated Mth 

pril, 1866, 

740, Pusar Henny Asnusnny, Sheffield, “Improvements in 

machinery facture 








for the manu of articles made in 
metal, pewter, German or nickel silver, and silver, 
and improvements in orpamentstion 


the mavufactare and of 

such articles, parts of which last-named are alev 
applicable to other . — Dated lth 1966. 

671. OnAntes Wioiiam Stewens, Great West- 

. “ Improvements in the manufacture and in the 

construction ‘urnaces therewith, latter im- 


ess, Jou Nou iu Germ gs in spperatus 
. JOHN NORMAN, ow, © rovements for 
reburning and in apparatus for was! animal reoal or 
charcoal substitutes.”— Dated 6th 
702. JACOB GHOGUERGAN WILLANS, 9, St, Stephen’s-crescent, 
iron and in 


Bayewater, “ Improvements in apparatus 
employed thereiy,.”—Dated 8th March, \ 
703. Groner Eomuusp DonistTao Leods, “Improvements in 


machinery for cutting coal,”— 8th March, lsed 

738, MATTHEW Pitas Warr Bovitox, Tew Park, Oxfordshire, 
“ impre mite in g ing heat. and in 
production of motive power and steam, also 
proves therein.”—-Dated loth March, 1866, 

761. cong Med al Yates, Birmin, “Improvements in 
spades, shovels, forks, and other similar implements and tools.” 
—Dated 14th March, 1866, 

688, Westity Kicharps, Birmingham, “Improvements in 
breech-loading firearms and cartridges."—Dated 6th March, 
1866, 


727. ALrreo Viscesr Newron, 66, Chancery-lane, “An im- 
provement in the melting of iron.” —Dated 9th March, 1866, 


Patents on which the one Duty of £100 has 
been Paid. 





657. Enwtn Gretarnp Camp, Bristol, * Improvements in brashes 
or ae for brushing.”—Dated Lith March, 1962, 

596. 1Lisam Towa@us, Bradford, “ tm in hinery 
for preparing silk, flax, hemp, or other fibrous materials,” — 
Dated Sth March, 1862, 








562, Wrtiiiam Frepeaick CoLLAap Mout, 77, Southampton 
row, “ Improvements in pianofortes.” 
563. JAMES NEILSON aud James MaxsHALL, Glasgow, “ Improve- | 


612. Joun Fow er, junior, Davin Gaui, and RicuakD Nop- 
ornas, Leeds, “ Improvements in apparatus for caltivating or 
tilling land.”—Dated 7th March, 1462. 


ments in applying trade marke, names, and devices od be JouN PLATT and Wrasam Ricnagpeon, Oldbam, “ Im- 


metallic capsules.” 

564. ALFRED ViINcenT NewrTon, 66, Chancery-lane, “ Improve- 
ments in the fireboxes and ashpans of jocomotive engines.” 

565. SamunL HoLnoyp, Newton Heath, Manchester, “ lmprove-| 
ments in the recovery of substances used in the purification of | 
ras for illumination and of waste products arieing therefrom.” 

566, Henry Bessemer, Queen-street-place, Cannon-street, “ Im- 





provements in machinery or apparatus for cleaning cotton from 
seeds.” — Dated #th March, 1462, 


| 


Tus New Yorx “Pxevmatic Disraton.”—It is stated 


| that the Pneumatic Dispatch Compan 


D y—chartered some 
provements in the construetion and arrangement of machinery, | timue since by the lage of the State of New York, 


apparatus, and buildings employed in or for the manufacture or | but which has attracte i 
production of cast steel and malieable iron from pig or other | are now quietly running their unde: 
starting point, corner of Murray- 


carburet of iron.” t 

567. Wiuutam Epwarp Gevee, 11, Wellington-street, Strand, | 
* An improved hand vice.’ ; 

568, JamestJoun Myers, Caxton Ironworks, Spa-road, South- 


ampton, “ A novel method of enabling passengers to warn rati- above mentioned, and is being 


le attention for some time past—— 
und way from the 
and Broadway, New 
York City, towards the post-office in Nassau-street. work 
was commenced in the basement of a son 2 the corner 
ahol wil be 





way servants in charge and during the ranning of « train of | secrecy in order to avoid the annoyance which would other- 


anything dangerous w their lives and welfare, and to indicate | wige be incurred 


i 
to the guard promptly the carriage and compartment from 


which such warning shall have been caused, also to enable the 
driver to know immediately if any poftion of his train of 


carriages has broken away or been disconnected from any | 


cause,” 


569, Jon Wurreweap, Middieton-road, Oldham, “ Improve- | boat yard at Haslar, near Gos 


ments in furnaces for steam boilers and other purposes. 


in mechanism for making circular tenons and mortises.” 


i 


from injunctions which might be granted 
at the instance of stage line proprietors and property 
owners along the route. 


Tax Hastarn Gunnoat Yarv.—The Ruceneest he e- 
port, preparatory to its being 
Josed as a working public establishment at the close of the 





570. Wiu.iaM AkTSUR Ives, New Haven, U.S., “Improvements | present financial year, is being carried out.as rapidly as the 
a material 


S71, WYLttam WiL1tAMs, 4, Mitford-street, Liverpool, ~ lmpreve- | 
ments In laying and joining pipes for gas, water, and other | at 


like purposes.” 

a pis Cooxx, and Grones Hiesert, Richmond, “The use 

of one or more steam jets with or without water for obtaining 
vacuum power applicable to steam and other motive engines, 
also to other purposes in peper, chemical, iron, steel, and other 
works and manufactures,” 

573, y-t-4 Hwvxr, 1, Serle-street, “Improved @ tus for 
regulating friction on the wants of machines used for spinning 
eotten and other fibrous materials. 

574. JORN Ives VAUGHAN, Mitre-lane, “ Improvements in treat- 
ing, converting, and atiising the metallic salts and sulphurte 
acid contained in or derived from the residual or waste Liquors 
of tinned plate works and petroleum and pi raffin refineries. 

575. Rowext Morton, Bridge — —_ iB, « Lmprovements 
i used in the manufacture of gas. 

76. ao. RExS, Holloway, © improved means of producing 
designs and devices upon the surface of glass and glazed ware. 
577. James THEODORE GRIFFIN, 166, Fleet-street, « Improvements 

i sting machines.” 

+" ‘Jas Hexky TooTu, Greenwich, “ Improvements in the 

manufacture of bricks, tiles, and other art cles made from 

plastic or silicions materials, and im the y or ps 
employed for ing anil pre the same, part which 
improvements are also ble for nm peat or other 
eubetances for the manufacture of artifici« fuel 

680. WiLLtAM nee, Seen , “improvements in the con- 

SRL Sa tus Waker, North-road House, Wolver- 
hampton, “Improvements in shaping and finishing metaltic and 
other articles by abrasion, and in the y or 
employed therein.” 


a7 








_ 





| 


bonr available will permit, and all the stores and 

present there are being removed across the harbour to 
Portsmouth Dockyard. The three gunboats, Brave, Peacock, 
and Cherokee, which have been standing in frame for some 
considerable time under the building sheds, are being taken 
to pieces and transferred across to Portamouth Dockyard, 
where probably their frames will be utilised in the con- 
struction of a more powerful description of vessel. Ten of 
the buildings are also being taken down for re-erection in 
Portsmouth yard as stores for timber, planking, «vc. 

Lieut propucep sy Fricrionan Exacraicsry.—Pro- 
fessor Geissler, of Bonn, has been devoting some time to the 
construction of glass tubes, which become luminous when 
they are rubbed. He writes to the effect that he encloses a 





ral tube in a cylindrical tube ; he out the air from 
the former and fills it with i ges. By rubbing the 
external tube with a cat's skin, the spiral tube at once 
becomes luminous. The li is very sensitive 
to frictions! sheattiaity, 6 may-be.cem Ur 4 

of ebonite electrified by rubbing he learned 
Professor hopes to construct a tube which will become 


ined in this way light enough to illuminate » 
whole room. He says he extootundemiand why the ht 
thus uced is more brilliant when ea in 
the tube is still of two millimetres 

vacuum is more perfect.— Scientific 
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RAILWAY ROLLING STOCK. 
To rus Epitros ov Exoruergtixo. 
9, Victoria Chambers, 8.W. 
Srn,—Mr. Adams has written you a letter almost unex- 
ampied in bitterness, and quite upnsual amongst professiunal 
gentlemen. His aneers are altogether superfluous, and do 
not Stin harmoniously with that “ willingness to learn, &c.,”’ 
which he so modestly quotes. I fear it would take up too 
much of my time and your valuable space to show the extent 
to which that gentleman's privileged position in the profes 
sion has misled him. Mr. Adams's reference to the supple- 
mentary wheels, “ similar to the plan of Mr. Fox, of Bristol,’ 
is for bum unfortunate, because that gentleman got his idea 
of a steam carriage from one of my designs, ilustrated and 
described in your journal of the 15th of November, 1567. A 
few months after ite appearance, | received the following 
communication from Mr. Fox's firm 
Atlas Ironworks, near Bristol 
R. F. Fairlie Esq., 29th April, 1868 


Gracechurch-street, London 


Dear Sir,_We write to ask you what royalties you charge 
for adopting your bogie, &., of mountain loco., in case we 
had to vor one, and what reduction you make in case a | 
large number were orlered. We should be also obliged for | 


any lithograph or other particulars you may have by you 
respecting your patent engine 
We are, dear Sir, yours truly. 
(Signed) Fox, Watker, ann Co 

In reply, I stated that I should be glad to give them every 
facility and assistance I agreed to make no charge for 
royalty on the first two or three engines, and suggested 
other advantages I also forwarded designs with full par- 


ticulars of the steam carriage, but | have never received any | 


acknowledgment of my letter. The reasun is obvious enough 
in the publication of their patent in your journal, nearly 
twelve months afterwards, which caused me no little sur- 
prise. I find that Mr. Fox's patent was taken out about 
four months after the receipt of that letter ; so far the trans 
action speaks for itself Il had not intended noticing the 
part played by Messrs. Fox, Walker, and Co., were it not 
that Mr. Adams seems disinclined to allow a shadow of merit 
to fall to my share, and is determined that whatever balance 
may be left (if any) after he has absorbed to himself every 
credit he thinks he can decently claim. I distinctly claim 
supplementary wheels as part of my steam carriage system 
In July, 1468, negotiations were opened with a railway com- 
pany to work one of its branch lines with a steam carriage 
and these negotiations were so far completed that the design 
of the particular carriage was made and handed to Mr 
Samuei for the purpose of having it confirmed. While the 
demgn was in his possession, Mr. Fox waited on him with 
reference to the construction of this and other like machines 
that might be required. Mr. Samuel, with a view of getting 
a tender, fully explained the plan of the steam carriage with 
supplementary wheels clearly shown in the same position 
since given in Mr. Fox's patent design. Mr. Adams must 
have noticed that, though supplementary wheels are not 
shown in the design published in The Engineer, that never 


theless they were intended to be employed, as the following 
quotation from the description therewith proves: “ Having 
previously lowered a pair of temporary wheels fixed under 


the leading end of the carriage frame to support it” (the 
word “ temporary” being a misprint for “auxilary’’). It is 
new to me that Mr. Adams has a patent anticipating my in- 
vention. If that be so, what a caricature it affords of our 
patent laws, under which our money is taken without warn- 
ing or security. It is well known that during the first six 
months all patents are invisible, consequently I cannot be 
charged with plagiarism, as Mr. Adams desires to infer, anc 
I feel greatly obliged to you for having stated so in your 
note to the letter in question. 

Mr. Adams's genius is universally admitted. He has 
devoted a long and useful life to the development of en- 
gineering science, especially to that pertaining to railways 
but this genius has been so versafile that those who are 
following up with a desire to improve that which they find 
in actual existence may turn which way they please, and 
find Mr. Adams in the gap before them, with the exclama- 
tion I did this or that twenty or thirty vears ag: or 

You will find that included in my patent of such a date 
Had Mr. Adams confined himself to making practically use- 
ful a tithe of his imventions, both himself and the railway 
world would have been much more extensively benefited. I 
shall take an early opportunity of making myself acquainted 
with Mr. Adams's patent, and if I find that he is before me 
in principle I shall only be too happy to admit the fact. Mr 
Adams evidently desires an opportunity of trotting out his 
pled engine for the admiration of your readers. Surely 
he could have done so without running a tilt against my 
double bogie engine If he wishes to attack this engine let 
him do so upon its merits, without parading his own pet 





schemes at my ¢ A pense 


I am, dear Sir, your obedient Servant 
R. F. Pareusr 
P.S.—I have just received the enclosed communication 
from Mr. Samuel, which | shall feel o} wed to you if you 
will pub ish along with this letter .. F.F 
26, Great George-street, Westminster, §.W., March 9, 1869 


My dear Sir,—In reply to your note just received, I have 
to inform you that Mr. Fox called here and saw the draw- 
ings of the steam carnage with aux! lary wheels somewhere 
about the middle of July last, when I fully explained to him 
all the details of the arrangement He afterwards called on 
the 7th of September, when I lent him the prospectus of the 
Railway Working Ase nm and the paper i read before 
the Institution of Mechanica ny rsat Birmingham on 
the 24th of October, 1549 

These be did not return, alth 
few days, until I wrots 
and I received ar 
which lannexac 





wh only lent to him for a 


for them on the 25th of September, 


te from him dated 26th of September, of 





| 


| have had the trouble of writing 


| 
i 


| 





| 
| 
| 





ADAMS’S CASK CLEANING MACHINE. 





I find his provisional specification is dated the 22nd 


{ September last, so he had ample time’to avail himself of | 


the information he obtained here. 
I am, my dear Sir, 
yours faithfully 


Robert F. Fairlie, Eeq. JAMES SAMUEL. 


(Copy.) 
Atlas Ironworks, near Bristol, 
September 26, 156%. 
James Samuel, Esq., London. 

Dear Sir,—I must apologise for not having returned your 
two papers on light locomotives, &c., and regret you should 
I return, under another 
cover, the proposed prospectus and your paper on “ Steam 
Carriages” with thanks 

My firm are open to supply steam carriages, as named by 
me when at your office; but they would require that the con- 


tract with the Railway Company should be definite, either 


simple hire or deferred payment. 
I oping we may co-operate in some way together, 
fours very truly, 
(Signed) F. W. Fox 
P.S.—Since writing the foregoing, I find your paper on 
Steam Carriages” is not here; but I will forward it per 
next post. 


ADAMS’S CASK CLEANING MACHINE. 


We illustrate above a simple arrangement of cask clean- 
ing machine, designed and recently patented by Mr. John 
Ada 


ms, of Cork. This machine consists of two circular 


frames fitting one within the other, the inner frame being | 
eapable of moving freely within the outer. The outer frame | 


is suspended between standards on two shafts, or trunnions, 
whee diametrically opposite each other, one of these shafts 
being fixed to the outer frame and revolving with it, whilst 
the other shaft is stationary and the outer circular frame re- 
volves upon it. On the inner end of the stationary shaft, 
which projects within the outer circular frame, a pinion is 
fixed, whilet on the other end is a ratchet wheel into which a 
pawl stop gears so that the shaft is prevented moving in one 
direction, though free to move in the opposite whilst the 
outer circular frame revolves upon it. On the cireum- 
ference of the inner frame is formed an annular rack which 
gears into the pinion on the stationary shaft. On the inner 
circular frame are fitted longitudinal bars in the direction of 
the length of the cask, from one side of which tw: 
fixed straps fitting the circular form of the cask project 
into the recess thus formed the cask is dropped, and secured 
n the opposite side by chains or straps hooked on each side 
of the longitudinal bars. By means of the combined rotary 
motion of the outer circular frame on the main shaft, and 
that of the inner circular frame through the spur wheel 
and fixed pinion, the cask in its revolutions is caused to 
assume various positions successively; being gradually 
turned end for = or by throwing the stop paw! out of the 
ratchet wheel, and allowing the pinion to revolve with the 
spur wheel the cask will rotate without changing its 
position. Water mixed with gravel, sand, or chains; is used 
for cleansing. 
In our engravings Fig. 1 is a longitudinal elevation, 
shown partly in section, and Fig. 2, a transverse view, also 
partly in section. Referring to these figures A is the outer 
frame or rim supported in the standards, } 6, by the two 
bearing shafts, « c; d, in the inner frame fitting into the 
vuter frame, and having cast on it spur teeth, ¢ ¢, which 
gear into the fixed pinion, f; gg, are the ratchet wheel and 
pawl by which the pinion is prevented from moving in one 
lirection; A A, belt pulleys for driving; jj jj, bearing 
plates for supporting and guiding inner frame ; & k, longi- 
tudinal bars which with the fixed straps, m m, form a recess 
into which the cask, », is placed whilst it is secured in its 
position by the hinged strap, o. Although this arrange- 
ment shows a machine for cleansing only one cask at once, it 
may be arranged to cleanse a larger number without any de- 
viation from the general principle of construction. By 
preference, however, Mr. Adams uses machines for cleaning 
each cask singly, as he considers that the cleansing is thus 
performed more effectively. 








| STEAM HAMMER PISTON ROD FASTENINGS. 


| A sHorT time ago (vide page 117 of the present volume) 
we illustrated the methods of securing steam hammer piston 
rods to their pistons and hammer heads respectively, which 
have been successfully adopted for some time past at the 
works of Messrs. Vickers, Sons, and Co., of Sheffield ; and we 
now subjoin a sketch showing a method of connecting such 
rods to their hammer heads, which has been used with equal 
| success at the Bolton Iron and Steelworks. Mr. F. W. Webb, 
by whom this system of fastening has been clesigned, informs 
us that the trouble which he has himself experienced in con- 
nexion with steam hammer piston rods, has been occasioned 
not so much by the nuts securing them getting loose as by 
the rods breaking, and it was to cure this latter evil 
that he designed the plan we illustrate. Referring to the 





figure, it will be seen that the piston rod, which is 

|for the main part of its length 4in. in diameter, is 
enlarged at the lower end t i‘ in. in diameter, and is 
shaped spherically. This spherical portion of the rod is em- 
braced by the annealed steel castings, BB, which are 
secured in their place in the hammer head by the cotters, A, 
and the whole thus forms a kind of ball and socket joint, 
which permits the hammer head to swivel slightly on the rod 
without straining the latter. Mr. Webb first applied this 
form of hammer rod fastening toa five ton- Nasmyth hammer 
with a 4in. rod. With the old mode of attachment, with a 
cheese end, this hammer broke a rod every three or four weeks 
when working steel, while a rod with the ball and socket 
| joint, which was put in in November, 1867, has been work- 
| Ing ever since without giving any trouble. Mr. Webb has 
also applied a rod thus fitted to a five-ton Thwaites and 
Carbutt’s hammer with equal success. 


LiguTHovsEs FoR THK Svez Canat.—Orders have been 
given to French manufacturers for four lighthouses in con- 
nexion with the Suez Canal. We understand that one of 
these lighthouses, that at Port Said, has been contracted for 
by the Société Coignet, and that it will be constructed of 
béton aggloméré, made of sea-sand and lime from Theil. The 
three other lighthouses are to be constructed by the Forges 
et Chantier de la Méditerranée upon plans which are stated 
to embrace some novel features. 


Gas Works 1x Iraty.—At the end of 1867, the number 
of towns in Italy lighted by gas was 86. The annual pro- 
duction of gas amounted to 39,189,941 cubic metres (upwards 
of 1,066,016,916 cubie feet). The quantity of coke produced 
was 67,668 tons, and 6,968 tons of tar. The total value of 
these products amounted to 14,188,598 francs. Upwards of 
| 1,177 workmen are employed im this industry, and their 
| wages amount annually to 885,925 francs. The price of gas 
| 





| in the north of Italy varies in different towns from 40 to 50 
| centimes per cubic metre (equal to from 9s. 1d. to Lis. 4d. 
| per thousand cubic feet). At Milan the price of gas is 45 

centimes per cubic metre (10s. 2éd. per thousand). The 
public lighting is, however, paid by the town at 28 centimes 
| per cubic metre (6s. 444. per thousand), so that a street lamp 


our, 


tn 120 litres per hour costs 00336 of a frane per 
h 
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METHOD OF SETTING CORNISH BOILERS. 


DESIGNED BY MR. THOMAS HYDES AND MR. JOSEPH BENNEIT, SHEFFIELD. 
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Tur flues of Cornish boilers, as ordinarily constructed, 
have a considerable sectional area in proportion to the area 
of their heat-transmitting surfaces, ool it thus probably 
happens that a great proportion of the particles of the 
heated gases by which they are traversed never come in con- 
tact with the boiler surface at all, but give off their heat 
merely by radiation. To improve this state of things, and to 
bring the whole of the gases in more direct contact with 
the heat-absorbing surfaces, it has been from time to time 
proposed to introduce into the boiler flues various forms of 
* bafllers,”” which should have the effect of bringing about a 
more perfect intermixture of the heated particles. Almost 
all the plans of this kind hithegto proposed, however, have 
been open to some important prdctical objections, one of the 
most common being that such 
draught at certain points, thus causing extensive local de- 
positions of soot, and diminishing the general evaporative 
power of the boilers to which they were applied. 
rangement of boiler setting has, however, been recently de- 
signed and introduced by Mr. Thomas Hydes and Mr. 


the lower inclined side, while in the lower plate shown in 
the same figure this rib or flange is carried along the ver- 
tical side. When the plates ase belt up in the setting, these 
flanges or ribs serve to shut off the spaces between the plates 
from the centre and sides of the flue s ively, as | 
shown in Figs. 1, 2, and 4; and the effect of this is that any | 
gases passing from the centre to the sides of the flue space, | 


| or vice versd, must necessarily pass over the upper edges of | 


“ bafflers” unduly checked the | 


the plates, and traverse the small intervals already men- | 
tioned as existing between these edges and the boiler surface. 
It will be notice i, on reference to Fig. 4, that the plates are 
disposed beneath the boiler in four groups, the two front | 
groups being separated from the two hind groups by the | 
short transverse wall, whilst the two hind groups are | 
separated by the longitudinal wall which extends from the | 


| transverse wall to the bind end of the boiler. 


An ar- | 


Joseph Bennett, of Sheffield, which has proved in practice to | 


be free from these objections, and which appears to us to 
salisfy very completely the problem of effecting a thorough 
intermixture of the gases during their passage through the 


| 


flues, while it is of simple construction, and is readily appli- | 


cable to existing boilers. Of this arrangement of setting, as 


applied to a Cornish boiler, we give engravings above, Fig. 1 


being a transverse section near the front end of the boiler; | 


Fig. 2 a similar section near the rear end; Fig. 3 a section 
through the setting beyond the boiler at the chimney end; 


Fig. 4 a sectional] plan with the boiler removed; and Fig. 5 | 


enlarged views of the firec 
shall speak presently. 

Reter ng to the sections 
beneath the boiler is, to a certain extent, divided by a brick 
wall, or mid-feather, which extends under the centre line of 
the boiler for about half the length of the latter from the 
chimney end. At the middle of the k ngth of the boiler this 

gitudinal mid-feather joins a transverse wall, the length 
of which is equal t 


lay bloc ks, or plates, of which we 


it will 


about three-{ 
the boiler; so that there is a pessage past each end of the 
wail for the heated gases 


be seen that the space | 


urths of the diameter of | 


Besides the two walls already | 


mentioned, which touch the boiler, there are constructed, | 


under the whole length of the latter, a pair of dwarf walls, 


or, rather, rows of fireclay blocks, A-shaped, on their wpper | 


tides, as shown in the sections, Figs. 1 and 2. These rows of 
blocks serve to earry the blocks or plates shown in Fig. 5, 
these plates, which are made of fireclay, being named by the 
pen s“caloric extractors.” Referring to Fig. 4, it will 

seen that the plates are of two forms, which, in building 
up the setting, are used alte rnately. The plates are ap- 


proximately of triangular form, and they are provided at | 


b er lower corners with notches, which fit on the rows of 
locks already mentioned ; while at their upper edges they 
ve projecting lugs, which bear against the boiler, and 


| 
} 
| 


cause a space to be left between the surface of the latter and | 


ibe corresponding edges of the plates. In the upper plate | 


wa in Fig. 5 there is a projecting rib or flange along 





Having given some idea of the general construction of the | 
setting, we may now point out more clearly the course | 
followed by the heated gases. On leaving the internal flues 
of the boiler they are conveyed by the down flue, A, Figs. 3 
and 4, into the space on one side of the longitudinal wall, 
already sanibendas extending for half the lengthof the boiler. 
From this space the gases enter into the alternate intervals 
between what we may term the first group of plates or 
“ caloric extractors,” and pass over their edges, as shown by 
the arrows in Figs 2 and 4, into the side flue, B. This flue 
conduets the gases towards the front end of the boiler until, | 
having passed the end of the transverse wall, they enter the 
alternate spaces between the plates forming the second 
group, and pass over the edges of these plates, as shown by the 
arrows on the right-hand side of Fig. 1, into the central | 
space, C. From this space the gases pass over the edges of | 
the third group of plates, as shown on the left-hand side of 
Fig. 1, into the side flue, D, which conducts them back again 
vast the transverse wall towards the back end of the boiler. 
From the flue, D, the gases finally pass over the edges 
of the fourth group of plates, as shown on the left-hand 
side of Fig. 2, into the flue, E, which conducts them to the | 
chimney, 

From what we have above stated it will be seen that in 
the course of their transit from the internal flues to the | 
chimney the heated gases are made to pass over the edges | 
of the four groups of plates successively, and they are thus | 
four times divided out into thin streams, whieh are made to | 
pass close to the surface of the boiler. The effect of this is | 
that not only are all the particles brought into close contact | 
with the heat absorbing surfaces ; but from the thorough in- 
termixture of the gases every facility is afforded for ng 
perfect combustion. The spsces left between the edges of 
the plates and the boiler surface are so proportioned that the 
pod ram areas of the _ belonging to each group are 
equal to the area of the flues at other points, so that there is 
no contraction of the flue area at any one point. The 
distance pieces or ~~, redoing: t _—— deposited 

wition they occupy, dise e any dust or ; 

a them into the en, A, B, C, D, or E, where, being clear of 
the boiler surface, it can do no harm, and from w it can 
be readily removed. 
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| already applied to several boilers in Sheffield 


| that time, 1835- 


| proposed should represent the side of an iron ship. 
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Messrs. Hydes and Bennett's system of setting has been 
ite neigh- 
bourhood, and we understand with the most favoura 

results as s economy of fuel and practical working 
generally. ¢ plates or “ caloric extractors” are, as we 
have said, made of fireclay, so that they are of small cost; 
and it is one of the advantages of the system that it can be 
readily applied to existing boilers without removing them 


from their For boilers heated by the waste gases 
from blast or other furnaces, Messrs. H and Bennett's 
method of setting a to us to be icularly applicable, 
as it gives in a 6 compass all the ts derivable from 


a long “run” for the gases; indeed, we believe, that the 
system has been already applied to a boiler thus heated, with 
good results. 





PLATES* 
By Wituram Farnpatey, LL.D. FES. 

Dextre the early stages of iron shipbuilding I was in 
communication with the Admiralty on the subject of the re- 
sistance of yg Pay plates to shot at high velocities. At 

, [had arrived at the conclusion that iron 
was the safest and most durable material for shipbuilding, 
and I was anxious to impress upon the Government the 
necessity of its being employed in the construction of vessels 
of war. I offered to superintend a series of experiments to 


| determine the effects of shot upon iron, provided the 


Admiralty would provide the necessary targets, which it was 
re- 
ferring to memoranda and papers of that date, I find the 
following remarks were earnestly urged upon the Govern- 
ment : 

“ In the event of war it is eesential that the steam navy ot 
this country should have great command of power to enable 
the ships to manayvre at sea with the precision of a squadron 
of cavalry on parade. They should have the power to ad- 
vance or retreat as circumstances may require, and the new 
system of tactics which must oventunaley come into operation 
should inspire the same confidence in the crew as it would do 
in the commander, namely, that the iron ship is not only 
formidable in war, but safe under all the circumstances of 


| attack and defence.” 


At the time these remarks were made several sea-going 
iron vessels had been built at Millwall, Liverpool, and the 


| Clyde, and the application of this new material was making 


at progress in the different dockyards of the country. 
he Government, however, stood aloof, and decided to limit 
the construction of iron vessels to the mail and packet 
service. These limitations were, aceording to my views at 
the time, ineonsistent with the healthy ——— that was 
taking place in the mercantile navy, and more parti- 
eularly when steam power was ing general in the pro- 
pulsion of vessels in every description of service. 
Such were the views I entertained at this early period of 


iron construction, and, after several years of constant appli- 





© Paper read before the Institution of Naval Architects. 
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cation, the Admuralty at last consented to matitute @ series of 
etperiments t determine the effects of shot upon the hull of 
an iron ship, and also with the view of prov iding means for 
stopping the passage of water in the event of the vessel being 
struck below the water line The experunenta were con 
at Woolwich, and the gun used was a 32-pounder 

laced at a distance of 30 yards from the target. It was 
Doaded at the commencement with the full charge of 10 lb 
Subsequently the charge was reduced to &, 6, 4, | 
eqtiivalent to the effect of distance in a long or 
these experiments there were five targets 
6 ft. square, composed of Lis rent thicknesses of | lates, and 
variously arranged, so as to represent in t, a8 alao in ap-| 
pearance, a portion of the side of cn iromahipe 9 sow 
No. 1 target wes of three thicknegegs i. plates Haga 
together with double rows of sivpia rough this 
one shot waa fired, which made & clean hole with very Ji 
tearing of the edges; but none of the riveta wore started. 
No. 2 target «was formed of Jin. plates, flash jointed, 
single rivetted, With frames 0 in. deep attached with double | 
angie irons 6 in. by 3 in. One half of the ta was fined | 





ducted 





of powder 
2, and 1 Ib., 
short range, 





at the back with a compound of india-rubber end cork 
shavings intended to par the splinters. Two shots with | 
10 1b. of powder went clean through the outer skin and 


through the lining, carrying the splinters along with it; 

but the effeet of the clastic cork and india-rubiber lining wa» 

to close the passage of the ball, and render the openings as 

near as possible water-tight. The plates and bolts which 

held the backing were, however, much broken and seriously 
{ 


damage 
Nos. 3, 4, and & targets, formed of double and single { in.| 
and 1 in. plates, were experimented upon in the same way | 


and with nearly the same results. The experiments were 
conducted by Colonel Dundas, in the presence of the late 
Admiral Sir George Cockburn, and the other Lords of the 
Admiralty, and the ultimate conclusion arrived at was that 
iron was not considered a suitable material for the construc- | 
tion of vessels as ships of war 

More than 30 years have elapsed since those experiments | 
were. carried on, and little or nothing was done by the 
Admiralty tor pearly 20 yeors in the shape # iron con- 
etruetions, until armour plates were first suggested by the 
Fmperer of the French az a medium of resistance to the im- 
pact of shot 

Floating batteries and some few vessels were constructed 
with armour plates at the commencement of the Crimean | 
These were followed by the La Gloire, in France, and | 
. cach of which 


war 
the Warrior and Black Prince in this country 
probably the first armour-plated sea going vessels on a | 


























we 
rg ile which appeared afloat in 1860-1. From that} 
when the special committee on iron was established, 
ere has been a constant undeviating succession of experi- 
Y nts cetermine t tr ngth and form of cuns on the 
hand, and the resistance of armour plates on the other 
s tir the guns had the ascendancy, and sometimes the 
t ut no seoner wer ny verment effected in the | 
i factur f plates and in the quality the material 
t mor powerful inance was at hand sufficient t 
periorate ar mash them to pieces In a few mor months | 
stropger and cker plat " i he br rht forward to} 
nt the gur nnd the contest raged t the plates and 
k sn reed s given rat from 44 
plates n th hand, and from the 
bores t he 600-pounders, on ¢ other ha 
Such m a brief statement of the progress of marine tron 
constructions from 1806 to the present time, and having been 
either more or less connected with the experiments which 
led ¢ wee resulta, | venture to lay them before the members 
oft the Institution otroductory to the more important ex 
perimental researches which will form the contents of the 
next forthcoming paper 
Short after the appointment of the Iron Plate Com- 
r ma < different calibres were my wed n the ex.! 
p nts from the wall piece 27 bore, and 5 tr. weight 
f ab th H10)- pounder bre bh r The experiments | 
mmeneed ir la 1861, with tl wa pret und th 
r ? und finist “ the more 
l " ee fhom < ‘ : ho. wi the com 
’ ’ oT * | 
| ne t ' r the g xperiments if was 
t vy that ' { experiments by 
| I nd t -n | ates and 
, ext : Dor heir resistance to 
by t ry t f riments was to 
rmir t “ the tan r plates, ar | to 
esta h formule for the guidaz f the artillerist and 
r neer. Experiments were a made on shearing, tension, 
Tapr & am the r u . obtained show the density, 
te of tour different specimens t from the 
art r plates—one of which was of’ ste 
T} ret « f expe ents was instituted to ascertain 
’ ticity nd tihty of the plates from 
mak to ascerta “ tel anges and impr ve 
s wes ‘ it rive 1 ma Xiz powers of re- 
t The ‘ s of these experm are purposely 
, avoid prolixity, and to furnish sin ple 
exty from the summaries « esulte alone Carrying out 
ews, the experiments commenced with those on 
t r S ws 
Piver Serres or Exrextments 
TABLE I On Tensile Strain 
, fean Mean W rk 
\ we. for Unity 
Mean n of Length 
Thickness Dens t Section, 
Plate ] one in 
n Ineb« By Length ausing rup- 
ture, in ft. It 
TC 7471 > tats 
, 7.764 7620 
} ; Gos 7314 
; te 81 2689 7538 
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From the results, it will be seen that the ultimate clonga- 

tions— indicating the degree of tenacity—nearly coincide in 

the order in which they stand, and the increase of elonga- 


tion nearly corresponds with the increase of the thickness of 


the plates. 

1 cocfficient, or modulus of dynamic resistance, for the 
different plates, given in the last column, is found by wulti- 
plying one-half the breaking strain, per square inch, in 
pounds, by the corresponding elongation, per unit of length, 

sR, x! 


orw 


Ihe second series of experiments was upon compression, | 


from which the following results were obtained : 
Seconp Seats oy Exrenmments. 
TABLE L1.—On Compression. 


—s a oe 


Mean Ultimate. | Mean ultimate 
Pressure per Square; Compreseion, per 
Inch, m Tons, | Unit of Length. 


Approximate 
1 4 kness of 
Plate in Inches. 


1} 90.967 JAS 
2 90.967 Als 
24 90.967 510 
5 90.907 i J 


There is a remarkable coincidence im all the four thick- 
nesses of plates as regards the amount of compression, as 
exhibited in the above lable. It indicates the ductile nature 
of the material in its powers of resistance to a compressive 
strain, the specimens being reduced to more than half their 
original beight by a pressure of 100 tons on the aguare inch ; 
and although in many cases the specimens were very much 
cracked and distorted, they, nevertheless, did not lose their 
resisting powers, having sustained the ultimate weight with- 
out being seriously injured. 

The third, and most important, series of ¢xperiments was 
that on punching and shearing. It was supposed that the 
resistance of armour plates to the impact of shot was 
analogous to that produced by statical pressure. Under this 
supposition, it was thought desirable to institute a series of 
experiments to ascertain to what extent the law was applie- 
able to the resistance of iron plates by punching in order to 
apply it to the more important experiments on impact. 

The plates, in all cases, rested on a steel die bloek, having 
an opening below twice that of the diameter of the punch. 
All the experiments, recorded in the following brief abstracts, 
were on specimens cut from armour plates experimented 








upon at Shoeburyness, and were marked A, B, D, which re- | 


ferred to the makers of each. One of the plates, marked C, 
was of steel, and has, therefore, been omitted as being unfit 


for comparison. 


(To be continued.) 
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Glasgow Pigq-Tron Market.—During the last week busi- 
ness in the pig-iron market has been somewhat unsteady, 
imi prices have varied very sensibls This day week 
te. Lid. eash, and 536. 44d. ome month were the ruling 
price On Mondey last business was done at 55s. and 
52s. LOid. one month, and 52s. 8d. cash. Since then there 
has been an upward tendency, and to-day’s report is 53s. one 
month, and 52s. 11d. to 5 cash. Gartsherrie No. 1 anc 
Coltness No. 1 are both quoted at 60s. Additional orders are 
ropping in at the ironworks both on account of home and 
foreign consumers, and the number of furnaces in blast is 
inereasing. The best brands are finding considerable de- 
mands. For all sorts the shipments steadily increase, the 
exports for Fet ruary being 49,8 against 28,030 tons 
in the same month last vear, : ms in February, 

| 1867. The shipments since Ist of January have been 


5,500 tons, against 80,458 tons last year in the correspond- 


ing period. 

Thomson's Road Steamer. — On Thursday last one of 
Thomson’s road steamers was put to a severe test. It was | 
used to haul a large marine steam boiler from the Leith 
Docks to the works of Messrs. T. M. Tennant and Co. The 
boiler and its wagon weighed over twenty-one tons—a weight 
so great that it severely tried the macadamised roads over 
which it had to pass. “Tl enor! us pressure on the iron 
wheels of the wagon sank them in veral places down into 


the road, and they had to be raised by serew jacks and iron 
plates placed beneath them to prevent them sinking. It 
was curious to watch the extraordinary difference in the 
behaviour of the india-rubber tyres on the road steamer and 
the rigid iron tyres of the wagon on which the large boiler 
was being carried. The india-rubber tyres passed over all 
kinds of read surface without any sinking whatever, while 
the rigid iron tyres of the wagon sank into and cut up the 
read in a way that not only increased to an excessive degree 
the power required to draw the load, but seriously damaged 
the itself. Nothing could have shown in a more con- 








road 


vincing manner the remarkable advantages in all respects of 


Mr. Thomson's india-rubber wheel tyres. The road steamer, 
with its huge load in tow passed safely round several sharp 
corners, and finally turned up a lane into Messrs. Tennant’s 
works, which is not only narrow but rises with a sharp incline 
of lin 12. Messrs. Tennant and Co. have at present half a 
dozen road steamers in hand, and some of them are very 
near completion. What scems to be wanted now with the 
read steamer is not trials but regular work. One of those 
referred to as being in course of construction is building for 
Aberdeen: it will have steady work to do, and its per- 
formaners are looked forward to with some degree of interest. 
As it the recent trials confirm the promises 
of complete success which were |} out by the first attempts 
made by Mr. Thomson to make a traction engine for use on 
common roads 

The Sugar Trade at Greenock.—The importation of sugar 
ito Greenock has of late falien off very considerably when 
compared with the imports of some recent years. From 
Saturday last till Monday six cargoes arrived, making in all 


is, however. all 
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about 2000 tons. Large quantities of beet sugar, however, 
| are constantly being reecived by lighters vid the Forth and 

Clyde Canal, from the Continent. One or two of the re- 

fineries are out of the trade at present, and yet some of the 
| large houses must be turning out immense quantities of the 
| refined material—far more than meets the demand, for very 
| large quantities are stored in the tewn, probably not less than 
| 15,000 casks, which, at an average of 401. per cask, would 
represent 600,0001, It is said that two of the large refining 
houses are about to introduce machinery that will enable 
ther to increase their outport by from 406 to 699 tons per 
week. 


Failure of Messrs. Blake, Barélay, and Co., Grecnock.-- 












Ii is announced to-day that Messrs. Bla lay, and Co., 
sugar refinery archi engineers, . haye sus- 
vended payment, a very Jarge, 
Put they will fall Wpon firma. e, ay, 
and Co., are well known refinery did 


be nr %: 

specimens of their work may be secn in the ye 3 

finery, London; the Bonnmgton Kelinery, h; ana 
Brunswick-étreet Refinery, blin. One of their greatest 
and most complete works is the Drumfrochar Sugar Re- 
t 


Re- 
the 


finery, Gree: , just finished for Messrs. Neill, ter, 
and Neill. For beauty, excellence of situation, y in 
structure, and economical gements, this refinery is 
perhaps not equalled by any, gee teincry in the trade. 

The China Clipper Rget—Tnformation was received here 
| afew days age of the arrival at Shanghai of five of the 
clippers, in the following number of days : 





Left Deal. Arrived. Days. 
| Spindrift ... Sept.21 ... Jan. 7 .. 108 
| Ariel pens “— ane le 106 
j Tacping Oct. 6 eos 19 ... 104 
| Lahloo ese a a ~~ 100 


Serica ese i . e oe ae YS 
With the exception of the Spindrift, they were all built by 
Messrs. Steele and Co., Greenock. The smartest passage was 
| made by the Serica, the oldest of the competitors, being built 
in 1863. She is owned by Mr. Finlay, Kilbirnie, also owner 
of the Spindrift, built by Messrs. Connell, Glasgow, and the 
winner in last year’s race home. The Lahloo and Taeping 
beleng to Mr. Rodger, Glasgow, and the Ariel to Messrs 
| and Shaw Maxton, London. . 

The Scotch Coal Trade—This branch of trade continues 
in a more or less unsatisfactory state throughout Lanark- 
shire. The sale-pit masters generally report trade slacker at 
the present time than it has been during the last forty years. 
There is a marked indisposition to purchase, and in many 
quarters considerable difficulty is experienced in the collec- 
tion of accounts. There is a want of confidence, and ad- 
| ditional failures in the manufacturing districts go far to 
| retard any restoration to healthy action, while a keen com- 

petition curtails profits until they have arrived at a non-pay- 
ing point. As a consequence, more pits have been stopped, 
and orders are eagerly sought after. The wages question 
still continues to excite attention, and as notice after notice 
is posted up at the pits and pay-offices the men naturally 
ask when these reductions will come to an end. The men in 
the employment of Mr. A. G. Simpson, of Carfin and Wishaw 
have just been compelled to submit to another reduction of 
6d. per day, while notice of a similar reduction has been 
given to the colliers at Quarter lronworks, which, if sub- 
mitted to, will reduce them to 3s per day. and the miners 
employed at the extensive collieries of Messrs. Scott and 

Gilmour have also had their wages reduced. The mining 

trade of West Fifeshire district remains in the same unsatis- 
factory condition which has characterised this branch of in- 
y Charlestown is the port at which 





dustry during the winter. 
the greater part of the coal from this quarter is shipped, and 
a look at the returns shows at a glance the slackness which 
prevails. During the week ending on Thursday last, the 
total number of tons shipped was 1966. The amount stands 
about the same figure for several weeks preceding, anc may 
be considered a shght increase on the amount shipped last 
year at the same time. In busier times, however, as many 
as 1000 tons and 1100 tons have occasionally been shipped in 
one day, thus showing how little there is doing at present. 
It is reported that in Lanarkshire the trade is so dull and 
numbers of miners are leaving 


wages are so low that larg 
weekly for America. 

Mr. Edward Hull on the “ Coal Fields of England.” —At 
the last meeting of the Philosophical Society of Glasgow, 
Mr. Hull, F.R.S., district surveyor of the Geological Survey 
of Scotland, delivered a lecture “On the Extension of the 
Coal Fields of England beneath the more recent Geological 
Formations.” This subject is one upon which Mr. Hull is 
regarded as a great authority, and theretore his opinions 
upon it are worthy of some attention. He considered the 
present a favourable opportunity for coming to some definite 
conclusion regarding the actual areas (whether concealed 
beneath more recent strata, or superficial) of the Brit'sh 
coal fields, both on account of the great advance made in our 
knowledge of the British Islands within the last few years, 
and because the geological surveyors had nearly completed 
the surveys of the English coal fields on the large ordnance 
maps, whereby the relations of the coal measures to the 
bordering formations had been accurately determined. Mr. 
Hull enlarged on the various geological data which required 
to be considered in forming a correct conclusion, and he 
stated that small carboniferous basins besides those we know 
may exist, but that the general result of the views of those 
geologists who have specially investigated the question goes 
to show that the concealed areas of the coal fields, though 
undoubted)y large in themselves, are very much smaller than 
was generally supposed by some members of Parliament who 
have advocated the unrestricted exportation of British coal to 
foreign countries. 


Rovat Connwats Aericcurrveal Socrery.—The council 
have decided to hold the exhibition in 1870 at Launceston- 
This year’s meeting will be at Penzance. and there is already 
promise of an exceedingly good one. The prizes offered ex- 
ceed by 1001. the amount in any previous year. 
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THE STABILITY OF FLOATING DOCKS. 
On the Iron Floating Dock of Carthagena, its Proportions 
and Relative Stability.® 
By Groner B. Rewyre, M.1L.C.E., Assoc. 

Tue form of this dock may be briefly described as an 


oblong rectangular box or trough, without a or ends, the 
walls and bottoms of which are hollow, divided into 
several independent chambers. 


The vessel to be docked is placed between the side walls, 
and is raised completely out of the water by the buoyancy of 
the bottom of the dock. 

The side walls act as floats to prevent the dock sinking too 


rapidly, and eventually from entirely su 
The operation is pe in this way, water is to 
flow into the different cont ing the base, by 


means of sluices, and distributing pipes; the dock then 
gradually sinks, until the buoyancy of the chambers, forming 
the side walls, becomes equal to the weight of the entire 
structure; thet is, when it is desired to sink the dock to its 
greatest depth for the purpose of taking in the deepest 
draught ship the dock is intended for, for vessels of less 





draught it is only allowed to sink to adepth sufficient for the : 


particular vessel. 


the vessel is then bauled in between the walls, and the | 


engines and pumps of the dock set to work to discharge the 
water from the bottom or base; when empty, it is capable of 
g a weight of ship (less the weight of the dock), 
equal to the total ee of the bottom or base. 

The vessel is shored up in the usual manner adopted in the 
ordinary graving dock. 

The dock is entirely of iron, with the exception of the decks, 
shoring steps or altars, and fenders, which are of timber. 

It is strengthened both longitudinally and transversely by 
bulkheads, which form the divisions of the chambers, as well 
as by intermediate lattice framing, which give the structure 
great stiffness. 

The dock for Carthagena was commenced in 1859, sent out 
in pieces from England, and erected at Carthagena in a shal- 
low basin prepared for the purpose, and when completed 
water was let into the basin and the dock floated out. 

When first floated, it was found to have an uniform draught 
of water of 4 ft. 7 in.; this gives a total displacement of 
$400 tons of sea water, which is equal to the weight of the 
dock complete. 

Some of the largest vessels which it has raised are the 
frigate Princessa de Austurias, of 3810 tons, and 21 ft. 
draught of water, the frigate Villa de Madrid, of 27 ft. 6 in. 
draught, weight unknown, the ironclad Sarragoza, of 4972 
tons, and 25 ft. draught, and the ironclad ship Numancia, of 
5600 tons weight, and 24 ft, Lin. draught, this latter vessel 
remained supported for eighty days, without causing any 
damage to or undue straining of the dock. The weight of 
this ship was further tested by the depth of flotation of the 
dock as observed with the ship on it; this was ascertained 
to be 11 ft. 3in., giving a total displacement of 10,800 tons of 
sea water; but on examinatian of the different chambers it 
was found that there was about 7} in. depth of water in the 
lower ones and 7} in. in the middle ones, equivalent to 800 
tons weight; this added to the weight of the docks, 4400 
tons, gives 5200 tons, leaving 5600 tons as the weight of the 
ship. 

The dimensions of the Numancia, the largest of the above 
named vessels, are as follows: length (perpendicular), 316 ft. ; 
extreme breadth, 57 ft.; displacement at load draught, 
7420 tons. 

The dimensions of the dock are as follows: length, 320 ft. ; 
breadth outside, 106 ft.; ditto inside, 79 ft.; height outside, 
i8 ft.; ditto inside, 36 ft. 6 in. 

If the few inches of water temaining in the base and 
middle chambers were entirely removed, the draught of water 
of the Carthagena Dock, with such a vessel as the Numancia, 
of 5600 tons weight, would be 10 ft. 6 in. 

The main proportions of the dock are as follows: the length 
is between 3 and 3% times the breadth. The width between 
the walls at the top is 3 of the breadth. The floor of the 
dock is § the breadth. The height of the side walls is some- 
what under } the breadth. The depth of immersion ;yth of 
the breadth. 

These proportions are suitable for almost all sizes of float- 
ing docks of the rectangular form. Thus, supposing a dock 
to be made capable of lifting and sustaining a vessel like the 
Achilles, of say 10,000 tons weight, the breadth would be 
120 ft., length 400 ft., the width inside 
* floor in width, and the immersion 12 ft.; 
placement, 16,457 tons. 


ulating the height of the mctacentre, or the greatest 
height the weights may be raised above the centre of dis- 
placement of the immersed body at an angle of inclination, 
of 10 deg.; and taking the distance between the centres 
ravity of the immersed and emersed portions due to the 
inclination at two-thirds the total breadth, and multiplying 
by the n immersed, and dividing by the total volume 
mersed into the sine of the angle of inclination, it will 
for the distance of metacentre from the centre 
gravity of the volume immersed, or 85.5 ft. above the line 
of flotation for the Carthagena Dock, whereas the centre of 
gravity of the entire structure and ship is caleulated to be 
only 18 ft. e the line of flotation, allowing for a ship of 
26 ft. 6 in. draught of water on keel blocks 4 ft. in height. 
_in the dock proposed, the metacentre is 101.5 ft. above 
the centre of gravity of displacement, or 96.5 ft. above the 
line of flotation, and the centre of gravity of the dock with 
the Achilles, is calculated to be only 19 ft. 3 in. above the 
line of flotation. 

In calculating the amount of statical stability of the dock 
at Carthegena with an immersion due to the weight of such 
& vessel as the Numancia, of 5600 tons, it @ d that, 
supposing the inclination to be 10 deg., that the moment of 
stabi} ty w | be 360 when reduced to teet and tons per foot 
ngth of the dock, or a total of 118,080 tons for #20 ft.; 
lock proposed would have a moment of ity of 
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further comparison of the dimensions, weight of ship to 
be docked, height of metacentre of these two foeae of “doeks 
may not be without interest : 


ion. Section 
Available len of dock 
for the fone eet +R. 
Extreme outside breadth... 123 ft. 9 im. 12, 
inside a slaad 85 ft. 0. 
Breadth of “ floor” a 5O ft. wo. 
Draught of water with) 
heaviest ship... ... $0 & 13... 
Area of nomersed tio; i 
ditto 083 Shs wn 4000 sq. ft. 1440 tons. 
Greatest ‘ight of ship 
: smahio of ot docked t 8000 tons 10,000 tons. 
Weight of dock ais 8350 ,, 6475 ., 
Centre of displacement 18 ft 6 ft 


below line of flotation 
Distance of metacentre 

from centre of displace- 

ment ” eee 
Distance of centre of 
gravity from centre at & ft. 
displacement * 
Centre of gravity above or} 
below line of flotation § 
Moment of stability per? 
foot in length of dock ... § 
Total for whole length of} 
dock aw ins wes 
Draught of water to take’ 
in a ship of 26 ft. 
draught with keel blocks 

4 ft. in height ... ‘an 

From the above comparison, it will be seen that a dock of 
rectangular form of the same proportion as that of Cartha- 
gena, will have the same total stability asthe UY form of dock, 
require about one-fifth less material for its construetion, and 
be capable of supporting a longer ship of one quarter greater 
weight, and with less draught of water. 

Moreover, the arrangements for docking are less compli- 
eated ; for when the ship is onee on the keel blocks, pump- 
ing is the only operation to be performed, as there are 
neither gates nor caissons to close in the ends. 

To represent the relative stability of different forms of 
section in a clear and simple manner (although not so aceu- 
rately as may be found geometrically or mathematically), 
the following Table is compiled from experiments on diffe- 
rent sections made of thin copper, to a scale of 10 ft. to the 
inch. The models were all 9 in. long; the leverage was 
taken at 8 in. from the central line of the model. P 

The lead weights representing the ship were cylindrical, 
and supported on their axis, at a distance representing the 
height of the centre of gravity of the ship, above the floor of 
the dock of 27 ft. 6 in. 


38 ft. Gin. 101 ft. 6 in. 


25.3 ft. 


13 ft. 3in. below 19 ft. above. 


660 tons 649.2 tons. 


219,780 tons 219.680 tons. 


50 ft. 45 ft. 





the whole (whe: 
, and the 

in is moreover available when taking in the 
floating dock for -he purpose of ing, painting, or re- 
pairing. 

Wooden floating docks of somewhat similar section to that. 
of Carthagena have been towed to their of destination, 
as was the Pola Dock, from Venice, Havannah Dock, 
from New Orleans, and more recently, that of Alexandria, 
from the South of France, but the square ends of this form 
are no doubt ill — for being towed through the water. 

In order to meet this difficulty, when it was contemplated to 
tow a dock across the Atlantic, a i arrangement of 
the rectangular form was med by Messrs. Rennie, better 
adapted for being towed through the water. The side walls 
were to be reduced to about two-thirds of the length of the 
floor of the dock, the rectangular ends of the floor to have 
been rounded off so as to form pointed ends, upon which 
temporary sides were to be raised to the required height, in 
order that the dock might be decked over from end to end ; 
this deck, together with the tem ‘'y sides, would have to 
be removed on arrival at its destination. 

Considering the length of the voyage, it was thought that 
the empty space below the deck might be available for the 
stowage of coals and other stores to supply (during the 
voyage) the steamers employed to tow the dock out. This 
form of dock would not have required a basin as at Cartha- 
gena, and the necessary repairs could have been effected b 
means of a rectangular iron box lowered under the dock, 
and placed against the defective part, and the water pumped 
out from within it. The joints between the box and the 
bottom of the dock being previously made water-tight by 
means of an elastic substance, or the water kept out by a 
pressure of air, which, in this case, would not have exceeded 
3lb. per square inch. 

In conclusion, it is considered that floating docks of the 
form and proportions to that of yoy ae oy will have ample 
stability for the heaviest ship to be docked. 

That it is of the simplest construction. 

That the smallest amount of material for a given strength 
and stiffness will be used in its construction. 

That the cost will be less than for other forms of section. 

That the simplest docking arrangements and safety of the 
dock are best attained by that form. 


A Table of Experi:nents on the Stability of different Sections of Floating Docks, made on Copper Models. 
Seale of 10 ft. = Lin. 
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BD bene ove ose oni _ one 6 , o © BL 1 3% 8 37 8 5 
iM sa ae sa tes wh 40 8 105 0! 27 6 1% 2 35 648 |} 12 15 
St aaa ats <page 78h | 7:8 j 211 | 82177 144 
—_—— -—— cad — 3 
died 0 eee ais ace 622 | 12 48 
F U with water ballast ... $2. | 4 5:3 8) 0) 2 5 Apo ws 4 62 
we Zi 7:3 oe oi ; a 
a TR es | Gey jt 4:8 fi: 7u VW 1 Stee = 
In the above Table, A and B represent sections of docks, And lastly, that by the modification su: in the papex, 
of the form proposed and that actually executed. It will be | they may be towed with comparative y to any part of 


seen on comparing 


the inclination of these two forms with the world. 
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We publish this weck detailed drawings of the new breech- 
loader recommended by the Ordnance Select Committee for 
Government adoption, and which has so successfully stood 
the severe tests to which it has been exposed by the Com- 
mittee during their prolonged investigation. The breech 
mechanism has undergone several important modifications 
in its construction since Mr. Martini first submitted the arm, 
and in the form in which it is recommended as a general 
military weapon it promises by its simplicity, durability, 
safety, and certainty of action, to justify fully the recom- 
mendation of the Committee. In strength, safety, number 
of parts, and simplicity of mechanism, in regard to facility of 
manipulation, and in cost, the advantage lies with the 
Martini, as compared with the Snider system; the block of 
the former cannot be blown open by a defective cartridge, 
as is the case with the latter gun, the divided stock of the 
Martini offers greater strength than the whole stuck of the 
Snider, which is weakened by so much wood being cut away 
for the reception of the lock: Against the thirty-nine pieces 
in the breech of the weapon now in use, are twenty-seven in 
the recommended arm, and the strength of the combination 
of parts is superior in the Martini system, while the load- 
mgand the extraction of cartridges is simple and more 
certain. In cost, too, it promises a considerable advantage. 

In the engravings which illustrate the arrangement of the 
Martini, Figs. 1 and 2 show the breech mechanism, opened 
and closed respectively. A A, is the barrel, B B, the body 
of the breech, CC, the block, D, the block axis pin, E, the 
striker, F, the main spring, G, the stop nut, H, extractor, I, 
the extractor axis pin, J, the rod and fore end holder, K, the 
rod and fore end Polder screw, L, the ramrod, M, the stock, 
fore end, N, the tumbler, O, the lever, P, lever and tumbler 
axis pin, Q, the trigger plate and guard, R, the trigger, 8, 
tumbler rest, T, the trigger and rest axis pin, U, trigger and 
Test spring, W, stock bolt, X, stock bolt washer, Y, stock, 
* lever catch, block spring, and pin, 4, locking bolt, 6, 

umb piece. Fig. 3 is an elevation of the piece, and the 
remaining figures show the principal details of the breeeh, of 


which Figs. 4 and 5 are the swinging block and stop nut ; | cartridge 
' out of the gun by the corresponding forward motion of the 


igs. 6 and 7 the striker and the main spring; and Figs. 8, 
¥, 10, 11, 12, and 13 are the pieces forming the lever, trigger 
guard, and cartridge extractor. 


| the end of the blook and piercing t 


| made with small projections at each side to grasp 








‘The block which closes the breech is hung upon a pin 
fixed in the top of the body, B B, and the upper surface of 
the block is followed to facilitate the iatehagiiats of the 
cartridge when the breech is open. On P (the lever and 
tumbler axis pin) are keyed two levers, which embrace 
the block on each side, and are keyed to it. On the same pin, 
is secured the lever, O, by raising and lowering of which the 
block is opened and closed, the end of the lever engaging 
with a spring, Z, and retained in place by it. Centrally, 
between the block actuating levers, is placed the tumbler, N, 
(which is formed with a notched projection on the forward 
side) free to move on the axis, P; on throwing down the 
lever, O (by which action the breech is o vened), the forward 
part engages the projection in front of the tumbler and 
forces the upper end of it, which works within the slot 
in the striker, E, against the abutment in the end of the 
striker, which is withdrawn by this action, the spiral main 
spring being compressed against the end of the stop nut, E, and 
the piece cocked. Raising the lever, O, lifte the} block, 
and closes the breech, the tumbler being retained in its 
place by the upper end of the trigger, which catches in a 
small lip, on the projection in front of the tumbler, the rest 
S, fitting both to the lever and the tumbler, keeping the 


| trigger m place, and Loong, Berger yr by the rest spring, V. 
| On pressing the trigger 


ck, and throwing the tumbler 
rest, 8, forward, the tumbler is released, and the striker is 
darted forward, the nipple passing through the opening in 
cartridge. 

The extractor arrangement is characterised by extreme 
simplicity, and certainty of action. Upon the axis, I, is 
mounted a cranked lever, H, the lower arm of which is 


| curved upward towards the bottom of the breech, and the 
upper arm, which is forked, rises, as shown in the drawing, to 


the centre of the rifle barrel. 
this part of the extractor. 


the 
cartridge. On throwing the lever, O, down, to gee 
block, the lower part of the extractor lever is t 
foreibly in contact with the block, and the 


forked end of the extractor. ; 
Fig. 2 shows the breech block closed and the striker 


i 


home. An inspection of the two figures will indicate the 

Serene ac ena et 
we hen of the gun ; om the side of 

the is shown an index, mounted on to the 

lever axis pin indicates the of the tumbler, and 

out whether the gun is or not. The locking-bolt and 
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advantage to the Henry .45 in. bore. pant heights 
of the trajectories of the cifferent rifles wero— 

in. ft. 
Snider 577... ove on oo, SLO 

» -& e ove -- 88 

_ Henry 45... aes ons os O62 
With regard to penetration, the result of the trials showed 
a marked superiority of the .45 in. bore over the .6 in; whilst 
the experiments in respect infli i 


The new cartridge which has been recommended by the 
committee, has a total weight of 718 grains, and a length of 
3.76 in. The bullet, which is made of 12 parts and 
1 part tin, is 1.27 in. in length, with a slight cavity at rear, it 
weighs 480 grains, and tapers from the base, which is 
45 in., to the smallest diameter, A39 in., the sides between 
the diameters being slightly hollowed, and the head con- 
oidal. The bullet is held in its place within the cartridge 
case — crimped after insertion ; one jute wad is placed 
next the powder, then a wax wad, then one or two jute wads 
next the bullet. 

The experiments conducted with this ammunition showed 
that the shape of the bullet enabled it to maintain a higher 
paces § - the oe fired from the .5 in. and .577 in. 
Sniders, the respective difference at a range of 82 ft. bei 
pater wn ed in favour of the han In the tod 
cartridge advan lay with the larger bores, the respec- 
tive lengths being, — wa! 
45 in. bore... oss eee 
S up» oe eg ee 

577 ese eos 
and this longer cartridge showed itself inferior i 
both those of larger diameter, but proved itself quite stron, 
enough for the requirements of the service. The weight and 
cubic capacity of ten rounds of each ammunition as packed for 
service is nearly the same. 
In recommending this new arm for introduction to 
service, the Committee close a long and tedious task, rendered 
more wearisome by the jealousies and accusations of unfair- 
ness which have been liberally made against them by dis- 
1s on competitors, and they have shown a sound 

gment in the selection of a weapon which best com- 

ualities which they set themselves to seek. 
mechanism has been of course modified 
and greatly improved since it was first submitted to the 
Committee; and although it of ity has ethiug 
in common with other breech-loading mechanisms of its clase, 
it is so far superior to all others in com: and simpli- 
city, that no accusation of plagiarism ean be fairly attributed 
to Mr. Martini, who, while starting from the prinei- 
ple of all falling block breech mechanism, shown an 
almost complete originality in evry by « the details. 

There is but one point upon which the decision of the com- 
mittee is to be questioned, and which can be only answered 
aha ees . bijec 

s the weakness of the spiral main spring a ter objec- 
tion than the ledependent side lock 7 Sods evidence wes 
heard for both principles, and we hold that the Committee 
has chosen wisely, for the main i te or broken can 
be renewed with ease, while the side remains always, in- 
volving a greater complexity of manipulation, and contrast- 
ing with the more elegant and efficient weapon, the me- 
chanism of which is contained within ite falling block. 


to 





ju 
bines the 
The Martini 





levels of floors of wa 
mT 1 is side elevation of the 
. Lisa si ation of the # 

justed for elevating grain or other ahcuaets an hold 
of a gm gf igat Sage ge ft lor ry 
of the top, and Fig. 3 is a front view of the same; 

4, 6, 6, 6*, 6, 7,7, and 8 illustrate detached portions and 
modifications drawn to an scale. 





framing, B, of it is made in two or more 
parts, so that it may be extended if required. At the outer 
end of this jib is mounted the wheel, ¢, another wheel or 
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The conveyer, ¢, shown ‘aside the building in "Fig. 1, and 

lwhich is provided with the opening buckets, Fig. 6, is 

| designed for delivering coal or wheat at any desired positions. 

ba s conveyer when employed in a building, as shown in 

Fig. 1, may be driven from the elevator by means of the flat 

| lim od chain, v', stops being fixed on the frame of the 

elevator to act on the catches, e*, and cause the buckets to 
deposit their contents as desired. 

"he wheels, ¢ ct c*, and the other chain wheels are formed 
with teeth to suit the links of the chains. The chain, g, is 
kept taut by | means of the pulleys, g*, which, by the adjust- 
ing screws, g’, are set apart as required. The adjusting te 
if the frame, a, are formed with slots, a*, through which are 
passed the set screws for securing the parts. When the 
angular powition of the frame, a, is altered, it is necessary to 
slacken or tighten the chains, f. and this is effected by means 
w lower the wheels, 





f the adjusting screws, a*, which raise 
! The bare, a’, are united and stiffened by the cross pieces, 
”. The extension frame of the conveyer is constructed and 


adjusted in substantially the same manner as the frame 


THE WOOLWICH GUN 











Some time ago four guns were made to try four different 
systems of construction: 1. The old Armstrong pattern. 2. 
Fraser's modified Armstrong, with steel tube three inches 
thick. and over it one mass of wrought iron, coiled and welded. 
3. Fraser's alao, but with a steel tube only two inches thick, 
the wrought-iron exterior being in two parts, the outer 


with coiled 


b. Pallies t's heavy gun 
About 600 


inner tube and cast iron cast over the exterior 
rounds were fired with each, and they 
except the Palliser, which was cracked in the tube near the 


shrunk over the inner. 


muzzle 
are now in progress again. The guns are all of 9 in. calibre 
The Fraser gun, with thin steel tube, has lately been fired 
another 500 rounds with battering charges, and remains 
perfectly serviceable. The test which it 
dured is as follows 





has 
































First 400 rounds with 30 |b. charges, the vent being at the 
rear of the charge; then 200 rounds with battering charges 
of 45 1b At this stage the gun was wanted for experiments | 

t Shoeburyness, and was re-vented for the purpose. There | . 
t was fired 14 times with 45 |b. charges Before continuing 
the test it w lecided to do so with the vent in the service 
p> t The gun was accordingly turned round and vented 
in | us lower sid It has just completed its third 

I ) rounds, this time all with 43 1b. battering | 
charges. From the commencement the projectiles have 
ulways weighed 250 [b., the service weight. 

The gun has, therefore, fired up to this time 400 rounds 
with 30 Ib. charges and 250 projectiles, and 714 rounds with 
full battering charges of 45 1b. English large-grain cannon 
powder This s about 19 tons of powder and 1244 tons 

f shot The steel tube is worn at the seat of the shot, but 
remains in excellent con¢ition for firing. We know of nm 
gun, either English or foreign, of equal size, which has en 
dured so severe a test. Indeed, it may be that no piece 
of heavy ordnance is ever likely to be called upon to stand 
such an extraordinary trial on real service—ce rtainly not in 
one war. An Armstrong gun of the Elswick pattern has 
fired a larger number of rounds, but not so many with 
battering charges of powder. We shall watch with mu h 
interest the further trials of these four guns—the representa- 
tives of English designs and manufacturing skill.— Times. 

KIOSK FOR THE VICEROY OF EGYPT 

Ow the following page we give liustrations of an iron 
bathing Kiosk, constructed some time ago by Mr. H. Gris- ; 
sell, at t R s Canal I rks, from designs furnished ! 
by Mr. G Kobert Steph 
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I an the kiosk is circular, presenting a covered floor 
pa 120 n diameter, and the portion of it which js 
walled assumes the shape of a Greek cross, the extreme 

' t two members of which is 106ft., and their 

i4 fi The square formed by the intersection of the 

two m ers is walled in with brickwork, and contains 

within its centre a bath room about 21 ft. square, also walled 

in with brickwork he surrounding ante-rooms or cornidors 

‘ juentiy are about 11 ft. in width, and are cut up into 
| such subdivisions as meet the wants of an Eastern prince a: nd 
f his household. Three of the projecting wings of the two 


r | members of the cross are enclosed by ironwork, and the fourth 


wing, which contains the offices and work rooms, is walled in 


msist of 





Ihe of the structure <« 72 = piles, 


namely, 32 d distribut ed nearly equally upon the circumference 
of a circle 106 ft. in diameter, 16 under the outer walls of the 








' 
remained sound, 


There the experiments ceased for the time, bat they | 


hitherto en- | 


|} at the top they 
| by wrought-iron facia girders of a double |, section 12 in. in 


| ing portions ot 


| and their main 


' 
| 
| 
| girders which connect the stanchions there. 
} 
| 
| 
| 
| 


emo 


ante-rooms, 8 ender the enclosure of the bath room, 8 under 
the side enclosures of the saloons and offices, and 8 to carry 
the approach. These piles consist each of a wrought-iron 
rivetted pile about 46ft. long and 2 ft. diameter, made of 
plates of such thickness as to bring the weight of the pile up 
to one ewt. per lineal foot. These were intended to be sunk 
to such « depth as would let them project 4 ft. Sin. above the 
level of low water, and were intended to be filled with con- 
erete. These wrought-iron lower piles are bound to- 
gether by horizontal struts at their upper extremities, and 
are surmounted by cast-iron columns 18in. in diameter, 
made in two lengths, each of 16ft. Gin. and 14 ft. 3in. re- 
spectively, which brings their upper ends to a level of 6 ft. 
above high water. The lower lengths of cast-iron columns 
are bound together also by horizontal struts near their top 
ends, and the two ranges of struts are braced together by 
diagonal ties. The upper ends of the outer ring of columns 
are bound together by a continuous wrought-iron curb 2 ft. 
3in. deep, made of gin. web plates and 4in. angle-irons 
rivetted to them on the inside only, thas forming a girder of 
a double | section. On the outside, ornamental panels and 
strings are rivetted to them. The tops of the columns that 
earry directly the wails of the buildings, are bound together 
also by mvetted single web of the usual shape, and 
2ft. 3 in. in depth. These, however, are provided with plate 
flanges 84in.in width. Parallel to the main girders there 
are under the floor of each of the wings three lesser girders 
only 18 in. deep, with 6 in, flanges; and the floor joists, which 
are solid, rolled 9 in. deep and ‘of 28 lb. weight per foot, rest 
upon these transversely at distances of about nh A ceiling 
of buckled plates is rivetted to these over the fe area of 
the apartments and saloons, and a flooring 9 in. in thickness 
is placed upon this, and consists of a layer of concrete 
The whole of the flooring outside the 








covered with tiles. 


| apartments, including that of the verandah, which is carried 


by cast-iron brackets projecting 6ft. from the face of the 
columns of the outer ring, consists of li in. oak boarding, 
spiked to Sin.x5in. timbers placed at distances of 12 in. 
from centre to centre, and bolted to the cast-iron bracke ts or 








| to the floor girders. The flooring of the approach is similar 
| to this 

The main ribs of the walls of the structure, and the main 

ipports of the roofing, consist of wrought-iron stanchions 

ut 25 ft. long, which occur at distances of about 5 ft. 4 in. in 

ter walls of the saloons, and these are of the usual girder 

10 in. deep with § in. web plate and angle iron flanges ; 

in the walls of the bath and ante-rooms they occur at dis- 

tances of about 10 ft. Sin. only, and are 15in. deep and of a 

treble JT secty These stanchions rest upon the large 


girders on the to > of the piles already mentioned, and at the 
end walls upon special girders placed transversely upon these ; 
are connected along the line of outer walls 





depth, and along the line of inner walls by single web girders 
| of the ordinary uble T section. At the twelve principal 
corners of the building cast-iron hollow stanehions 11 in, 


are placed, and at the corners of the divans or project- 
the saloons there cast-iron columns of a 
The roofs over the saloons and offices are flat, 
ribs or rafters consist of single web girders 
12 in. deep at te e ends and 15 in. in mid length, thus produc- 
ing a slight fall either way in the roof covering; on the end 
walls ot the saloons th *y rest on the top of the stanchions, 
and on the inner walls they rest on the bottom flange of the 


rs 
are 


le vas diameter. 





The outer skin of the walls consists of an ornamental! cast- 
iron easing, which is bolted to the pilasters, and which is 


j made to assume the shape of substantial ornamental semi- 


columns, atched window casements, and door frames: the 
window frames proper, however, are entirely of wood, and are 
to the wrought-iron stanchions and to the east-iron 
Cast-iron sash frames, glazed from the outside, are let 
wooden frames at their inner face, and on the 


fixed 
shell 


into these 


iter face they are fitted with wooden louvre blades as is 
seen in the engraving. 
It may be here observed that although the structure pre- 


ents the appearance of a two storied building, the whole of 
the apartments are on one floor. 
The central 


apartments, i.e., the bath room and its ap- 

purtenances, are covered in by, and derive their light from, a 
azed cupola or dome, 44 ft. in diameter at its base, where it 

is carried by a wrought-iron circular curb of the ordinary 


single web girder section, which is carried by the girders 





that bind cane ther the wrought-iron stanchions alreat dy 
named ; at that point it overspreads the ante-rooms, but at a 
heigh of 13ft. above its springing it is contracted to a 
diameter of 21 ft., which portion lights the bath room, and 





belic 
was mad 


we that provision for ventilating these inner rooms 


in the of the contracted part of the dome. 





base 


lts framework is of cast iron, and it is carried sf a tye. rit of 
bout 32 ft. above its springing, or 60ft. above the level of 
the floor of the apartments. 


The 


covered in 


structure are 
tiunber joists, which 


remaining portions of the roof of the 
by 1} in. bearding nailed to 
ted to the roof girders already mentioned, and the 


boarding is covered by galvanized iron, No. 18 W. G., th 


are bol 





joints of the plates in the direction of the flow of rain 
water being made by bending up the edges of the plates, 
say, about an inch, ar . covering them with a cap of the same 
material. Capacious gutters are » provided sd all round, and over 
the walls of the nour apartments, and the rain water is 
taken down through the hollow standards at the corners of 
the buildings, the gutters, however, are hidden behind an 
elegant cornice and ornamental cresting, which form part of 
the outer skin of the structure. 

The verandah is covered by a roof similar in construction 
to those just described ; the roof joists are of cast iron bolted 
at one end to the main ribs of the building, and resting to- 
wards the outer end upon cast-iron twisted c nar wae 3 in. in 
diameter; the roof, however, projects 4ft. beyond the 
columns, or beyond the floor of the verandah, thus affording 
plenty of shade, which is the great desideratum in all build- 
ings in the climate of Egypt. At the top the columns are 


the 
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bound together by elegant cast-iron strutting girders, and at 
the foot they assist in giving support to an ornamental rail- 
ing 3ft. in height. The four corners outside the enclosed 
portion of the structure, and inside the verandah, are lighted 
by elegant cast-iron glazed domes, 15 ft. 6in. diameter at the 
springing, which are partly carried by the walls of the build- 
ing, and on the side of the verandah by a wrought-iron curb 
resting on three ornamental columns. The ao ch is 
covered in by a roof similar to that of the gorandch, aod pro- 
tected by a similar railing. 

The whole of the ironwork was prepared with a view tc 
the inner walls of the apartments and the ceilings being 
plastered and decorated aceording to the taste of the viceroy. 
The roof of the verandah and of the approach also were pre- 
pared to receive @ ceiling of in. boarding bolted to the un- 
derside of the cast-iron joists. 

The bath room, ag has already beer stated, extends from 
the floor of the structure down to 'the level of low water, and 
is entirely walled in by glass louvre blades, 4 in. thick and 
10in. long, fitted, at an anglp of 60, into exst-iron frames 
fixed to the eight’ ¢olamne or piles which the walls of 
the roof. It is fitted throughout its depth @ cast-iron 
winding staircase, 5 ft. in width, by which the lerel of the 
wate? ean at all times be reached. It is, moreover, furnished 
with & wronght-iron’ doublée'tink, 9 ft. 4in. square outside. 
and 8ft.4in. squire inside, and of a depth of 6 ft. 3 in. out- 
side and Bf. 6 in. “inside, thas offering wafficient bucyancy 
to prevent ite sirfkiig in case of accident to the apparatus by 
which it is held im position ; if is saspended by a strong four- 
armed Gross piece from a ILin. chain, which is taken over 
some pullies on to the barrel of a crab stationed in the work 
room, by thearis of which it may be raised or lowered with 
the shifting level of the water in the Nile, and in its move- 
ment of ascent or descent it is guide by four strong wrought- 

ron bars, which’ are fixed to bratkets fitted ta the eorner 
pilés ‘of the bath roorn, antiwhith extend ovér the whole of 
its height. r 

Considerable taste has been shown in the general design, 
and the minute ornamental details which characterise this 
siruetare, and the iroiw6rk “was most carefully executed 
throughott by the ¢ontractor. We'are unaware it the Kiosk 
has been erectéd; it was completed and delivered at his 
order, but probably the stractdrg’does not Yet ‘grace the 
waters of the Nile. 





A PROPOSED FLOATING DOCK,* 
By Cwar.ts If. Wioeram. 

Tw 1853 his Excellency Count*Wimpfen, then in command 
f the Lmperial Royal Austrian Navy at Trieste, anticipating 
that difficulties would arise in docking the screw frigate 
Rudetski, our firm were at the time building for the im. 
perial Navy (the vessel-so recently unfortanately destroyed), 
owing to her size exceeding bétlvin length and draught of 
water the capabilities of the dry dock accommodation avail- 

le under ordinary ‘circumstances at Venice and Trieste, 

egested the eonstruction of fniron floating dry dock for 
the reception of vessels in — Water, and which, when the 
vessels were docked and shored, and the water pumped out, 
might be brought into shallower water near the arsenal, and 
the necessary repairs conveniently performed. Subsequent 
cireumstantés rendered it not nevessary to carry out this 
project. 

It will be seen that this “arratigement involved many dif- 
ferences from the ordinary cOnstruction of floating doeks, 
the draught of water of the Radetzki, when prepared for 

cking, without her consumable stores, coals; &c., was 
17 ft. 6in. ; and it was necessary to provide sufficient strength 
in the construction of the dock t@ meet the strain of so large 
vessel at the varying draughts of the dock when filled with 
water, and when the ‘water Was pumped cut, as well as to 
have sufficient flotation powe? for the dock in a roadstead. 

With a view to obtaining the best opinion as to the 
trength necessary for the several parte, we consulted with 
Mr. W. Fairbaira, and arranged the details in accordance 
with his opinion. 

The dimensions of the dock were proposed to be: 

Length from inside of gates to otitside of dock head 228 ft, 





> : inside . 223 ft, 
Breadth over all... pack ann oes <9 oes 86 ft, 
- from inside to inside of ait cases of dock ... 58 ft, 
D pth from lop xf floor to op « f deck one o- 23 ft, 


By reference to the accompanying transverse section of the 

lock, it will be seen that the intention was to to have frans- 

evse frames or ribs, formed of 5x6 x4 T-irons, placed back 
back 14%, Gin. apart. 

Every fourth frame or rib was to be connected, for the 
whole of ite height, by plates ¢.im. thick at the lower part. 
and g im. thick at the upper part, rivetted to the inner mb of 
each T-iron, 

Every second frame was to be similarly connected to the 
height of 12 ft, and. above that beight, as also the first and 
third frames for the whole of their height, were to be con- 
nected by plates Gin. jin. thick, placed 2 ft. apart, being 
rivetted to them. 

The plating of the inside mid ‘outside skims was to be 
nvetted to the ribs in the usual mianner. 

The plating of the duteide was for 26 ft. on each side of the 
middle line of the dock to be 4 in. thick, thence for 6 ft. jn. 
and above § in. thick. 

the inside plating for 20 ft.om each side the middle line 
was to be } in, thick, thence for 12 {t, { in., and the remainder 
é in. thick. 

Each skin would, of couree, be made water-tight. In 
addition, there were to be seven intercostal keelsons, ¢ xtend- 
ing the whole length, fornied of £ in. plates connected to the 
piating by 4« 4x4 in. angle irons. 

The entrance of the dock was to be closed by gates shutting 
in the usual manner, with sluice valves, &c., for filling, and 
means for securing the gates when closed. 


* Paper read before the Institution of Naval Architects. 
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Pumps, worked by a high pressure engine, would have 
been fixed in one of the compartments at the head of the 
. neg ny pumping out the water, and the beovesary ca 

&c., for warping, and srrange , i 

pe yoo Hug, ngements for securing were to be 
On these it is not necessary to dilate. 

Difficulties caused by the depth of water in the roadstead 
required some modifications in the plan first proposed, and 
rendered it P to reduce the depth between the two 
skins, and to make additions to the other parts, to compen- 
sate for the strength that would have been otherwise 
sacrificed. 
The total weight of the vessel, for the reception of which 
the dock was designed, was 2200 tons, though this would be 
somewhat reduced when in the state that vessels are when 
ordinarily docked for repairs. 

It would be found by calculation that in round numbers, 
taking the depth at 25 ft. (viz. that to which it was first 
proposed to immerse the dock), in round numbers each lon- 
gitudinal foot in length would be exposed to a ure of 
about 10 tons, or 180 x 10=1800 tons on each side; to this 
must be added the pressure on the gates and head 160x 10 
=1600 tons, or a total external pressure for both sides, and 
the ends of 5200 tons. 

Using the formula deduced by Mr. Fairbairn, from the ex- 
periments made prior to the constraction of the Britannia 
Bridge, viz., W = =, and taking 1 ft. in length of the 
dock constructed as proposed, we have 9x 48x 80_ 60 tons, 

ez 576 
the resisting foree for every foot in length on the sides of the 
dock, or in the ratio of 6 to 1 in favour of the strength of the 
dock, allowing ample margin as regards security, 

Before concluding, I think I am entitled to remark, that 
the arrangements of materials here suggested by Mr. Fair- 
bairn, forthe first time as 1 believe, viz., that of a succes- 
sion.of athwart ship bulkheads, and intercostal keelsons, have 
been developed into the system of modern shipbuilding, now 
solely adopted in the construction of the large ironclads and 
similar vessels of the British Navy. : 


AGRICULTURAL STEAM ENGINES, 
To rue Eprron or ENGINKKEING. 

Sie,—In your number for February 5, page 100, you in- 
serted some suggestions of mine for the uaprovement of 
agricnitural locomotives. [ now send you a sketch of an 
engine that, in my opinion, would be thoroughly suited for 
all agricultural purposes. You will observe that I have 
adopted your remark about the danger of “ priming,” and 
have put tlie two plates 4 in. apart instead of only 24 in., as I 
originally suggested, and notwithstanding this change the 
boiler might be set on an incline of 1 in 3 with only 6 in. of 
water over the firebox, and run no danger of burning it. 

As to the refrigerator, when you come to calculate it, you 
will find jt will go into a very small space. Recolleet I do 
not propose to work the engine as a condensing engine, I 
simply seek to reconvert the waste steam into water. Now 
it is a well-known fact to distillers that one foot of copper 
surface, well supplied with cold water, will condense two 
gallons of spirits per hour; but the latent heat of alcoholic 
vapuur is about half that of steam from water, so that one 
foot of copper surface, well supplied with cold water, would 
only condense one gallon of water. Remember we have 
simply to condense it down to 212°, we have niot to cool 
below that. Weill, there is no doubt that air is not so good 


the work of cold water, then one square foot of copper 
surface, well supplied with cold air, ought to condense half a 
gallon of water per hour, and that is the calculation I pro- 
ceed upon, 

Enginerts nowadays usually give in portable engine 
20 square feet of heating surface in the boiler for each 
noniinal horse power, but 20 square feet will boil off, asa 
maximum, 10 gallons of water per hour, or half a gallon to 
each foot, therefore, I say, give the same cooling surface in 
the refrigerator as you give heating surface in the boiler. 
Let us look at this in another point of view. The mean heat 
of a close fire, where it first impinges on the boiler, is about 
650°, but this rapidly cools down as it passes through the 
tubes until it falls, to say, 350°, so that the average heat is 
certainly not more than 500°. Now the heat of high pressure 
steam 13 about 320°, so that the difference between the two is 
only 130°. Now if we take the average temperature of the 
air as {(*, and the heat of our waste steam at 220°, we have 
180° us the difference. No doubt the air will get heated 
befére it issucs out at the top of the tubes, but if we keep u 
a good current it would not rise to more than 90°, which 
would give an average of 70° instead of 60°, and so reduce 
the difference between the steam inside, and the average 
temperature of the air outside, to 160° instead of 180°. I 
think, however, I have said enough to satisfy you that the 
thing fy practicable, and if practicable it is certainly worth 
the £ cable. : ; 

I would be glad to hear your opinion as to my suggestion 
of making the hind wheels of every wagon driving wheels. 
If practicable it overcomes one great ditheulty in road loco- 
motives for heavy draught. The engine, which I send you a 
sketch of, would not weigh, with a tull allowance of conl and 
water, more than seven tons, and of course that diminishes 


| her adhesion, and that is my reason for seeking to obtain 


additional adhesion by working the hind wheels of the 
wagons. 


Crank Shaft : 
2 Cranks. 
4 Eceentrics. : ; 3 
2 Spur pinions to work the intermediate shaft. 
1 Small pulley to work chimney fan near the middle. 
2 Small pulleys near outer ends to work the refrigerator fana. 





2 Driving pulleys of different diameters, one ut each end, 


for working ordinary farm machinery. 


a conductor as water, but if we allow that it only does half 


Intermediate Shaft ; 

B Spee whesls 2 times as henge cc tp plslews an week 
2 Chain gear pinions 12 in. with elutch to throw is. or 
for working 3 ft. wheels on driving axle. ra 
1 Governor to speed the cylinders at 160 double strokes pér 
minu 


te. 
I pinion at one end to work ploughing drum, and 
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1. Let the boiler be sufficient for an ordinary eight-horse 
full — engine, say about 160 ft. of heating surface, and 
let the refrigerators have the same extent of cooling surface. 
The outside easing of firebox can be 3 ft. 6 in. wide, and 3 ft. 
from back to front. The barrel can be 2 ft. diameter contain- 
ing 66 tubes 2 in. outside and Ijin. inside diameter. From 
the top of the barrel will spring two plates set 4 in. apart, to 
contain a vertical wall as it were of water and steam, and 
these can be 2 ft. high. 

2. The outside plates of firebox should be made 6in. wider 
than necessary, so as to give convenience for rivetting on the 
tender and the frame behind. 

3, The firebox being 34 ft., and the barrel only 2ft., there 
will be a vacant » between the barrel and the frame of 
9in. on each side, and this will allow us to get down the 
piteh chain inside the frame, so that the bearings of the 
driving axle will be close to the nave of the wheels, which 
will make a very strong job. 

4. Between the two pitch chain wheels on the driving axle 
will be placed a bevelled wheel working another bevel wheel 
on & horizontal shaft exactly under the centre of the engine. 
This horizontal shaft will have an universal joint just under 
the smokebox to join on to a similar shaft, and pair of wheels 
placed on the hind axle of the wagon which follows and 
carries the load, so as to make the hind wheels of the wagon 
also driving wheels, which of course would be exactly the 
same size as the driving wheels of engine. The wagon be- 
hind will be tracked by a short pole connected to the engine 
by an universal joint exactly under the other universal joint. 
the shaft under the wagon must also have an universal joint 
exactly over the centre pin of the fore carriage. In this way 
both the shaft and the train would be perfectly articulated, 
and could wind about as it pleased without injury. To keep 
up a speed of three miles per hour the wheels only revolve 
about fifteen times in a minute, at which speed a jointed 
shaft would work well. 

5. The boiler would be closed in with a flat plate 54 ft. 
wide, and I would carry that plate the same width into the 
smokebox, so as to form a flat table or bedplate for the engine 
and machinery to be fastened to. Where the spur wheels 
and pitch chain pass through it eould be cut away and 
strengthened with angle or ‘T-iron rivetted on below. 

6. Although the boiler is only 8 horse yet I would make 
my engine a nominal 12-horse by putting in two 8 in. cylin- 
ders. I would, however, cut off the steam at three-cighths 
of the stroke, so that in reality I should only use each stroke 
three-fourths of a cylinder fuil of steam. My 12-horse 
cylinders, then, would not use so much steain as an ordinary 
6-horse engine worked at full pressure; therefore the 8- 
horse boiler should be amply large to supply steam. 

7. I would speed the cylinders to make 15° revolutions of 
the crank shaft per minute, and I would reduce the speed of 
the driving wheels to one-tenth, or 15 revolutions, which 
would give a speed on the road of about 3 miles per hour. 

& I would make the hind wheels of each wagon also 
driving wheels, and work them by a shaft under the centre 
of the engine with universal joints where each carriage 
joined on, and also universal joute over the centre pin of 
each fore carriage. 

0. The wagons would be tracked by a short strong pole, 
which would also join on to the engine with an universal juint 
so that the whole train would be thoroughly articulated, 


am, &e., 
Pen Ithon, Feb. 0, 1869. Groner Avevstus Hata. 


[The publication of our correspondent’s letter has been un- 
avoidably postponed owing to the demands upon our «pace. 
We fear that the form of boiler proposed would still prime 
badly, notwithstanding the alteration that has been made. 
As regards the surface condenser we have spoken at some 
length in an article on “ Air Suriace Condensers” on another 
page of the present number, and we need only remark here, 
therefore, that the eurlace which Mr. Haig proposes to give 
to such a condenser would be very ineuflicient. The method 
proposed of coupling the engine to the following wagon, and 
making one pair of the wheels of the latter driving wheels, 
would no doubt answer well for moderate speeds ; and there 





are several other points about Mr. Haig’s designs which our 
readers will no doubt regard with interest.—Evp. E. | 
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FRIDAY, MARCH 10, 1869. 


INDIAN RAILWAY ROLLING STOCK. 


In India, as in this country, attention has of late 
been forcibly directed to the desirability of effecting a 
reduction in the proportion of dead weight to paying 
loud in railway trains ; and as long ago as September, 
1867, the Government of India communicated with 
the local governments on the subject, and requested 
reports from the various railway authorities on the 
modifications in the construction of the rolling stock 
which could be made for obtaining the desired end. 
In answer to the request of the Government, reports 
have since been made by the officers of the East 
Indian, the Madras, the Great Southern of India, 
the Bombay, Baroda, and Central India, the Sind, the 
Eastern Bengal, the Calcutta and South-Eastern, and 
the Punjab and Delhi Railways; and these reports 
have been embodied in a Government return, which 
has been lately published, and which contains much 
interesting information concerning the goods-carrs ing 
stock of the various Indian lines. 

The carrying power of any railway wagon is limited 
in two ways, namely, first, by its capacity for contain- 
ing goods, and, secondly, by the weight carrying 
capabilities of its springs and axles; and, judging 
from the statements contained in the reports hove re- 
ferred to, it appears that the railway goods wagons at 
present im use in India, are most of them faulty in 
the latter rather than in the former respect. Thus, 
in the case of the East Indian Railway, it appears 
from the note of Mr. Cecil Stephenson that the eapacity 
of the 6-ton covered wagons in use on that line varies 
from 644 to 720 cubic feet, and that of fifty-eight 
commodities forming staple articles of transport, but 
~wws = too bulky to form a full Joad in the case of 
the smaller, and but five in that of the r wagons. 
The articles in which the line has the pean traffic, 
moreover, are stated to range from 43 to 75 cubic feet to 
the ton, and thus while, as far as capacity is concerned, 
the smaller wagons could carry from about 8} tons to 
15 tons, and the Jarger wagons from about 94 tons to 
16} tons, of these goods, their practical carrying 
power is limited by the weakness of their springs and 
axles to 6 tons, a weight which is about equal to that 
of the wagons themselves. On the other Indian lines 
the state of affairs is so similar that it is unnecessary 
that we should particularise them, and we may, there- 
fore, go on to consider the remedies available. 

The proportion borne by the dead weight of wagon 
stock to paying load may evidently be theoretically re- 
duced in two ways, namely, by effecting a reduction 
in the actual weight of the wagons themselves without 








to resist the various strains and shocks incidental to 
locomotive traction, shunting, &c.; and the smaller 
the wagons the greater is the proportion which this 
weight bears to the total weight of the vehicle. It 
thus follows that as far as the mere reduction of dead 
weight to paying load is concerned the tendency should 
rather be to inerease the capacity of the wagons; but 


at times difficult to obtain full loads for very 
wagons, but the turntables, &c., of most of 
Indian lines are unfitted to the handling of stock, 
having a wheel base greater than 11 ft., the present 
maximum, while the buildings, &c., will not allow any 
great increase to be made in the width of the vehicles. 
Under these circumstances the only course open ap- 
pears to be to maintain the present general dimensions 
of the rolling stock, except in the case of 8 
specially designed for carrying light goods ; to jo so 
as far as possible, what we may term the structural 
weight of the vehicles; and to strengthen the springs 
and axles, so as to adapt them for carrying weights at 
least 50 per cent. greater than at present. Whether 


i | any great reduction can be made in the weight of the 


present stock without at the same time impairing its 
strength and diminishing its capacity, is a question 
which has been lately receiving the anxious considera- 


‘| tion of the consulting engineers of the Indian lines in 


this country, and reports will, we understand, be 
sbortly made by them on the whole subject. For our- 
selves, we are inclined to believe that so long as the 
wagons are constructed of timber, as at present, no 
very great reduction can be made in this way, although 
some weight might, we think, be saved by an altera- 
tion of the system of buffer and draw apparatus in 
general use. If iron framing, or an arrangement of 
composite framing composed partially of timber and 
partially of iron, or, still better, of steel, were adopted, 
some reduction in the dead weight might, no doubt, be 
effected ; but the adoption of these systems of construc- 
tion are open to the objection that in India there would 
be more difficulty in ~— the repairs of such 
wagons than of those now employed. 

Altogether, it appears that the greatest improve- 
ment is to be effected by increasing the weight carry- 
ing power of the stock. With this end in view, an 
additional pair of wheels has been added to some of 
the waggons on several of the Indian lines, and their 
weight carrying power thus increased 50 per cent. 
As a temporary expedient, this plan is no doubt a 

ood one, but it is one which could not, we consider, 

recommended for permanent adoption. The ex- 
perience obtained with six-wheeled carriages and 
wagons on English lines has been far from satis- 
factory as regards economical working and mainte- 
nance, and we have no reasons for supposing that 
different results would be obtained in India. 

With an increase in the strength of the springs and 
axles, and a corresponding increase in the load per 


here again practical difficulties oceur, for not | is it | | 


i 
ii 
| 
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propose to say a few words 
these condensers, and the proportions which should be 
given to them. 

+ When a tube heated internally by steam or other 
means is exposed to the air, it loses heat in two ways, 
namely, by radiation and by convexion, the amount of 
heat lost by each of these means being subject 
siderable variation, according to the te 
the tube itself, the temperature of the aif in contact 
with it,! he temperature of surrounding objects, and 
other circumstances. At low tem res the loss 
by radiation may be taken as sensibly proportionate to 
the difference between the temperatures of the emit- 
ting and receiving bodies ; but at high temperatares, 
and with great differences of temperature, this law 
does not hold good. The loss of heat by convexion, 
or by contact of the air, does not vary directly as the 
difference of temperature between the heated body and 
the air; but becomes proportionately greater as that 
difference is increased. The laws which govern the 
cooling of heated bodies exposed to the air are, in fact, 
somewhat complex, aud we shall not attempt to enter 
fully into their consideration here, but | merely 
apply to the case under consideration the data which 
have been obtained by reliable experiments, 

The most valuable researches on the cooling of 
heated bodies —— to the air are those of Dulong, 
who has deduced from his experiments some excellent, 
though somewhat complicated, formuls for calculating 
the loss of heat under different conditions. According 
to the experiments of Dulong a horizontal pipe, 2 in. 
in diameter, containing steam at atmospheric pressure, 
and pe exposed to air at a temperature of about 
57°, would be subject to a loss of heat sufficient to 
condense .341b, of steam of atmospheric pressure 
for each square foot of exposed surface per hour. 
If the pipe were filled with steam at a pressure 
of 100lb. per square inch, the temperature of 
the external air remaining the same, the loss of 
heat would be sufficient to condense about 0.8 lb. 
per square foot of surface per hour. ‘These results 
agree very closely with those obtained in the course 
ot ordinary practice by Messrs. Perkins, who have 
had very considerable experience in heating by steam 
pipes. Messrs. Perkins have found that in the case 
of pipes, charged with steam at a pressure of 100 |b. 
per square inch, about 100 square feet of exposed 





axle it would, we think, be found necessary in India 


advantages of such boxes under any circumstances it | 
is unnecessary that we should speak here, and | 
we shall merely remark that in India where the} 
heat, bad dusty ballast, and unskilled labour ail 
tend to promote the frequency of hot bearings, 
such boxes are particularly required. It has we 
know been urged that oil boxes require more skilled 
attention than grease —— -_ if “ former are 
roperly constructed we believe this to be a mistak 

od thom who have given oil axle boxes a fair trial 
on a large scale will, we know, agree with us. To 
obtain the full advantage of oil boxes they must, how- 
ever, be generally adopted throughout the whole rail- 
way system in which the vehicles provided with them 
run; and we trust that this may be the case in India. 


AIR-SURFACE CONDENSERS. 
We publish, on — page - the omen yp 
letter from a correspondent who proposes to econo- 
wien the water required for su shag the boilers of 
i engines with air-sur- 





traction engines, by fit s : 
face condensers, or, Soe words, with 





surface are requisite to condense per hour the steam 


to employ oil as a lubricant in place of grease, and to | produced by the evaporation of a cubic foot of water, 
fit the whole stock with oil-tight axle boxes. Of the | whilst, when the steam in the pipes is of atmospheric 


pressure, about 150 square feet of surface are re- 
quired to produce the same result. The amounts of 
steam condensed under the two circumstances were 
thus 0.625 lb. and 0.417 Ib. per square foot per hour, 
quantities which agree very fairly with those given by 
the researches of Dulong. These results, it must be 
borne in mind, are due to the combined losses by radia- 
tion and contact of air; but in the case of a surface 
condenser, consisting of tubes surrounded by steam and 
ton ‘would beastly seloned, tho coding! ofe 
tion W ly ing effect 
being almost entirely dae to the contact of air alone. 
U these circumstances the value of the i 
surface would be diminished to about 
surface —_ ao ped air, and instead 
square condensing 
about $ |b. of steam of atmospheric 

only be capable of 
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combined with the rapid circulation of the air thr ugh 
the tubes, caused by a fan or other contrivance, will, 
f<¢} 


to some extent, increase the efficiency of the coudens- 
ing surface ; and taking all these facts into considera 


tion, we may, we think, fairly estimate the value of 


such tube surface as about equal to that of free iy ex 


posed surface heated by steam at atmospheric pressure, | 


each square foot being capable of condensing, say, § ib. 


steauw per hour 
‘ 


Taking this fact as our siarting point, let us next | 


ascertain the dimensions of an air surface condeuser, 
suitable for such an engine as that mentioned by our 
corresp ndent It IS propose 1 that the b ) his 
ne surtace, 


engine should have 160 square feet 


and th ria is estimated to b ’ vap rat 
ing Sib, of water per square foot hour [he 
total evaporation would thas be 160 » 

water per hour; and, supposing th 

steam pr duced to be used bythe engine 

would requir to have SUOKS 

of surface gain, if we suppos 
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0.02546 lb. as the difference between the pressures at 
the two ends of the condenser tubes, requisite in order 
that they may transmit the necessary quantity of air. 
This difference of pressure of 0.02546 lb. per square 
inch is the pressure against which the fan—or other 
|blowing apparatus employed to supply air to the 
condenser—would have to deliver the air; and the 
net-work done by the fan will be the same as if the 
whole weight of air was raised to a height equal to 
that of a column of air of uniform density which would 
give the same pressure per square inch on its base as 
that against which the fan has to deliver. At the 
temperature of 62° the height of a column of air giving 
a pressure of 1 lb. per square inch on its base, is 
1892 ft., and the height corresponding to a pressure 
lof 0.02546 Ib. per square inch is thas 1592 x 0.02546 
$8.17032, or say, 48.2 ft The total weight of 
lair passed through the condenser per hour being 
55 e work to be done by the fan will 
) 
~ == 44.762.9 foot-pounds per 
minute. This,it must be remembered, is the net amount 
f work performed by the fan, as measured by the 
quant ty Ol air delivered, and it will form, pr »bably, 
not more than 6!) per cent. of the power required to 
lrive the fan, and consequently taken from the engine 
laking the effective duty of the fan as equal to 
60 per cent. of the power applied to it, we should thus 
hav 4,763 x 100_ 74,605 foot-pounds of work per 
Hv 
minute, or 2.26 horse power absorbed in driving the 
fan, an amount probably equal to quite one-elgath of 
i 


the total indicated power developed by the engine. 


If in place « f 2000 tubes 6 ft long, 3000 tubes 4 ft. 
ised in the condenser, the power re quired 
fan would no i 

unnecessary that we should do more 
out this fact here, 
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' » make a { ide I! : ‘ ec nm bs : 
which Mr Creare: All bo , recn Wicl in 
¢ Lord Alfred Paget, the earliest 
’ this class pie é r and ‘4 ft. 
diameter and 61 
lers, 2 ft. 6 
er and 5{t. 6m. lon 
ywner to the Government, in 1866, and 
is one of H.M. steam la 
that time, not o { lemand arisen 
t hoats trom to gratily a 
uasi-mechanic home ind 
broad for bu ss purposes, where a thousand uses 
i ( em. Light, capacious, fast, and ex- 
remely handy, they are invaluable for m 


ile abroad for tra 


sce llaneous 
traflic on our river - wh it of n ails, 
| light goods, or ] C1 vy t i e which no 

ther craft can fill. Indeed, it 1s for foreign river 


| navigati n that the steam launches are especially 


a | adapted, and that they answer this purpose thoroughly, 


sbout 0.00) Hil ' re mech 

mz, there is 

rence pressure of 0.000073 ib. per 
the two ends, in order to overcome the 
istances due to the transmission of one 
ol ar per minute ; and these resistances 
oth « ipe, and as the 

ur passe d through it. In 


each tube would have 
iy, 6.1 cubic feet 

long, the dif 
overcome the 

ransmission of this 

$= 0.016297 98, 

; per sq eimeh. Adding this pressure 

f erly obtained as necessary to give the 
i velocity of flow, we get 0.0163+0.00016= | 


jis shown by the fact that orders are being constantly 
received for them from the Brazilian and other 
Governments abroad. 

Messrs. Yarrow and Hedley, of the Isle of Dogs, 
devoting themselves exclusively to this class of work, 
find a large and constant occupation, and from their 
having made this class of construction a specialty are 
securing almost a monopoly of orders. The standard 
class of launch which they are now making is 
Oft. in length, 5ft. Gin. beam, with a draught 
of water of 2ft. 2in. Such a boat seats from 
twelve to sixteen persons, almost the entire ac- 
commodation being forward of the machinery, which 

spies about one-quarter of the whole floor room. 
he boiler for such a boat is 2ft. Gin. in diameter, 

and 2 ft. 9in. high, with vertical tubes, the ton tube- 
plate being recessed downwards about 10 in., with 
curved sides, so as to allow sufficient elasticity for the 
tube to expand and contract freely. The engine, | 
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which is placed well aft, to give as much room for- 
jward as possible, has a 5 in. cylinder, with a 5 in. 
| stroke, and the whole of the gear is designed with : 
|view to strength and simplicity, whic! is especially 
| requisite in these engines, as they may be tended by 
unskilled hands. Of course, the design varies with 
different requirements. Single or twin serews may 
| be fitted, and vertical or horizontal boilers, as the 
boat is intended for use in fresh or salt water. Speed 
may be partially sacrificed to comfort, or plenty of 
|room may be obtained at a slight sacrifice of speed ; 
but in their standard type of launch, Messrs. Yarrow 
!and Hedley have arrived at a good practical mean, 
building roomy boats, which can be driven at eight or 
nine miles an hour, and carrying on board sufficient 
coal for a ten hours’ ran. 

Amongst other works which these makers have now 
in hand are two launches for the Viceroy of Egypt. 
One of these, driven by twin screws, is a fine speci- 
men of work, and is being elegantly fitted up through- 
out. She is built with a cabin forward, which, beme 
independent of the hull, can be removed when re- 
quired. The other boat approaches more nearly their 
ordinary class of work. Both these vessels, when 
finished, will be 
transported to their destination. 


shipped on board complete, and so 


THE CHIEF CONSTRUCTOR OF THE NAVY 
ON THE STRENGTH OF SHIPS, 
Mr. Reed delivered the cor 


at the Royal School of Naval 


12th inst. 
vw lecture of his cours 


riday last 


His remarks were confined to the vertical 
rength of ships, a subject very closely allied 
ch be had so fully discussed in precedin 
longitudinal strains and strength. At the ou 
turer alluded to the fact that lo 


*, and ne ynpanied by racking strains 


itudinal bending 
ssarily, 1 
f longitudinal direction, 

on edge in the variou 
lanking or plati and th 

al shearing 


r@ first s 


ten 
ring 
m th 
siven this practical illu 
t graphical method 

it Various parts of a ship, and had 
1 of this method to the Minotaur 
Bellerophon were shown We cannot now explain the 
wess by which these curves of racking forces we re arrived 
thee it to say that the lecturer cay 
: the method is « 

vy Mr. Reed to 


sultants, vertical pressures, or loads, and bending 


tration, he 


ms where 


. res f the anniicatik 
results of the applicati 


a detailed ex 
i] 1 


that previously employ 


a ship. In this connection ; 
lecturer made some interesting remarks on the posi 
et 


for various parts of 


re sections of maximum and minimuin racking forces in « 
ship afloat, showing that the greatest forces have to be re- 


ht balances the 


sisted by those sections where the wei 
ind that the sections of maximum bending mo 


He also 


value, in 


buoyancy, 
ment are those where the racking strains ars ro. 
gave the result of a calculation for the limiting 


terms of the displacement, for the racking 
of the Minotaar 


strains expe- 
rienced by a ship at sea 
when supported on a single wave crest. 


es of racking 


based upon the cas 


The cur forces used by Mr. Reed were put 


forward by him only as fair approximations, and, in order to 
illustrate the necessity for not trusting blindly to those 
curves, as well as to show the causes and limits of inac- 
curacies, he took a piece of the Belk rophon near one of her 
armoured battery bulkheads, and calculated the weights of 
18 in. lengths, thus rendering it clear that the curves of 
weights previously employed, so to speak, averaged the 
actual inequalities of distribution. 

It being shown that the racking curves might be re- 
garded as close approximations in nearly all cases, the 
different conditions of 
strain in the Minotaur and Bellerophon, illustrating his 
remarks by constant references to the diagrams before 
referred to. This part of the lecture 
teresting, especially when taken ia connexion with the 
remarks made in a previous lecture on the different character 
of the bending strains experienced by the two ships. For 
each vessel the diagram gave the curves of loads, racking 
forces, and bending moments, so that it was possible to 
compare the 


lecturer went on to contrast ti 


was extremely in 


different, distribution of the weights and 
buoyancy, and the resulting differences in the bending and 
racking strains—a comparison which was rendered fair by 
the fact that the same scales were employed for the cor- 
responding curves in both ships. Some generalisations on 
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the number of the sections of maximum and minimum 
racking concluded this part of the lecture. 

Next Mr. Reed dealt with the question of resistance to 
vertical strains; taking first the case of a bent beam and 
afterwards passing to actual ships. “We neéd not folléw 
him in the discussion of this part of the subject, as there 
could not from the nature of the case be much novelty of 
matter; but of the mode of treatment, it ia proper to state, 
that he rendered into popular language the results of 
mathematical investigations, and strove to make those of 
his hearers who could not follow out those investigations, 
eognisant of their great featuré This was particularly 
the case in the the varying intensity, or 
unequal distribution of verti al stress, over a transverse 

tion of a bent beam. 

In considering the resistance of actual ships to vertical 
racking, the lecturer departed from the ordinary method, 
preferring to treat a ship as a hollow girder of nearly 
rectangular section, the thickness of the sides of which is 
inconsideratie «hen compared with its external dimensions, 


illustration of 








to King’s Weir, the river consists of one deep and capacions 
stream, fully adequate to the ing of floods when a fow 


shoals have been removed. Just before ing King's Weir 
the W. stream leaves the main stream 
|.i8 the first of numerous ineflicient by 
which the drainage of the valley is carried the 


Oxford district for a distance of 7} miles. These branches 
have various confluences among themselves, and do not finally 
unite until just above Sandford Mill, whence the entire 
drainage of the flows on in a si broad channel 
nearly to Abingdon, a distance of 133 miles from Eynsham- 
bridge. The rt, thererore, which in our oye 
is ti which must be dealt with in order to benefit the 
city and suburbs of Oxford, extends from King’s Weir to 
ee King's Weir should be rebuilt on an improved 
plan. This work is nece for the purpose of holding wu 
the head of water required for he on igation from the 
Oxford Canal to Eynsham, and for the mills at Wytham aod 
Wolvercote. Its power to discharge floods should be greatly 


ine! a. 
* Below King’s Weir towards Gedstow Lock the channel has 
been for many years disused for navigation; and is conse- 





He deduced from this consideration that no great error quently in several places choked up. Sich obstructions 
would result from supposing the maximum intensity to ex- | should be removed, and so also should the fishing bucks at 
ed the mean intensity of the racking strain in the ratio of | Godstow Bridge. Godstow Lock might be repaired and 
9 to 1, which ratio w therefore emploved in the calcula lowered at a moderate expense to suit the improved level of 
tions which follow Preceding writers on the subject the river ; but itis now unpassable, and the traffic of the 
have considered t ‘ fair approximation to the | ™¥er above King’s Weir is earried for a short distance through 
somata tatons obtained by neglecting the | @¢ Oxford Canal, so that there is no absolute necessity tor | 

satel te 4 “dlrs ttom. and dividing the total | #% ™aimtemance. Below Godstow Lock the river, as it skirts | 
ee ei ce , Port Meadow, is of ample width, but is greatly cbstructed | 
racking force by the a those parts of the skin which by shoals, which should be removed, together with Medley 
would be put into the f tl alent girder for bend- | Weir, The Port Meadow, which is now even in summer 
ing strains, It is interesting to state that the results of the scarcely raised above the surface of the river, would thus be 
thod i Mr. Reed to be very close to | effectually relieved of the flooding from which it suffers 
each other in t " which he took, These cases | greatly. 
were the had t 1 as examples, respectively, The next material obstruction is presented by the Botley 
of wood. ir l , ships in the division on | Bridge. The middle arch, with the massive piers on each 
gitudinal h. It was shown that in each case the | %ide, should be removed, and a girder bridge of one span be | 
vertical atrencth was ampis ficient to resist shearing | Substituted for the three arches. The stream down to | 
stuaien< én the } ° remarked. there can be Hittle Osney Lock should be deepened, and an eflicient weir be 
©? Beare etre © loniitadinsl sitet’ tune’ Sali substituted for the present paddle gates. From Osney 
— rs aap aes = ents Lock to Sandford we recommend an entire alteration in the 
given to a ship she will have an ample margin of vertical existing condition of the river. The main feature of this 
trength. F alteration would be the removal of Iffley Lock, as well as of 
The results of the « lations for each class, of ship | that at Folly Bridge, and the somewhat extensive deepening | 
re followed brief practical remarks on the more | of the bed of the river, which would he rendered necessary | 
mninent features of t in the resistance to rack- | by taking away these locks “| 
¢. Of cou {ter ha dealt at length with longitu “ This deepening would give full vent for flood waters by 
dinal strength. was not required to be said respecting the main channels, and prevent their drowning the Jand | 
wertles! strenath. on ¢ same pieces are effective against | bY means . the various a 3 —— which floods | 
both bending and rack st One import unt facet to o al ac ate 1e1F np ogee 4 tenew a t Tt upper wr ” 
wht h Mr. he 1 d Ww ni howe eT, requires to be wee . ” necessary to rebulk ers _ Y is Coo ha ow 
cothenh oh: Wank tas which are elise to tht tetrad (oe the « xisting state of the river, not having a depth of 
pes a ee res ot her eg | Sit. at times of low water, and needs extensive repair. The | 
axis, and are, ther Very ient against bending | now lock should be 8 ft. deeper. Dredging would have to be | 
trains, are those which have to resist the severest racking | done between Osney Lock and Folly Bridge, and, if practie- 
strains. Lrief refe was also made by the lecturer to | able, the projecting points on the river cut off, as we have | 
the racking strains corresponding to the inclined positions | shown them on the plan. The Grandpont Mill, formerly the | 
which ships at sea occupy ; {he remarked that, though | City Waterworks, and the adjoining weir, situate just above | 
in such positions the racking forces at some sections may Folly Bridge, should be removed, and that stream be made 
be greater than they are the ship is upright, yet ex- | the main channel. Y, he present Folly Lock should be so far 
perience shows that in well-built vessels the strength to altered as to serve for an additional escape for flood water. 
sestet thous Serete te enacts es coastiited, tid rela ets” The projecting angle at the upper end of the ( brist | 
sheglensh wenthesl stealing desiahiad Garam eaauamn hurch Meadows should be taken off. From this point | 
: Hirtmrpewy oe , : down to Iffley a considerable quantity of dredging will have 
loads, and pointed out the fact that the use of longitudinal to be done, and more particularly m the first half mile below 
bearers counteracts the evil, besides adding to the general | Folly Bridge, where the deepening of the river would have 
strength of the structure. to be extended almost from side to side. 


THE THAMES VALLEY DRAINAGE. 
nee with the order of the Conservators of the 
river Thames, issued on the 7th of February, 1867, Mr. 
Nathaniel Beardmore and Mr. 8. W. Leach, have prepared 
& joint report on the state of the Thames in the vicinity of 
Oxford, and embodied their suggestions for improving the 
condition of the low lying lands, which, from the imeflicient 
drainage, is now constantly subjected to floods. This report 
is a supplementary one to that delivered to the Conservancy 
Board in January, 1867, in which the carrying out of works 
was suggested for the improvement of the navigation in the 
district. In report the engineers write as 
llows 
‘The valley of the Thames which surrounds Oxford on 
the north, south, and west, is not only subject to inundation, 
but is so circumstanced that the floods which visit it are 
ved for an undue and unnecessary period in a stagnant 

ndition, saturating the ground and causing exhalations 
which unquestionably must be deleterious to the health of 
those residing within their influence. Nor is the evil con- 
fined to the periods of actual visitation by the floods, for even 
after the continued prevalence of dry weather, copious mists 
arise from the marsh lands lying near the city, not merely 
conveying the idea of insalubrity, but of necessity producing 
that result. We have no doubt that the existing defects 
have been produced in the course, it may be perhaps, of many 
centuries, by encroachments gradually made, for it is un 
questionable that the founders of the cities and towns on the 
Thames exercised so wise a choice in the localities they 
selected that they would have avoided a spot open to the 
objections which now exist to the situation of Oxford. 

“The whole district is traversed by streams and water- 
courses, al] ready to do their part in the required drainage, 


Is accor 


same their 


f 





and with moderate cleansing and deepening the formation of 


one deep arterial channel, to which they may all gravitate, is 
only needed to make them perfectly efficient. This plan 


recommends itself alike by its completeness and simplicity, 
for it demands only the adaptatic m of existing means, presents 
no difficulties that may not be readily overcome, and is 
practicable at an expense that we believe will be considered 
moderate when compared with the great extent and value of 
the area over which beneficial results will be enj 

“ For about two miles below Eynsham-bridge, 


ed. 
ga’ nearly 





“ At Hley we propose that the lock and mill should be 
entirely removed. ‘This will immediately deprive the Weirs 
Mill of its head water. The mill itself is in a dilapidated 
condition, and its fall is small in the dry season, while, 
during wet periods, there is no available power. The re- 
moval of Iffley Lock and Mill, taken with the proposed altera- 
tion at Folly Bridge Lock and the Grandpont Mill, will give 
an uninterrupted reach of water extending from Sandford to 
Osney, @ length of about 3} miles, very much facilitating 
navigation, and offering a great improvement for the amateur 
boating so much valued as a recreation for members of the 
University. Between Iffley and Sandford the abrupt bend 
near Rose Island should be obviated by forming a new course 
for the river through the short neck of land at that -~ if 
thought desirable by the owners of adjacent lands between 
Folly Bridge and Sandford, it would be easy to widen the 
towing path so as to form a good carriage road with the 
large amount of surplus dredging taken out of the bed of 
the river. 

“ When all these facilities for the escape of flood water 
come to be carried out, the millers at Sandford will, no doubt, 
assert that the floods would be brought down more quickly 
upon them. To obviate such a complaint, additional facili- 
ties for the escape of floods may be provided by increasing 
the width of the river where it is now somewhat confined 
below the several old locks and tumbling bays at Sandford. 
More dredging than has yet been done should also be effeeted 
on the shoals at Radley Comtnon. To render these works 
still more complete, it would be very advisable to restore to 
the Culham stream some of the flood-discharging capacity, 
which in the course of years it appears to have lost. it 
would be necessary to lower considerably the existing dam 
at the top of the stream, making provision by movable tackle 
for the maintenance of a proper head of water for the navi- 
gation and the mili at Abingdon. 

“ The result of the carrying out of these works would be 
equivalent to raising the whole surface now subject to inun- 
dation from 2 ft. 6 in. to 3 ft. above its present level. Ordi- 
nary floods would be carried off by the deepened channel, 
and high floods would be enabled to away rapidly, and 
the stagnation of waters on the ma and the sataration 
of the ground would be prevented. With regard to the 
means of obtaining the amount required for carrying out 
these works, we find that about six thousand acres of 
more or less liable to would derive benefit from the 














RAINFALL IN ABERDEEN, 
Tuk following table details the yearly rainfall at Aberdeen, 
from observations extending over the last forty 
years, and the mean of monthly rainfall for that period : 




















Year.; In. (Year. In. | Year.' In. | Vear.| In. 
1829 | 28.66| 1839 31.08} 1840 | 25.10) 1859 | 30.45 
1830 | 30.60 1840 24.61! 1850 21.60 1860 BA65 
1831 | 29.16 1841 27.38) 1851 | 21.16) 1861 | 30,97 
1832 | 21.07 1842 | 25.30! 1862 | 82.u8) 1868 | 80.77 
1833 | 22.04 1848  22.84/ 1453 | 21.38 1863 | 25.04 
1834 | 12.298 1844 21.70 | 1854 | 16.46 | 1864 | 27.95 
18356 14.94 1845 27.00) 1855 | 23.20) 1885 | 27.68 
1836) (24.69 1846 30.20! 1856 | 43.78! 1866 | 23.06 
1837 | 20.29 1847 , 19,50) 1857 | 27.07 | 1867 | 29.77 
1438 | 32.40 1848 82.70) 1868 | 24.29) 1868 | 28.52 


Yearly Mean of Rainfall. 
1829-1838—23.61 in 1849-1858—-26.02 in. 
1839-1848—26.25 in, 1859- 1868— 20.568 in. 


Monthly Mean of Rainfall for Forty Years. 











Jan. Feb. March. April. j M ay June 
Rd eee AES 

2.33 166 | IM1 1.74 150 1.94 

July Aug. Sep. | Oct. Nov. Dec 
—— —- — —- | —. | —--- - 

2.22 2.6 235 | 273 282 | 2.56 


The maximum registered fall in any one month is 7.00 in. 
in September, 1856, the minimum 0.20 in. in March of the 
same year. 

From January, 1820, to March, 1837, the rain gauge was 
observed at Marischal College Observatory, at the height of 
74 ft. above the ground, and about 1261t. above the sea. 
From April, 1837, to December, 1842, the rain gauge was 
observed in Gordon's Hospital Garden, at the height of 
44 ft. above the ground, and about 50 ft. above the sea. From 
1842 to 1859 the rain gauge was observed by Mr. Stratton 
and Mr. Smith, at the height of 3 ft. above the ground, im 
the vicinity of Aberdeen, at the height, for some years, of 
about 70ft above the sea, and for the remaining years of 
about 90 ft. above the sea. From 1860 to 186% the rain 
gauge was observed by Mr. Alexander Cruickshank at the 
height of 4in. above the ground, and 96 ft. above the sea. 
It is to be regretted that these observations are not on an uni- 


| form plan, but, except for the last six years, they are the 


only rainfall records at Aberdeen. The earlier observations 
tend to show that a rain gauge collects less rain the higher 
it is placed above the surface of the ground. 


Rart-Testrxo Macntne—The Philadelphia, Wilming- 
ton, and Baltimore Railway is having built a portable drop, 
to be used for testing the resistance of rails to wheel blows, 
A 75 lb. weight is raised by hand, falls 4 ft., and is caught on 
the recoil by an ingenious pawl, so as to strike no short 
blows. Each blow is recorded by an automatic counter. 
Some thousands of blows from this drop are considered a 
nearer approach to actual service than, for instance, the ton 
weight falling 18 ft., which has been established for steel 
rails. 

Progrnas ov Tur Grascow anp Coatraiper Rartway. 
—'The new line of the North British Railway Company from 
Coatbridge to Glasgow continues to make satasfactory progress 
towards completion, and it is anticipated it will be opened 
for traflic by the end of 1870. The deep 40 ft. cutting from 
“Crows Wood” to Gartsherrie House iv nearly completed, 
and the iron bridge on the road leading from Biair Bridge to 
Gartsherrie House is also nearly built. At West Merryston 
a bridge which is to span the railway at that point has been 
commenced, and the road leading to Baillieston having to 
pass over the bridge has to be raised to almost a level, and 
will thereby be very much improved. 

A Wooven Ratuway.-A_ description of the Wooden 
Railway recently constructed for the Clifton Iron Company 
between Clifton and the Adirondae mines in New York is 
given as follows by Mr. C. G. Myers, late President of the 
Company. “The rails are of hard maple scantling, 4x6 
inches, set on round ties, on which are framed slots 6x4, 
The rails, set on edge and keyed in the slots by two wooden 
wedges driven against each other, — 2in. above the ties. 
The rails admit of bending sufficiently to make the curves. 
The ties are laid on the earth and ballasted in the usual 
manner to 2in. of the bottom of the rail. It takes 21,120 ft., 
board measure, of ecantling for a mile, and 1.760 ties at 3 ft. 
apart. Our road is a very rough one. We have a great 
deal of trestle work, some of it over 30ft. high, which is 
vastly more expensive than a level route. engines used 
weigh from 10 to 14 tons, Tho rails will probably last about 
5 or 6 years. An engine will move about 30 tous of freight 
at about 6 or § miles an hour, with heavy grades and sharp 
curves. The Company expects to move over the road next 
year from 60,000 to 100,000 tons of freight. Trains hare 

oves the road, light, at the tate of 20 miles an hour, 
ut this would not do for freight.” 
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JOINTS FOR GAS AND WATER MAINS. 


ENGINEERING. 








> m7 so 
BARKER'S 
At the meeting of the Bociety of Engineers 
held on Monday lest a paper was read by 
Mr. (. M. Barker, “On Joints for the Preven- 
tion of Leakage in Gas and Water Mains.” 
The demands upon our space this week will 
not permit us to reprint Mr. Barker's paper, 
or even to publish an abstract of it, but we 
give the following extract describing the form 
of joints designed by Mr. Barker, and of which 
we annex engravings. After speaking of the 
great losses annually incurred by the leakag: 
of gas pipes and deseribing the joints in ordi- 
nary use and their disadvantages, Mr. Barker 
ke of his own form of joint as follows 
As a remedy for the evils which have been 
referred to, the writer has made a pipe pos- 
sessing general effectiveness for mains without 
additional weight or separate parts, which is 
entirely dependent on its form for holding 
and securely keeping the joint with sealing 
materials, to prevent leakage, having a mgi 
joint, but which will admit of altered levels with- 
out prejudice to its utility. These advantages 
are obtained by making the pipes with screw 
and flange spigote cast with a male thread, 
and the socket with a female thread; by in 
serting the spigot into the socket, and causing 
the pipe to turn once round, the joint closes 
compressing into @ Tee “aed channe! at ti 
root or end of cach of the threads some n 
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cement, which i« immovably confined between 
same time the taper 
of the spigot enters the conical cavity at 
the root of the socket, in which is also a collar 
of moist cement. When the cement sets t 


joint is sealed, thereby adding strength and 


the surfaces, and at the 
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firmness to the pipes for securing t) nine 
The thread is cast easily to fit, or with a“ lash 
» that the screw is used for a fastening grip, Only for join 
ing the surface of the “flange” or lip of the spigot against 
the mouth of the socket: any deviation of or direc 
tion requires but the temporary insertion of a nal or a 
prece of h Op iron on the exterior radius to cause these pipes 
to sweep any ordinary curve that may be required, the 
inserted piece of iron being withdrawn prior to the cement 
these pipes are not weak at the joint, but eapable 
f maintaining their position, when any strain or 
concussion affects them at the joint, and are therefore free 
causes that so 


angle 


setting ; 
undue 
from that liability to leakage from those 
prejudicially affect other pipes. 

The principal of these new pipes is that by the rigidity 
of their joints and by strength of their formation 


ible to bear more than any usual amount of 


the y are 
displacement, 
because their tensile strength becomes effective to resist it 
which no other pipe possesses, also by their continuity of 
joint any superincumbent we ight deflects not only a singl¢ 
pipe, but is transmitted through many lengths, so that each 
of the new pipes has a smaller amount to sustain. The new 
pipes have been tried with a pressure up to 250 Ib. to the 
inch without a weep or leakage, and are now 
work. As the coment is indestructible from any chemical 
operation of the gas upon it, and being immovable in th« 
parts holding this sealing substance, reliance can be placed 
on these pipes, as the joints will afterwards remain as sound 
as when first tested, as no disturbance of the joint can aris 
except the pipes be turned round to release it, and that is 
prevented by the next joint. The substitution of hexagonal 
tor ordinary bands is a provision for adding strength to the 
pipe, also for tightening up the joint with a spanner, and for 
the prevention of leakage in making connexions for service 
pipes, without giving additional weight to the pipes, and for 
allowing a number of connexions to be made in the pipe if 
required on either side at four convenient distances, so that 
the excavations may not be unnecessarily large to find a 
fitting place for making a connexion, the flat surfaces of the 
hexagonal bands permit a continuous thread to be made of 
the full depth of metal in the pipe, and also leave a sealing 


flat surface for locking and strengthening the joint of an | 


inserted service pipe by a grummet washer and back mut. 
The advantages of these pipes consist in securing unleakable 
joints at main and service connexions by screw joints and 
their sealing surfaces, and the useful applicability of employ- 
ing the tensile strength of the pipe to resist deflecting or 
disturbing causes to their joints, as they are thus securely 
held together by the cast screw ends: these with their cones 
and cavities, and a small quantity of ordinary cement therein 
eonfined, are perfectly sealed. These jointed pipes are thus 
reliable joints for mains without the expensive adjuncts as 
necessary in the lead and yarn joints required by the com- 
mon pipes, and they are also free from the expense of 
turning and boring as in other pipes, and consequently are a 
cheaper and more effective pipe than any now used 


Tus Laxy's Exp.—The Trinity Board has resolved to 
supersede the Longships lighthouse off the Land’s End by a 
new structure on an adjoining rock. The contract for the 
granite work has been taken by a French firm, and all the 
granite for the work will be imported from France. The 
preking out of the foundation will commence at once. 


Ewsotien ayy Continentan Ratuwar Spreap. — The 
Italian correspondent of the Times gives the following par- 
ticulars of the different speeds at which the mail from London 
to Florence travels over the different sections of the journey 
London to Dover, 88 miles, at 44 miles an hour; Dover to 
Calais, steamer, 21 miles, at 12 miles an hour; Calais to 
Paris, 184 miles, at 334 miles an hour; Paris to Macon, 273 
miles, at 204 miles an hour; Macon to St. Michel, 147 miles, 
at 17% miles an hour; San Michel to Susa, 50 miles, at 94 
miles an hour; Susa to Florence, 323 miles, at 234 miles an 
hour 





in practical | acting as a drag upon the vessel, it is placed perpendicular 


| act so as to impede the motion of the ship. 





LIVERPOOL NOTES. 
Livegroot, Wednesday 

The Merchant Ship Doug!as.—The iron auxiliary screw 
steamship Douglas, which has been built by Messrs. Thomas 
Royden and Son for Messrs. W. and R. Wright, of Liver- 
pool, is one of the most important additions which has lately 
been made to the mercantile marine service of this port. 
Several important novelties and improvements have been in- 
troduced by the builders, which it is believed will add very 
Her dimensions are as follows 
length between perpendiculars 217 ft.; beam 37 ft.; depth 
of hold 23 ft. ¥in.; register tonnage 1460. Her lines 
are remarkably fine and yacht-like, indicating great sailing 
powers. But she has also an auxiliary screw intended to 
be used only in case of being becalmed. The steam-engine 
is of 50 horse power nominal, but is capable of working 
up to 150 horse power. The engine is constructed on the 
compound principle, and the consumption of coal will be 
only 3 tons in the 24 hours. The screw has only two blades, 
and when not in use, to prevent it from being damaged, or 


materially to her efficiency. 


with the stern of the ship, and a slide or cover is made to 
pass over it, leaving no projection upon which the sea can 
The new appa- 
ratus is the invention of Mr. James Jack, of Liverpool, and 


| seers likely to be adopted generally by mercantile vessels 


going on long voyages. The Douglas s intended for the 
Australian trade, and sails this week as one of Thompson 


May, and Co.'s Thames and Mersey Line of Australian | 


Clippers. The internal fittings are of a most superior order, 
and some changes of considerable importance have been in- 
troduced. The Douglas is fitted with one of Emerson and 
Walker's patent windlasses, to which is attached a patent 
nip, a usetul invention for checking the running out of the 
chain cable. To prevent the shipment of water through 
the hawse holes in heavy weather and thus render the fore- 


castle wet and uncomfortable, a slide has been made to pase | 


over the link of the cable at each port-hole. In addition to 
these improvements, the ship is supplied with a donkey 


engine for loading and discharging cargo, a fire engine and | 
| the distance between Liverpool and London to 193 miles, 


hose for washing decks, and other appliances for economising 
labour. 

The Trade of the Hardware and Iron Districts —There 
is no recovery this week in the condition of the hardware 
and iron trades. The accounts from Birmingham stil] re- 
resent the state of trade in that town as extremely flat. 
‘he orders recently given out are only trifling in amount. 
The metal-rollers, brass-founders, edge-tool manufacturers, 


| and electro-platers are all very slack, and in the jewellery 


and fancy trades there is a total absence of animation. 
foreign department remains without material change. 
have been a few more orders placed for goods for the north 


The 


of Europe, but the Continental trade — is dull. Cana- | 


dian orders have so far been rather disappointing. The re- 
ports from Wolverhampton state that the aemenil for manu- 
tactured iron has slightly improved, and a recovery during 
the ensuing quarter from the depression of the past is gene- 
rally anticipated. 
States has to some extent strengthened this feeling. 
iron is firm in price; consumption and production 
been about equally diminished, leaving the stock pretty much 
as it was. 


Pig 


The Copper Trade.—Messrs. J. Piteairn Campbell and Co. | 
report that the anticipations upon which holders and im- | 


porters were acting a fortnight since have been fully realised, 
advices from the W est coast 
additional heavy charters for the fortnight ending 3ist 
January, followed immediately by an official reduction of 31. 


per ton all round y the smelters in their quotations for Eng- | 


ish copper. It is hoped that a more moderate and healthy 
demand may result from the moderate prices which again 
prevail. Quotations are 70/. 10s. to 711. for Chili bars ; 74/. 
to 751. for ingots ; 14s. 3d. for Chili ore and regulus; and lis. 


| for barilla. 


There | 


An inerease of orders from the United | 


ving | 


ving been received announcing | 


Business of the fortnight comprises on the spot 
here 1115 tons bars at 70/. to 721.; to arrive bere, 650 tons 
bars and 20 tons ingots on private terms ; and 793 tons bars 
at 711. to 73/. 10s.; on the spot, at Swansea, 600 tons regulus 
at 14s. 3d.; to arrive at Swansea, 900 tons bars at 72/., 460 
tons regulus and 139 tons ore at I4s. 3d. Total in fine 
copper about 3400 tons. At the Swansea sale 1129 tons ore 
sold at an average of 14s. per unit; 1000 tons Wallaroo 
realised 13s. Od. per unit; and 460 tons Canadian ore ave- 
raged 14s. 4d. per unit. 

Wrerham, Mold, and Connah's Quay Railway.— It was 
reported last week that the Standing Orders of Parliament had 
not been complied with in regard to the bill of this company. 
This wes quite erroneous, as the examiner certified to the 
House of Lords that the usual requirements had been ful- 
filled ; and the bill passed its second reading accordingly. 

The Admiralty and North Country Coal.—A deputation 
lately waited upon the Right Hon. H. G. Childers, First 
Lord of the Admiralty, in reference to the exclusion of north 
country coal from the navy and the entire adoption of Welsh 
coal. The representations made by the deputation appear to 
have had some weight with the Admiralty; for since the 
interview it has been decided to place north of England 
steam coal upon the official list, and to use it in the navy in 
equal proportions with Welsh coal. 

The Navigation of the Mersey.—Admiral Evans, the acting 
conservator of the Mersey, has submitted his annual report 
on the present state of the river to the Mersey Docks and 
Harbour Board. ‘Ihe navigation of the upper estuary from 
Liverpool to Warrington and Frodsham Bridges was never 
in a better condition, the floods of last autumn having scoured 
out the channel to a depth of one foot more than has been 
known for many years. ‘he removal of several “ chevrons” 
has also had a good effect in giving a clearer run to the tide 
between Runcorn and Warmngton. During the past year, 
45,276 vessels of 9,277,714 tons passed in and out of Liver- 

ol, being a decrease on 1867 of 3194 vessels, but an increase 
in the tonnage of 20,571 tons, which shows that the employ- 
ment of ships of larger tonnage continues to make way. 

The railway bridge over the Mersey at Runcorn is now 
complete, and all the scaffolding taken down. It reduces 


and it is expected to be opened for passenger traffic in April. 
The distance by rail between the Liverpool and the Birken- 
head Docks is thereby reduced from 45 to 35 miles, and 
Admiral Evans considers that this “may probably render 
unnecessary the different schemes for bridging over or tun- 
nelling under the river Mersey between Liverpool and 
Birkenhead.” 

Admiral Evans refers to the progress made in the River 
Weaver Navigation. The new Weston Point entrance dock 
was opened for trade in July last, and bydraulic cranes and 
other machinery are now being erected there. In conse- 

uence of an alteration having been made in the design of 
the cut forming the junction with the present tidal besins, 
requiring additional masonry and dock gates, this work will 
not be cgmpleted until the summer. The Westoh canal has 
been deepened, and when the dredging is finally —-_ 
it will have a top water way of 90 ft. and a depth of 12 ft. 
The new lock at Sutton, which forms the junction of the 
Weston canal and the old navigation, will finished this 
year. The continuation of the sea wall of the Weston Docks 
is progressing, a considerable portion of it being almost com- 
—_ and backed up by the soil dredged from the Weston 
Canal. 


manufacture of the Palliser chilled shot has 
consequence of a report made from Shoeb 
| ge several of them in the bore of the gun when 
fired. It or bouches at the sides near 


of the powder, which 
until this defect can be 
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RADIAL CASTOR WAGON FRAME AND CONTINUOUS BRAKE, 


DESIGNED BY MR. WILLIAM BRIDGES ADAMS, ENGINEER, LONDON. 
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Ws give, above, engravings of an arrangement of “ castor” 
wagon frame and continuous brake, designed by Mr. William 
Bridges Adams. In this arrangement of wagon frame 
the bearing springs are fixed firmly to the axle-boxes, 
and are connected together by the transverse bars of spring 
steel, the ends of the crossbars turned down and the spring 
ends turned up, so as to form a square frame. Through the 
connexions are formed circular holes, with cupped sockets 
securing the corresponding heads of long round bolts, an 
inch in diameter. Brackets of strong T-iron are forged on the 
corner plates, which connect the crossbars and headstocks to 
the solid bars without weakening the latter by vertical holes. 
The lower ends of the brackets are cranked and provided 
with similar cupped holes to those of the crossbars and 

prings, through which the lower ends of the round bolts 
pass secured by nuts, which also adjust the hinges. Thus, the 
frame is suspended in such a mode that the wheels may move 
in any direction. But as they would be sure to move in a 
wrong direction, a strong pivot is fixed to the diagonals of 
the upper frame, which passes through the socket of a lon- 
gitudinal bar fixed to the two crossbars, at a distance of 
8 in. behind the axle. ‘This bar is prolonged and turned up 
at the end, passing along a radius ~ fixed to the inside of 
the headstock. The fork is notched, and taking the traction 
rod attached to a volute spring at the central cross bar 
slides through it and through a slot in the headstock, mov- 
ing to right and left in curves and to the centre in straight 
lines, and guiding the wheels to the true line of traction, the 
wheels at each end being independent of each other, and fol- 
lowing the irregularities of the rails. It will be seen that as 
the leading wheel flanges bind against the outer rail, they 
are forced forwards, instead of backwards, by the castor 


centre, and become parallel to the rails on curves, while the | 
trailing wheels are forced back in a similar manner, and also | 


become parallel to the rail. 


A looped bar is attached to each axle box, and carries a | 


cross bar, which again carries the lever brakes, and thus as 
the wheels move radially the brakes follow them. The bar 
yasses to the extreme end of the frame, and is pivoted to the 
rake bars in such a mode as to permit free lateral movement. 
It acts as a long steelyard, multiplying fourteen times from the 
blocks to the end. ‘Assuming the pressure on two wheels to 
be 1120 Ib., the weight at the extreme end will be reduced to 
80 Ib. The norma! condition is to be always pressing on the 
wheels till taken off by lifting. At the end of the lever is a 
sheave, round which a chain, one end attached to the frame, 
passes upwards, and reduces the load at the lever end to 
4 Ib. This chain is attached to a snatch-block, which again 
reduces it to 20 Ib., and round this block passes the loop of a 
cord which extends over rollers at the frame end above, and 
80 on to the tender at one end and the brake van at the other 
end of the train, and supposing the winch to multiply three 
times the total manual force needed will be about 7 lb. per 
pair of brakes. Five levers may be used to each vehicle 
with four blocks, and thus one ton pressure on the wheels 
may be taken off by 14]b. nominal force. These brakes 
may extend through the whole train, and it will be 
seen that the nearly vertical hang of the chains and cords 
will without difficulty accommodate sufficiently the opening 
and closing of the buffers. } 

Any number of the vehicles may have the brakes in use, 
but so also any number may have the brakes put out of 
use by a simple arrangement of hand lever provi for the 


purpose. In starting the train the lifting cord is wound up | 


from the tender or brake van, or it will not move. When 
requiring to stop, a clutch is pulled out, the barrel revolves, 
and all the brakes drop down in succession, self-acting. 





° LINED BibcK 
PRESSUPT OF THE BUTok 





| And supposing a coupling to break away while ascending 
an incline, the lifting cord will also break, and the brakes on 
the separated portion of the train will evidently be pressing 


on the wheels of that portion, and stop it before it can | 
And the brakes will also fall | 


take a backward movement. 


' 
| 
| 
| 


on to that portion of the train not separated from the engine, | 
and by the retardation will call the attention of the driver. | 


In fact it will be a danger signal. 
to the brake cranks, and faced with cast icon, embracing the 
flange as well as the head of the wheel. 
pierced with holes filled with cop 
retarding force is obtained. The lifting cords are arranged 
to separate by metal clutches, and the attachment or release 
to take wagons out of a train involves no difficulty. 

The advantage claimed for these castor wagons is that they 
can be shunted as easily as hauled, and the ‘ifheulty is got over 
which at present involves the reduction of 


Wood blocks are attached | 


The cast iron is | 
e, and thus a powerful | 


xis and coal | 


trains to one-third of what the engine is capable of hauling, | 
é : | engine has very appropriately been christened “ I’ Avenir.” 
equivalent to reducing the number of trains by one-third, or | 


in order to get out of the way of passenger trains. It is 
increasing the load by one-third. The buffers are radial, 
and induce a true thrust on curves and in sidings. They 
strengthen the wagon ends if used as “ bumpers,” but may 
also be used as buffers by springs. 


TWIN LOCOMOTIVES. 
To tne Eprror or ENGinexkina. 
Sir.—Will you permit a few remarks on a letter on 


“ Railway Rolling Stock” which I find in Exorxernine of 
March 5th? Says Mr. W. Bridges Adams: “ I should be glad 


compensate for the greater cost and complexity of the former.” 
Your correspondent seems to attach much weight to the 
circumstance of having the driver and stoker together on the 
footplate. } 
is raised to such a height, that the men can easily com- 
municate with each other, being only separated by the pro- 
jecting part of the boiler, the top of which is about 3 ft. 
above the footplate. On ordinary locomotives also the driver 
| usually stands on one side and the stoker on the other side 
of the engine, and this is exactly as Mr. Fairlie would place | 
them. But if Mr. W. Bridges Adams will have them | 
together like the Siamese brothers, all that need be done 
is to raise the footplate of the double bogie engine still | 
higher. ; 
There are, however, other questions of more ey 
to be looked into. For instance, it is evident that one | 
boiler of a given power will prove more economical every | 
way than ¢eov smaller boilers of collectively the same power. 
|Thus one boiler of 2000 square feet, total heating surface, 
will be found to consume less fuel, to be simpler, stronger, 
and cheaper than two boilers, each having a total heating | 
surface of 1000 square feet. The larger boiler will cost 
less in construction and less in a it Pte — 
its water better, it will prime it can worked | 
easier than the two smaller boilers. The double bogie | 
engine, having only one set of boiler fittings, starting gear 
jand brake gear ged by one driver and one 
stoker, while a pair of twin engines could not be worked | 
| safely with less en. ; other advantages, | 
the double bogie engine will run st pte head base | 


distributed over all the wheels, and no 
need be balanced for the simple reason that there is | 
‘And the double bogie engine can no more be com- 


| equally 
| weight 
' none. 





to have pointed out in what particulars the double bogie | 
engines excel the simple ones (a pair of twinned engines) to | no 
- : “y | plied to several steam hammers at the wor 


| 

“in fpr raged | 

I understand the footplate of Mr. Fairlie’s engine 
j 

| 


| Kirkstall, in the early part of the year 1861, 


— to & conjoined engine, no matter how judiciously 
esigned by your intelligent correspondent, than there can 
be drawn 4 parallel between the noble river front of West- 
minster P: and a row of houses patched together in 
Fleet-street. 

There is now at work on the Northern Railway of France 
a double bogie engine, constructed quite recently by the 
Compagnie de Fives-Lille for M. Meyer of Mulhouse. 
This engine weighs about 50 tons in working trim and is 
fitted with two four-wheeled steam bogies. ine j 
a first-rate job indeed, and although the design and general 
arrangement is much inferior to Mr. Fairlia’s plans, the 
performance of that engine has su even the most 
sanguine anticipations. Any one doubting the fact I 
advise respectfully to do as I have done, viz., a ly to the 
technical administration of the Com ie de Feta 
and to the engineers of the “ Chemin de fer du Nord,” or 
better still go to Lille and see the engine at work. Meyer's 


Kt quant 4 l'avenir nous 
verra.” 
Lille, March 12, 18609. 


vous dire “qui vivra 
fours faithfully, 
A. Bauwxxn. 


STEAM HAMMER PISTON ROD FASTENINGS, 
To tue Eviror or Exoineenina. 

Sin,—In the last number of Exetyegnine there appears 
an illustration and description of a met of connecting 
steam ‘hammer piston rods to their hammer heads, the 
design and introduction into practice of which is accredited 
to Mr. F. W. Webb, of the Bolton Iron and Steel Works. 
You may be perhaps interested to know that this design is by 
no means novel, as exactly the same a t I saw ap- 
of the Swedish 
Steel and Iron Company (Limited), in the year 1860. The 
ag ear Raper > among of those works was at that time in 
the hands of Messrs. Edward Brown Wilson and F. Power, 
but I have every reason to believe that this scheme was then 
and there desi, , and put into execution by a hammerman 
who was, 1 believe, afterwards made forge ; his 


| name was MacAndrew, and I recollect him as a true sample 
| of those excellent practical mechanics to whom employers of 


labour are invariably indebted for the success of any manu- 
facturing enterprise. 

I am so perfectly satistied of the value of this arran t 
that I brought it to the notice of Mr. John O. butler, of 


cessful working of which I was at that time much interested, 
and I well recollect the feeling of disappointment I experi- 
a being overruled, and a i 

arrived at to retain the ordinary and, as I think, less efficient 


method of securing the piston rod to the hammer head. 
It is with much pleasure that I see the resuscitation of 


such a thoroughly good mechanical scheme, and you wel 
deserve the gratitude of those interested in the econowical 
working of steam hammers for 


drawing their attention to this simple remedy for the con- 
stantly recurring evil of steam hammer which 
cause such anxiety to forge managers, and, what is of more 
importance, so much iary loss to employers. 
I remain, Sir, your ient Servant, 
Wrtttam Tuov. 
27, Great street, Westminster, 8.W., 
18, 1869. 
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RAILWAY ROLLING STOCK. 
To rus Epiron ov Exoinxenine. 

Mr. Fairlie’s letter in your number of March 12th is 
net logically distinct ; it mixes up « verul questions in a haze 
[I will endeavour to unravel the tangled skein. 

First, | did not attribute to him plagiariem of Mr. Fox or 
lid not know that Mr. Fox had a patent. I 
I to the « i of Mr, Fox as it had appeared 
ur pay Ser i disclaim what Mr. Fairlie calls 
I = like truth, and think that all fair 
dealing people | r even roughness, if outepeken, to emooth 
manu I leave Mr. Fairlie and Mr. Fox and Mr 
S juestion between them or amongst them 
that Mr. Adams has a 

What invention, Mr 


s patent, and 


y alluc 
bitterness 
stmauel to 


Mr. Faw 


aten a 


says, “ lt is pew to mm 

ipating my invention.” 
Ww rust try back 

ire read «@ paper at the Society of Arta, March 18th 
n aod attributing te Mr. James 
ariet rs ight engines and steam carr- 
nated and patented by me in 
a letter im the journal of the 
inaccuracy of the statement, 
; being the 
} 


i peculiar ct 


engines as 
Mr. Pairlie’s talk a 
Mr. Fairlie nor Mr 

r to this Mr. San 


meere told me it 


uel 
at 


knew by h 
St. Margaret's chur 
¥ mie d I 


had | 


hort 


the 


Mr 

su perinten- 
lent to show a hew 
son the buffer 
two superintendents 
ied Why that 
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ENGINEERING. 
ever Mr. Fairlie may doubt, and to acknowledge the value 
of anything which may be better than my own ; and it is by 
this slow process of study that the numerous inventions Mr. 


Fairlie attributes to me have grown up. 














Mz. Fairlie says, “ Had Mr. Adams confined himself to 
making practically useful a tithe of his inventions, both him- 
self and the railway world would have been much more e¢x- 

| temsively benefited I may reply to this, “ Had my inven- 
tions been less extensive ly tithed, 
largely benefited, and might have expended more money in 
benefiting the public 
Mr. Fairlie thinks I have 
with There is 
Stephenson on this point. 
the construction of solid wrought-iron wheels 
went into tl nis the late Henry Smith, of Liverpool, a 
who « not J in use. He sold 


bene ke a 


been too versatile and too early 
a jest extant of the late Robert 


my patents 
A Mr. Day obtained a patent for 


ussignees 
the patents, 
and that it had been | lubbed purses 
entered actions, and recovered large The patent 
was undeniable; for, as Robert Stephenson remarked, “ it 
was not possible to make a wheel in any other manner.” 
But said Robert, smiling, “ What right has a man to take a 
patent before it is brought into use ? 
This jest Mr. Fairlie to take im earnest. Had 
people mvented double bogie engines twenty years back, he 
would have held himself to be greatly aggrieved ; and se if he 
fails in introducing them, some one twenty years hence, 
| may execrate the name of Mr. Fairlie as a forestaller. 
This is all twaddl The law grants patents for the very 


royalties. 


seems 


| purpose of stimuli 
| number of patents taken the larger is the stock of inventive 
efit if it chooses. If 
aman takes many patent amd th : less, the publie 
and no one is f le f they are useful, 
into ‘ alc is the sufferer 


iting 


ny ber 


| gets noth ing 
to get them 


be very unwise own sufferings 


unplaints and groaning he he y self-respect he 
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tar snc mt " rair 


ery 108 me it will | 
to speak in way dis- 
lisrespectfully either of Mr. Samuel or Mr. 
kn any your readers will unite with 
lging that the railway world and the public 
h indebted their 


from time to time im 


or ¢ 
and I 
ack now le« 
are mu 

valu papers, which ha 
the public press, on the imp ’ 
and the most practiesl means of effecting this much to be 
The tive I have in writing is to 
ffer an explanation, and to show how tar removed from thé 
and conjectures as- 


to these gentiecmen ior 


appeared 
rtant subject of railway economy 
desired for object only m 
real facts of the case are the 
sumed by Mr. Fairlie and by 
In replying, then, to Mr. Fairlie’s assumptions, may I bc 
allowed, in the first place to say that the su ject of light 
rolling stock for railways had claimed my attention long 
prior to the dates named by Mr. Fairlie. 1 was well ac- 
quainted with the general character and design of the steam 
\ Great Eastern and Bristol and 
before I had th of read- 
subject, or even of 


my ressions 


Mr Samuel 


ages employed om the 
‘ ri i ways 
ing any of Mr 
knowing him by nar 
year 1866, [ was practically engaged in submitting 
Directors the desirability 
pting a class of locomotives specially designed by my 
ricts, to work on a line of railway 


s seme time pleasur 


Fairlie papers om the 


the consideration of a Board of 
of ad 
irra, lor mountainous <« 
g gradients. 
In April, 1868, in the course of business we had again to 
and estimates for a special class of engine to 


having severe 


prepar designs 
work a railway passing through a mountainous country, and 
f fications and tender we conswered 
i ¢) pros and cons of the various 


| it our duty to examine all the 
| types of locomotives then before the profession. Amongst 


before we sent in our spex 


This patent | 
lthe costs of 





nt of Day unex- 
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new utilities, and the greater the | 
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necting the carriage had been adopted in Mr 
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we could learn from him as to the prices, &c., of his patent 
bogie engines, and to ascertain, for ourselves, if the advan- 
tazes offered by his system were of such a nature as would 
warrant us in recommending his engines, to our friends, in 
preference to those of another design. As most business men 
receive almost daily requisitions ot the class indicated in my 
letter of inquiry to Mr. Fairlie, under date of April, 1868, I 
am at @ loss to understand why Mr. Fairlie introduced that 
letter into a correspondence treating on a different and 
altogether independent question. 

As regards the steam earsiage in which my patent mode of 
disconnecting carriage from engine is shown, the general 
design is so totally unlike that of Mr, Pairlie’s, and I have so 
carefully avoided the introduction of Mr. Fairlie’s bogie ar- 
rangemerits, that it is hardly necessary for me to go into 
details, but I may remark that I do not recollect having 
seen Mr. Fairlie's carriage illustrated in Esoingerise of 
November, 1867, and as I have not that number by me I 


| cannot say what it is like; lean, however, state that my 
I should have been more | 


2ttention was more recently and again directed to the subject 
of steam carriages through having to prepare an estimate tor 
Mr. Samuel, and I candidly acknowledge that my attention 
im commen with many other engineers was afresh drawn to 
the importance of the question of introducing a lighter de- 
scription of rolling stock by some able letters by Mr. Samuel 
r Mr. Fairlie which appeared in the Times. On going into 
steam carriages with Mr. Samuel, 1 had no 
r de signs pl wed into my hands, | was only shown 
ral design by Mr. Samuel, and I cannot recollect 
having seen any auxiliary wheels on that design. In the 
tender we prepared no such wheels were estimated for. 
rhe impression of my firm, and certainly that of myself, 
was, the engine and carriage were to be all in one, and the 
whole length of the framework bearing engine and carriage 
was to be carried on two of Fairlie's four-wheeled 
trucks. Our tender was got out and based on such an im- 
pressior 
was under the conviction that no provision for discon- 
Fairlie’s and 
Mr. Samuel's design, and being well acquainted with the 
practical difficulties and objections to the use on railways of 
steam carriages where the engine could not be easily discon- 
nected from the carriage, I was induced to prepare a design 
which would fulfil this requirement. 
Betore I patented my arrangement | 
engineers who came to our oflice, and in the early part of 
October my firm had circulated tracings of the arrangement 
monget several engineers in Westminster; it was therefore 
with no small surprise I saw for the first time that auxiliary 
wheels had been introduced by Mr. 1 e and Mr. Samuel 
into their steam carriage, which was illustrated in 
urnal a week or two since. 
As, however, 1 have not the slightest wish or desire to 
im for myself any credit which I am not fairly entitled t 
only perfectly willing, but should feel it was my 
to hand over to Mr. Samuel and Mr. Fairlie any patent 
ghts I may possess, provided it can be proved satisfactorily 
to me, or to a third impartial and mutual friend, that Mr. 
Fairlie and Mr. Samuel are more entitled to the design than 


drawing 


he gt 


bogie 


a vat 


your 


I must respectfully, but most earnestly, 
protest against the proprie ty of publishing letters relating to 
business matters, which are entirely irrelevant to the subject? 
under discussion, and of introducing these letters in such a 

o produce on the mind of the reader an impression 
real facts of the case. 
I am, dear Sir, yours respectfully, 
Francis Wri. Fox 
ngineering Works, Bristol, March 17, 1869. 


RECENT PATENTS, 

Tue following specifications of completed patents are all 
lated within the year 1868; and that year should be given 
in ordering them, at the annexed prices, from the Great Seal 
Patent Office, Chancery-lane. 

(No. 1768, 10d.) Frederic Newton Gisborne, of 445, 
West Strand, patents an apparatus for signalling on ship- 

ri. We deseribed Mr. Gisborne’s plans on page 245 of 
Robert. Liithy, of Bolton, patents 
t and nent of 
hydraulic presses and hydraulic machinery, which it would 
require the aid of drawings to describe. 

(No. 1796, 10d.) 
hess, patents fitting 
with hanging bridges, for the 
sumption of smoke. 


10d.) 


im the construction 


Inver 
fireboxes, &c., 
purpose of effecting the con- 
We see no n velty in the plans pro- 


David Jones, of Church-street. 


furnaces, locomotives, 


posed. 

(No. 1801, 4d.) Edward Primerose Howard Vaughan, of 
54, ¢ hancery lane, patents, as the agent of Robert Brecken- 
ridge Baker, and Charles James Adolphus Dick, of Paris, 
improvements in electrical anti-incrustators for steam boilers. 
It is proposed in this patent to use carbonaceous material in 
place of the metallic points previously employed 
struments. 

(No. 1811, 8d.) Louis Sterne. of Great Queen-street, 
Westminster, patents methods of manufacturing driving 
belts of india-rubber and metal strips or bands united in the 


n such in- 


| pre cess Ol Vuleannisation, 


(No. 1516, 8d.) John Henry Johnson, of 47, Lincoln s-inn- 
fields, patents, as the agent ot John Frothingham Ward, of 
Jersey City, and Alfred Wingate Craven, of New York, the 
flexible pipe joints, which we illustrated and described on 
page 105 of the present volume. 

(No, 1826, 1s. 4d.) William Rye, of the Low Moor Iron- 
works, Oldham, patents an arrangement of hoppers and 
feeding apparatus for supplying fuel to steam boilers, which 
it would require drawings to describe. 

(No. 1827, 8d.) David Foster, of Sheffield, patents making 
the wearing or resisting surfaces of anvils, hammers, pro- 


| jeetile 8, railway crossings, &c., of a combination of Bessemer 
| others, we wrote to Mr. Fairlie to obtain all the information | steel scrap, Swedish bar iron, and spiegeleisen, the mixture 
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being run into the moulds in sufficient quantities to form the 
hard surfaces required, and the inder of the mould being 
filled up with castiron. The pro which Mr. Foster 
states that he has found to produce satisfactory surfaces for 
anvils are: Bessemer steel scrap, 13 parts; Swedish bar, 
2 parts; and spiegeleisen, 1 part. The three qualities of 
metal are melted ina crucible with « sufficient quantity of 
charcoal. 

(No. 1828, 84.) George Hartley and Paul Robert Shaw, 
of Bradford, patent generating steam by injecting water 
through perforated tubes within a vessel heated illumi- 
nating gas or other means. We cannot see what advantage 
the patentees bope to gain by their arrangements. 

(No. 1831, 8d.) Clinton Edgeumbe Brooman, of 166, 
Fleet-street, patents, as the agent of Cyprien Tessié du 
Motay and Company, of Paris, apparatus for manufactur- 


ing, simultaneously or alternately, earbonie oxide, pure | 


hydrogen, and “carbonated” (we presume “ carburetted”’ 
is meant) hydrogen. We could not describe these plans 
briefly. 

(No. 1833, 10d.) Clinton Edgeumbe Brooman, of 166, 
Fleet-street, also patents, as the agent of Cyprien Tessé du 
Motay and Company, of Paris, methods of transforming cast 
jron into iron and steel, or iron into steel or cast iron. The 
methods are founded on the difference between the densities 

’ the oxidising bodies, on the one hand, or the redacing 
bodies, on the other, and that of the iron itself; and the 
practical means of carrying out the system consist in the 
employment of gases capable of producing, successively and 
as required, temperatures varying between that necessary 
for the fusion of cast iron and that required for the fusion of 
piatina. 

(No. 1849, 4d.) Alexander Prince, of 4, Trafalgar-square, 
patents, as the agent of Edward L. Brown, of Philadelphia, 
U.S., coating wrought iron with nickel before pouring cast 
iron round it in the production of castings having wrought 
iron imbedded in them. 

(No. 1851, 10d.) Orlando Thomas Newton, of North 
Egremont, and George Alexander Newton, of Liverpool, 
paterit arrangements for preventing the production of smoke 
by steam boiler furnaces, which we could not deseribe briefly. 

(No. 1856, Is. 4d.) John Gerard, of Totton, patents an 
arrangement of fire-eseape and lifting machine, consisting of 
a platform raised and lowered by a series of levers arranged 
on the lazy-tongs principle. It would require drawings to 
describe the details of this contrivance. 

(No, 1864, 1s. 4d.) George Finnegan, of Upper Abbey 
Street, Dublin patents an arrangement of band saw in 
which the saw is made to run horizontally instead of in a 
vertical plane as usual, whilst the timber is carried by a solid 
travelling table which passes beneath the saw. 

(No. 1867, 1s. 4d.) Thomas Aldridge Weston, of Birming- 
ham, patents various ingenious arrangements of hoisting 
apparatus which we intend to describe in detail on an early 
ecusion 

(No. 1871, 1s. 6d.) Alexander Melville Clark, of 53, 
Chancery-lane, patents, as the agent of Julian Laurent, of 
Boulevart St. Martin, Paris, a peculiar arrangement of forg- 
ing or swaging machine, which it would require drawings 
to describe clearly 

No. 1881, * 6d.) Richard Boyman Boyman, of Park 
Hill, Clapham Park, patents some wonderful contrivances 
connected with aérial navigation. Mr. Boyman’s specification 








nsists of 58 pages of letter-pr besides engravings, 

(No. 1888, 10d.) William Ferrie, of the Monkland Iron 
and Steel Works, patents constructing blast furnaces with 
chambers for the formation r supply ot coke, round their 
upper parts these chambers being arranged so that the coke 





may descend outside the ores and flux. Methods of utilising 
the gas given off by th ml whilst coking, by re-intro- 
ducing it into the furnace, are also included in the patent 
together with other details 

No. 1889, ‘i¢d.) James Thomas Ladyman of Weland 





Works, Rochdale, patents an arrangement of “ general- 
17 r,” wi : 1t W su i ‘ jul if wings to de scribe. 
N i892, Is. 10d.) Charles Wilham Siemens, of 3, 
Great G Street, patents improvements in the manu- 
weture of iron and steel, which we intend to notice at length 
nan early oceasior 


No. 190%. 6d.) Willian Henry Westwood, of Dudley, 
hods of making the joints of gasholder purifiers, 








patents 

&e.. tivht bv coating plates of which they are com- 
posed at the joints, with lead or soft alloy. Various ways 
{ applying the coating und «turning 1 to account in 
naking the joints are included in the patent. 


(No. 1904, 1s. 4d.) Samuel Barlow, and Thomas Edmeston, 
Stake Hill, and Thomas Beeley, of Hyde Junction Iron- 
works, near Manchester, patent arrangements of furnaces 
for steam boilers, which weintend to describe fully in an 


‘ urly n imt eT. 


THE PATENT JOURNAL. 
Grants of Provisional Protection for Six 


Months. 

67. Latrenr Evoxsxe Lenoy, 3, Rue de l’Arbre-tee, Paris, 
in improved method of advertising, and apparatus therefor. 
25. WituaM Epwaxp Gener, 11, Wellington-street, ~ An 
improved electric bell-sounding and telegraphing apparatus for 

domestic use.” 
“2. HeNRY JONES, 2, Dachese-street, Portland-place, “A new or 
improved apparatus for unding tuning forks.” 


Improvements in pipe joints and in 


JonN Pace, Glasgow . 
vitable for cementing other articles 


cement for the same, ala 
uch as building materials.” % ; 
447. ALrprep WALTER TAYLOR, Seven Sisters Lodge, Seven 
Sisters-poad. “A new method of and apparatus for walking on 
ing or other surfaces, applicable also to walking and per- 








forming in other positions 
4‘. JosEPH ArmYTAGe Wane and Jonw Cuerry, Hornses, 
An improved machine for pressing bricks, tiles, or other similer 
Tticles.” 

510. Epwanp Dorsert, London-+treet, “ Improvements in means 
and apparatus fur heating, smeiting, and working metals, and 
» furnaces employed therein, which improvements are also ap 
plicable to beating and otherwise operating upon minerals and 


other substances.” 








521. Wiiadsaw Ropert Lax of 
improved mode of and aprerainn sun, tox. aking oot perenne 
tee, for cooling liquids, for preserving the same and other 

43. JouN Wratr Rew, 49, Great Wostern. terrace, 

“An improved mode of and & for producing paper 
pulp or half stuff from wood and other fibrous materials, 

561, Bamnary WittaM Faxey, Bermondsey, “ Improvements 
in the seatings or facings of gas valves,” 

579. ETtmNN€ ANTONE VicToR Lenot. % Rue Ste, Appotine, 
a Improvements in the work produced by cards of carding 

581. Heway Loewenpera, Berlin, “ ° 
pound to be used in the comaeladiein ak tty hoon on 
other articles of wearing apparel, ani the means employed 


. 


583. WILUAM TURNER, Hammersmith, Dublin, and Jouxn Wu- 
LIAM GIBSON, Dundaik, “ layprovements in friction rollers ap- 
plicable to rolling bridges.” 

585, WILLIAM PARKINSON, Glonces vo West, Old Brompton, 
“ Improvements in woodcutting machinery.” 

587. bLpWakp DUNNING BAnkER, Weston-super-Mare, “ Lmprove- 
ments in apparatus for actusting raitway % 

589. Francis Brapy, St, John's-torrsee § t's 

4 Park, » Improvements in ewitch spparatus for railways.” 

59 WituiaM THowas Evzy, Gray’s-inmroad, “ Improvements 
Ss Go comstrustion of cartridge cases for breech-loading fire. 

f 

= HENRY HARBURG, Hatton-garden, “ Improvements in musical 
VOTER, 

595, WittiaM Rosert LAKs, 8, Southampton-buildings, “An 
improved method of constructing ships and other vessels for 
carrying liquid cargoes.” 

596. JAMBS CHEETHAM, Chadderton, “Improvements in the 
form and manner of winding yarns, whether single or multiple, 
for convenience of carriage, and for facility in unwinding in the 
after processes.”’ 

597. JOHN ALEXANDER Fornes Suter, Hereford, and Tomas 
CALLENDER Hinpg, Fownhope, “ [mprovements in farnaces and 
in the combustion of fuel for melting steel, and fur other pur 
poses where high temperatures are required.” 

598, Gnoron James Hinnx, Wolverhampton, “ Improvements 
in coating iron or steel with copper or brass or other alloys of 

‘ ston, 

599. Joun THomMAs Haven Ricwanrpson, Tatbury, “ An improved 
method of eutting flint glass, such as is used for ‘wines,’ 
‘goblets,’ ‘ tumblers,’ or other table glass, or for lamp or other 
Siasses of a circular or oval shape, and in apparates to be em. 
ployed therefor.” 

600, JOSEPH TOWNSEND, Glasgow, “Improvements in extracting 
and in refining oils and other products from mineral and other 
materials containing carbon and hydrogen, and in apparatus 
therefor.” 

601. Exxust FALCK, Cheapside, “ lmproved apparatus for dis- 
tributing liquids in a state of spray.” 

602, Joun Kear and WitiiAM HesryY Micwetmone, Borough 
road, “ Improvemer n spring hinges.” 

6%, CHARLES MARKnAM, Brimington, “ Improvements in steam 
and other boilers.’ 

64, WILLIAM ANTHONY Hennina, Chertecy Foundry, Chertsey, 
“Improvements in pumps.” 

605, CHARLes Wr..iams, 151, Sandy-hill-road, Plumstead, “ Im- 
provements in apparatus for obtaining motive power,” 

6%. James Abas, 9, Arlingtometreet, “ bnprovemente in the 
means of communicating and eignalling between passengers, 
guards, and drivers of railway trains,” 

603, Josxpu Ropney Crosksy, 6, King William-street, “ Im- 
provements in looms for weaving.” 

60, Richagy Pine, 25, Wellingten-etreet, “ An improved railway 
buffer carriage.” 

610, Joun Henry Jonneson, 47, Lineoln’s-inn-fields, “Improve 
ments in machinery or apparatus for measuring raw silk.” 

612. Tuomas Scnoensencer BLAm, Pittebarg, U.S., “ improve- 
ments in the means and epparatua or machinery for effecting 
the mixture of molten east iron with solid oxides and other 
bodies.” 

pwarp CHAPMAN, Green Dykes Mills, Egremont, “ Im- 
provements in carding engines for flax, hemp, tow, jute, wool, 
and other fibrous eu! 

614. Tuomas Arkinsox, B 
and apparatus for lighting domestic and other fires.” 

615. Bicnanp SruarT Nora, Liverpool,“ An improved method 
of getting coal, and for the machinery or apparatus connected 
therewith.” 

616. Groxer James Sweivs, Dowlais, “An improved mode of 
am] means for reducing iron ores.” 

617. Lorenzo Grores Lysons, Meadow Benk Outta, Aberdeen, 

Improvements in apparetus for signalling from the marker + 
butt and firing party respectively, in rifle, carbine, or artillery 
practice.” 

G1 PIERRE STANISLAS ReONAUCLD, Paris, “An huproved mode 
of and apparatus for fixing the lid and the bottom of tin 
canisters, preserve, or other boxes to the body of them.” 

619. Josern Lapiey, Leeds, “louprovements in machinery or 

apparatus for spinning and twisting ~weol or other fibrous eab- 

Rosert James Goopnopy, 1, Chariville-cquare, Tullamore, 

King’s County, and RpchArp Epwarp DowOvas, Ashgroove, 

House, Upper Rathmines, “ improvements in treating tobacco, 

und in apparatus employed for that purpose,” 

621. Jeese Rust, Lambeth, “A new or improved composition 
epecially applicable for use for pictorial and decorative pur- 











tances.” 
ford, * Lmprovements in means 





Doses 
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622. Wiuitam Epwanp Gepex, 11, Wellington-street, “ Improve 
mente in breeeh-loading fire-arms and in yy 
624. ALEXANDER Horace Buanpon, 15. Rue Galllon, Parts,“ im- 
provements in metallic cartridges, and in the methods of mano- 
facturing the same.” 
626. Davi Davies, Vieduct Works, Crumlin, * Improvements 
n apparatus for getting ec al, tone, slate, or mineral.” 
628, JONAH HapLey, City Flour Mills, Upper Thames-street, 
‘Improvements in the construction of decorticating apparatus.” 
629. ALerep Hexry Honseerr, Tipping-street, Ardwick, Man- 
chester, “A new and improved portable copying press or 
achine.” 
6 Lm PARTHOLOMEW CBARRTON CRAWFORD, Neweastle-upon- 
Tyne, ~ Lmprovements ip steam boilers or generators.” 
232° JACOR GROGHEGAN WILLANS, 9, Saint Stephen’s-crescent, 
“Improvements in the manufacture of tron and steel, and fn 


apparatus employed therein we ; 

633. Writsaw OLLeY, Enfield, “ Improvements in cireular saw 
bencbes, a part of which improvements is applicable to other 
yarposes.” “ 

6b JAMES HALL, Staines-road, Hounslow Heath, Improve- 
ments in horse shoes.” ; 

637. Josern TowysenD and PeTer Fornes, Ginsgow, “ Improve- 
ments in refining or purifying oils and fate.” : 

638 Josern Woops, Jous HAmpson, Lev) Fish, and Geones 
Free. Preston, ° Improvements in the construction and working 
of temples and rollers for winding the cloth and other rollers to 
be used in power looms for weaving.” ? 

640. WILLIAM CLARK, Paker-street, Portman-square, * Improve- 
ments in spparatus for clipping or shearing horses and other 
animals.” 





642, James Geonae * 

ot Hrowent, Richmond, “ A cirewlat- 
643. ae ue Hewes, W * Lnprove- 
ments oe tahoe apparatis Ae 





647. Joux Roperrson and JOHN SHANKAR, Barrhead, “ Iraprove- 
ments in blowing apparatus for smithe’ forges 


648, Evwarp Lyons, Birmingham, “ Lmprovements In lamps for 
barning volatile olis or spirits.” 

49. WaAtter Howes and Wriutam Boater, Birmingham, 
“Improvements in carriage lamps and in the arms by which 
carriage laropa are attached to F 

650, Henkt Apnign BoNNReviLLe, 10, Seckville-atrect, “A new 
and improved apparatus for doubling stuffs, tissues, and each 
like articles.” 

61. Wihwtas Eowann Newrox, 64, *ry-lane, “ Improve. 
ments in the construction of water-closete.” 

654. ARTHUR AUCKLAND LeopoLy Penao CocnRans, Westmin- 
ster, ~ Improvements in the construction of marine structures.” 

656, Evwanp Tuomas Hogues, 123, Chaocery-lane, “ An im- 
proved process for casting chains,” 

655, Thomas HowCnorr and ALEXasDER MeGaragon, Bedford 
Leigh, “ Improvements in machinery or apparatus for reaping 
and mowing, and for apreading and col ing grasa.” 

660. THOMAS G&kENWOOR, Loeds, * Improvements in screw gill 
roving frames.” 

662. Tuomas Forster, Streatham, and Ricnaap Tayior, War- 
—— “Improvements in the manufacture of printing 
rollers.” 

664. Joun Henry Jonnson, 47, Lincoln's-inn-fields, “ Improve- 
ments in dyeing and ting with aniline colours.” 

666, Joun Gouen, Kirby-street, “ Lmprovements in the conatrue- 
tion of cylinders for containing and distributing colour, ink, or 
fluid, in the combination of the same with a composition roller 





or rollers, and in hinery or app ployed therewith.” 
Inventions protected for Six Months on the 
Deposit of Complete Specifications. 


670. WILLIAM Eowaro Gepos, U1, Wellington.street, “An im- 
proved process and improved epparatns baving for object to 
preserve from oxidation irom ships and metallic surfaces or 
those of copper or irun with which wooden ships aro sheathed, 
also applicable for testing the qualities and the homogeneity of 
metals.” 

713. Hexet Aparen Bownevitse, 10, Sackvilie-street, “ A new 
sort of porcelain, and a new and improved process for manufac. 
ing the same.” 


Patents on which the Stamp Duty of £50 has 

been Paid. 

641. James TANsiey, Bedford, “ Improvements in the construc- 

tion and mounting of safes, part of whieh improvements is ap- 

plicatle to shutters and doors of buildings where security is 

required.” —Dated 2nd March, 1466 

7, SYLVESTER FRANKLIN SCHOONMAKER, New York. “ Im- 
provements in dredging and clevating machinery.”—Dated Sth 

farch, 1866, 

7638. JULIEN FRANCoIs BELLEVILLe, Ree d’Orieans Batignoles, 
No. 101, Paria,“ lroprovements in the construction and arrange- 
ment of springs.”—Dated 4th March, 1866, 

7a2. Thomas Burgas, junior, Manchester, “ Improvements in 
machinery spd apparatus employed in the manufacture of 
waterproof and other fabrice,”-—Dated 16th March, 1866. 

732. Georee Pur..ers, Offord-road, Barnsbury, “ improvements 
in preparing purple and biue colouring matters.”— Dated 10th 
March, 1866. 

758. ALTHAM PILLING, Anvil-street. Blackburn, “ Improvements 
in sewing machines.”— Dated 16th March, 1466. 

82. Pency (8AnAM BucHANAN WestmacoTt, Elewick, “ Im 
provements in pillar eranes,”—Dated 20th March, 1866, 

844. SAsveL CHATWOOD, Bolton, Jomn Stuneeon, Buriey, and 
THOMAS STCRGKON, Euston-road, “ Improvements in indicating 
and recording the distance run and direction of a ship or 
vessel, and inp apparatus employed thervin.”— Dated Zist March, 
1864 

744. Tuomas AvAm MAriiggon, Glasgow, “Improvements in 
holding devices for boring tools.”—Dated 12th March, 1866, 

769. Geonah McK enz8, Ginegow, * Improvements in obtaining 
iiuminating gas.”—Dated 15th Mareh, 1966, 

780. JOHN Henry Jonnson, 47, Lincoln’s-inn-fields, “ Improve- 
ments in breech-loading firtarms.”—Dated 16th March, 1586. 
S24. Tnowas Nestaw Kinkuam, West Brompton, VERNON 

FRANCIS Exsom, Highgate, and Hreaw Broox, Backlerstury, 
“Improvements in apparatus for scouring, washing, bleaching, 
dyeing, and ayes fibrous materials in the raw end manufac. 

tured »tate,”— Dated 20th March, 1466, 

45, THOMAS Lro~mMoNGER, Wolverhampton, * Improvements in 
—— ¢ for pecking pistons, and for other like purposes.”-— 
lated 23rd March, 1866 

680, Wi4sttam Taomas ELBY, Gray’s-inn-road, “ lmprovementa 
in central fire breech-joading cartridges.”— Dated 24th March, 
1866 

758. Leowanp Kassner, Rochdale, “Improvements in ma- 
chinery for preparing fibrous materials, commaniy called 
slubbing. intermediate, and roving frames.” -— Dated 14th 

arch, 1866, 

759. Joun Evyer, Glasgow, “ Improvements relating to the 
boilers and engines of steam ships."—Dated I4th March, 1466. 
798. Joun Heatox, Widnes, “ improvements in the conversion 
of cast iron into steel, and in the means or apparatus employed 

therein.” — Dated 17th March, 1866, 


Patents on which the Stamp Duty of £100 has 
been Paid. 





645. Jouwsn Trowas CALOw, Stavely,“ An improved eatety ap- 
parstus applicatde to cages or hoista used in mining or lifting 
machines.”—Dated 10th March, 1462. 

739. Joun Mixrow CournrauLp, Braintree, “Improvements in 
power looms,”—- Dated 17th March, 1862. 

647. Jean Barrists Gapeius Manix Faepenic Pieet, 20, Boule 
vart St. Martin, Paris, “ Improvements in lnbricating apparetus.”’ 
— Dated 10th March, 1862. 

737. WristaM Baneen, Stockport, “ Improvements in the mane- 
facture of hats.”— Dated 17th Mareh, 1562, 

24. Turornitia Guiart, 43, Rue des Groseiliers, Mons, “ tm- 
provements in the construction of ventilators for the sentilation 
of moines and furnaces.” Dated 25th March, 1462, 

671. Wittsam Convens, Lecds-bridge, Leeds, “ haprovements in 
currying leather.”— Dated 12th March. 1962. 

810, THomas Wits, Birmingham, * Laprovements in the manu- 
facture and of $ out hers and loteter crackers. 








— Dated 24th March, 1962. 
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THE PALLISER BOLT. 


Tux marked results which have attended the application of 
bolts made on the Palliser system, for securing armour 
plates, point out almost exactly the measure of success to be 
expected when these bolts are ado as railway y= 4 
the strain to be withstood in case being of a simi 
nature. In armoured shields the heavy projectile tearing 
ite way through plates and timber ——— tends to force the 
whole structare a in its passage, has to be resisted 
by the bolts, which must be made strong enough to with- 
stand the sudden shock. And it is not only a direct strain 
which i: thus instantaneously thrown upon the fastenings ; 
they are twisted and distorted in almost every direction, in 
greater or lesser degree, according to the proximity of the 
shot which rends the plate, and must break, unless they can 
be made with sufficient elasticity to yield to the blow, and 
recover their normal condition after it has passed 

And so with the strains upon railway fastenings. The 
sudden impact of passing wheels upon the joints, parts the 
fish plates, and in the event of any irregularity in packing 
beneath the sleeper, produces a tendency to shear the bolts, 
while the intermittent pressure of the whee! flanges intro- 
duces another force, tending to open the joint. To these 
strains every bolt in all the joints upon a line of railway is 
expesed with each passing train, involving a necessity for in- 
cessant supervision, a constant tightening of loosened nuts, 
and no small source of danger arising from faulty joints. 

Ordinary bolts placed beneath a load stretch in the screwed 
portion to the rear of the nut, and practically not at all in 
the shank; the extension is therefore confined to the short 
length which is already weakened by the thread. In the 
Palliser bolt, on the contrary, the whole of the shank is avail- 
able for extension, while the screw maintains its pitch abso- 
lately intact. Thus if the nut of an ordinary bolt be screwed 
home to the final thread, the bolt will yield at that thread 
without any extension, while the Palliser bolt will stretch to 
the full amount due to its length and cross section. And, as 
in the ordinary bolt, the extension is confined to the screwed 
part alone, the limites of elasticity are much sooner reached 
for the iron is set to its work in a weakened and demoralised 
condition. 

The following table shows sufficiently the capabilities 
of six of the Sallicer bolts, as compared with « similar 
number of ordinary bolts broken at Mr. Kirkaldy’s, under 
ex actly similar circumstances 
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The bolts, experimented upon with the above results, were | 
evidently too much swaged down, as is evidenced by the | 
—- rtionate strains thrown upon the screwed portion | 
and the shank; six ordinary bolts, of the same diameter in 
the screw, were tested with them, which fractured with an 
average load of 43,282 1b. per square inch on the screw, as com- 
— with an average of 50,2741b. per square inch, which the 

“alliser bolts sustained in the oaluagl part of the shank, 
which contracted to an average of 42.8 per cent. of its 
original area before breaking Fie absolute mean extension 
of the Palliser bolts under the breaking load was .49 of an 
inch, being 25 per cent. of the length of the reduced portion, 
or 16.6 per cent. of the whole effective length of the bolt, as 
compared with an elongation of .24in. or 8.1 per cent. of the 
whole length of the ordinary bolt, the dynamic strengths of 
the two systems being in the proportion of five to three. 

The bolts above tested were of the number now being largely 
manufactured by the Patent Nut and Bolt Company, who 
are making these railway fastenings for Major Pa liser. 

The engraving shows the application, not only to fish 
bolts, but also to — bolts, one of which is represented, 
attached to a nut and cast-iron fang washer, now being 
used in large quantities on the Great Western Railway, 





and which are being manufactured by the Nut and Bol; 


THE PALLISER BOLT AS APPLIED TO RAILWAY FASTENINGS. 


THE PATENT NUT AND BOLT COMPANY, MANUFACTURERS, BIRMINGHAM. 


Company, from the design of Mr. Joseph Armstrong, of the 
Great Western Kailway. The object of this washer is to save a 
large proportion of the waste which now arises, from the 
rusting of the fang bolts into their nuts, and becoming use- 
less; by this arrangement the nut and the bolt only are 
lost, and the washer, which weighs about 60 per cent. of 
the whole fastening, is saved from the serap heap. 


THE FISH-JOINT. 
We subjoin the two sketches of fish-joints referred in Mr. 
Ashcroft’s letter, published on page 175 of our last number. 


Fig. 1 shows the fish-joint patented a4 Messrs. Adams and 
Richardson, and Fig. 2 the improved form of which Mr. 
Ashcroft claims the invention. 


number of The Engineer there ——_ a short notice of the 
railway ferry between Romansborn and Friedrichshafen, 
ports which are stated to be situated on opposite sides of the 
Lake of Zurich! We fancy that this statement would rather 
astonish an inhabitant of either of the towns named, the fact 
being that both ports are situated on Lake Constance, which 
is more than 40 miles distant from the Lake of Zurich, and 
which occupies a totally different position to the latter lake 
with regard to the railway system which the ferry is designed 
to serve. The Lake Constance railway ferry was fully de- 
scribed by us on page 56 of our number for the 22nd January 
last. 


| entire credence to it until 


Fic... 


Gus asp Guya.—lIt will be recollected that about a year 
ago Mr. Whitworth supplied a steel 9in. gun of 144 tons 
weight. Among other merits, this gun possessed the 
advantage of costing over 30001. or about four times 
the price of the service 9in. gun. The Government in 
their pursuit of economy have now, we learh, resolved to 
institute a series of exhaustive experiments with this piece 
of ordnance in comparison with the service gun on the 
essential points of range, accuracy, and penetration. Now, 
it is worth while to notice that experiments of this sort are 
not the cheapest things in the world, and as Mr. Whit- 
worth’s ammunition will no doubt bear a fair relation in 
price to the cost of his gun, these particular experiments 
are unlikely to furnish any exception to the general rule. 
Meanwhile, other and inexpensive experiments of pressing 
importance are in suspense for want of funds. But the cost 
of the experiments is the least part of the affair. The real 
misfortune will be if the Whitworth gun establishes an ad- 
vantage over the service gun, a result which, considering 
that it weighs two tons more and fires 50 lb. of powder 
instead of 43 Ib., it seems reasonable to anticipate then 
our troubles will commence in earnest. System of heavy 
artillery to be revolutionised; plant at Woolwich to be 
entirely changed: further experiments; more money— 
plates, penetration, vis viva, and all the rest of it. 
Altogether, this piece of information is about as depress- 
ing as any which has reached us for a long time. Indeed, 
the rumour is so mg yg that we must hesitate to give 

the truth has been got from the 
Secretary of State for War. Perhaps some economically dis- 
posed and really patriotic member will take the trouble to 
ask a few questions on the subject. Among them we would 
suggest the following: In what respects is the service gun 
found wanting? What will be the cost of the experiments ? 
Can no use be made of the mass of information acquired at 
a vast cost only a few years ago by the Armstrong and 
Whitworth Committee? Who is responsible for recom- 
mending an experiment from which no comparative results 
can be o ined ? And supposing, as seems ble, that 
the Whitworth gun, with its ter weight and charge, wins 
the day, what then ?— Pall Mall Gazette. 


Portsmovta Docxyarp Extensiton.—The first stone of 
the new works for the extension of Portsmouth dockyard 
was laid on yesterday week. The works include four docks 
on the south side of the new repairing basi 
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NG AND SHORT IRONCLADS.* pars ot he Sip sues Go Wanner sani Bt RR ee oe of armament and handiness, would 
ma By E. J. Regn, C.B. eS eS Se ft. while its mean be entirely 
: seat i ; _.. | breadth is 56 ft., ite i must be increased by| In short, constants of performance can only be of use 
_Is the design of our earliest ironclad , the Warrior, about 13in., in conseq of the unsupported weight | in the merits of two ironclads when there is 
dimensions and p were adopted far exceeding those | forward. This additional i ion i tho ane af ity, or at least oq at : 
of the longest and a her. The | the midship section which has to be th ‘ waa ¢ is ond wh a — — ded. th the 


Minotaur class, designed . aA 
tain complete protection, have even a greater proportion 
length 4 breadth than the Werrior, and are considerably 
larger; but in them, as in the Warrior, economy of steam 
power was one of the great features of the design. Our 
more recent ships have less extreme en dimen- 
sions, and in their design economy of steam power did not 
oceupy, by any means, so prominent a place. Before pro- 
ceeding to discuss the relative merits of long and short iron- 
clads, however, it may be well to give the lengths and pro- 
portions of a few of our principal ironclads, and to compare 
them with those of our longest and finest wood ships. 











Ships. | Length. | Breadth. | Propor- 
| tion. 
Unarmoured ft. in. | ft. in. 
Longest three-deck line- } 
of-battle ships es 260 0 | 61 0 4.35 
Longest two-decked line- | 
ot-battle ships | 2549 | 664 4.6 
Longest frigates oe 300 0 52 0 5.8 
Armoured "i | 
Warrior... s. | 3800 | 584 6.5 
Minotaur = we oo 0 59 44 6.7 
Bellerophon aie - 300 0 56 1 | 5.f 
Hercules oe ‘ 325 0 59 0 5.5 
Monarch } y enot chins $) 3309 | 576 5.7 
Captain § “7T*S™'PS); sono | 580 | 6.0 





From these figures it will be seen that, in consequence of 
the armour plating of about 213 ft. amidships, the Warrior 
was made 8U ft. longer than the longest wood ships ; and that 
complete protection in the Minotaur was thought to require 
an additional length of 20 ft., making 400 ft. in all. There can 
be no question that the objects kept in view by the designers 
of these ships—the carrying of a large weight of armour on a 
hull so formed as tobe driven at a high speed with a pro- 
portionally moderate engine power—were very satisfactorily 
attained. The question arises, however, whether the objects 
on which the designs were based were themselves wise. My 
own opinion on the subject is well known, and may be briefly 
summed up in the statement that it is unwise to make an 
ironclad very long, large, costly, and unhandy, in order to 
effect a comparatively smal! saving in the engine power. It 
has been my duty to carry into practice principles of design 
totally opposed to those exemplified in the Warrior and 
Minotaur. 

The new method of design received its first illustration in 
the Bellerophon, and in that vessel has undergone a series of 
trials, the results of which are of a most satisfactory cha- 
racter. It has also been applied to the Lord Clyde and 
Lord Warden, which are 280 ft. long and 59 ft. broad, the 
proportion of length to breadth being about 49 to 1, and in 
these short, bluff, completely protected ships, has proved 
quite as successful as in the Bellerophon. All our recent 
ironclads have similar moderate proportions, and the ship 
last tried, the Hercules, has afforded another, and most 
striking, illustration of the benefit resulting from this course. 
Our experience with long and short ironclads, and the official 
reports of trials of speed and turning power, may, I think, be 
fairly stated as follows: That the short ships may be driven 
as fast as the long ships by a moderate addition to their 
engine power; that in turning power and general handiness 
under steam and sail the short ships are much superior, and 
that the great reduction in the prime cost of short ships much 
more than makes amends for the addition to the steam power. 
In thickness of armour, and in character of armament, I need 
hardly say that the more recent ships are superior to the long 
ships first built. 

Without discussing further the actual trials of long and 
short ironclads, I shall proceed to consider the subject from 
a more theoretical point of view. Scientific writers upon the 
forms and resistances of ships have generally recommended 
the adoption of forms of least resistance ; and have taken no 
account whatever of the effect which the weight of the 
material in the hull should have upon the form of a ship. 
The most cursory glance will, however, be sufficient to show 
that this generalisution cannot include the designs of all 
ships. Tek , for example, the vastly different conditions to 
be fulfilled in a merchant ship and in an ironclad war ship. 
The former is designed to carry cargo economically, and 
the weight of hull forms a comparatively small fraction of 
the displacement ; while the latter is in reality a float- 
ing fortress, constructed with a view to efficiency in powers 
of offence and defence, and carrying great quantities of 
armour, the weight of which pm J upon form and 
proportions of the hull. The merchant ship may, with 
advantage, be made long and fine, since the requisite carry- 
ing power can be —_ as well by means of great length 
as of great beam ; and the proportion of speed to engine power 
is thus increased. In rts ironclad, however, any addition 
to the length leads to a corresponding i in the area of 
the surface to be armoured, and in the unproductive weight 
to be carried ; while a reduction in the length leads to a 

iderable d in that area, and in the total weight of 
armour, 

The impossibility of correctly prescribing an eral form 
of ship, in di : of p some Em iy Priteclf even 
more strikingly if we consider independently one end of 
ship, say the bow or entrance. To fix our ideas we will take 
the ease of the Minotaur, for which ship it has been found by 
ap ery ay ny that in still water ight of the first 

ft. of the bow exceeds its displacement by about 420 tans. 
This excess of weight must clearly be floated by the central 


® Paper read before the Institution of Naval Architects. 














ing its ancy, and on the other dimini 
—as to uce an equilibrium between its 
buoyancy. No doubt by making it bluffer we shall increase 
its resistance to motion through the wate7, but we shall at 


the same time lighten the burden upon the central part of | short 
the ship, and reduce the total area of the midship section to 


be driven as well as the total weight. It is easy to see that 
by this means we may succeed in getting the same speed 
with a given power, as would have been obtained by employ- 
ing the longer and finer, but much heavier bow. is is the 
essence of the principle which I have laid down, and carried 
out in practice. 

In the design of all merchant steamships the conditions to 
be fulfilled are so similar, and the proportion of weight of 
bull, equipment, and cargo to displacement are so nearly the 
same, that we should expect to find a similarity of form in 
the greater number of these vessels. Nor is our expectation 
disappointed, for although differences do exist they are not 
usually of a very striking character, and this fact makes the 
adoption of the ordinary “ constants ” for steam performance 
a very fair standard of excellence for merchant ships. For 
armoured war ships the case is very different, and these 
constants are by no means to be taken as standards of merit, 
as I shall show almost immediately. 

The constants here referred to are, I need hardly say, 
estimated from the two formule, 

(Speed)? x Midship Section Immersed 
Indicated horse power 

(Speed) * x (Displacement if 

Indicated horse power 
These formulm are always used in caleulating the results of 
the trials of ships of the navy. In them it is assumed (1) 
that, within certain limits, the resistance to a ship’s motion 
varies as the square of the velocity, and that, therefore, the 
propelling power must vary as the cube of the velocity; 
(2) that the resistance also varies, ceteris paribus, as the 
area of immersed midship section in the first formula, and as 
the two-thirds power of the displacement in the second 
formula; (3) that the indicated horse power bears a constant 
ratio to the useful work of the engine, i.¢., to the power 
actually available for propulsion. These assumptions are not, 
of course, strictly accurate, but they are sufficiently so to 
render the constants of much service in comparing - 
formances, and in determining the engine power needed in a 
new design. 

I may remark in passing that the method of calculating 
the horse power just referred to, is much more reliable than 
any methods based upon more theoretical investigations. 
Nor is this a matter of surprise when it is remembered that 
the difficulties surrounding the subject of fluid resistance are 
very great, and that the t of experimental knowledge 
possessed regarding it is very small. On the other hand, a 
glance through the elaborate table of trials printed by the 
Adwiralty, enables one to select some ship, similar in form 
and ———— to the new design, and from the constants 
obtained by this ship to calculate the horse power required 
for the estimated speed, with a very fair amount of accuracy. 

While recognising the value of the constants, however, I 
cannot entertain the opinion that they should form the sole 
standards by which all steamships, armoured as well as un- 
armoured, should be judged. Such an opinion virtually 
amounts to a belief that the chief aim of the naval architect 
ought to be the lowering of the proportions borne by the 
indicated horse power to the speed attained, to the midship 
section immersed, and to the displacement. As far as form 
alone is concerned, this view is no doubt correct; but 
obviously, if carried out in its entirety, it would lead to the 
construction of ships that would carry no weights except 
those of the propelling apparatus. This is, of course, an 
extreme case, and it may be thought unfair to argue from‘it 
the folly of the system asa whole. But if economy of steam 
power is the chief desideratum ia ship design, the case 
imagined is also the fullest development of the principle; 
and if we once admit other considerations besides form— 
such as -carrying power, first cost, and handiness—the 
failure of the constants as criteria is tacitly acknowledged. 

There can be no doubt that in merchant ships i d 


(1) Constant= 


(2)  Constant= 





cost, and to increase the handiness. It must be obvious 
that if a ship 300 ft. long, plated all over with ag 
armour, carrying a given armament, and costing say 300,000I., 
steams at a given speed with a given er; it would be 
a mere waste of money and a sacrifice of handiness to build 
her 400 ft. long, at a cost say of 380,0001. for no other 
object than that of driving the greater weight at the same 
speed with about the same power; in other words, for the 
mere purpose of raising the constants. 

It may, perhaps, be objected to this statement that the 
trials of actual ships do not show that a ship 300ft. long 
ean be driven at the same speed, with about the same 
power as a ship 400 ft. , when the armour is equally 
efficient in the two ships. Now, I need hardly say, that 
in dealing with speed trials t care is required in order 
to ensure a fair comparison of the performances of any two 
ships. So many causes of difference exist, that until it is 
known that they are cither inactive, or else acting similarly, 
in the ships com , the comparison is of little worth. 
The quality of the coal, the character of the stoking, the 
condition of the engines, and the state of the bottom, as 
well as the foree of the wind and condition of the sea, are 
the chief causes of error in such comparisons; and the 
reports on the performances of our ironclads prove that 
greater varieties of speed are due to these, so to speak, 
secondary causes, than are shown to exist when the ships 
are first tried on the measured mile. This is a most im- 
portant fact, requiring to be borne in mind when the 
policy of our naval construction is being discussed; for the 
present I only refer to it as connected with the speeds 
actually attained on trial. 

With these prefatory remarks I desire to introduce to your 
notice the results of a series of trials which took in the 
spring of 1868, and which were conducted in such a manner 
as to eliminate, as far as possible, the effects of these sources 
of error; care being taken to ensure equally good coal and 
stoking, the bottoms being eleaned almost i diately before 
the trials took place, and the engines, as the trials show 
being in excellent condition. ships tried were the 
Minotaur, Bellerophon, and Warrior; but for the present I 
shall confine attention to the two vessels, as their 
performances will throw some light on the point now under 
discussion. It has been found by actual calculation that the 
weights per square foot of the protecting material—armour 
and backing— in these ships, when uniformly distributed over 
the surface of the side from the lower edge of armour up to 
the upper deck, are very nearly identical; so that it may 
fairly be assumed that if the Bellerophon were completely 

tected she would have quite as strong armour as the 

inotaur, the excess in thickness of the skin plating in the 
Bellerophon over that in the Minotaur being put into 
armour. Hence, it follows that these ships may be taken as 
representatives of the 300ft. and 400ft. ships previously 
referred to. 

Before being tried by a six-hours’ run at sea, the - 
were put over the measured mile in Stokes’ Bay, where t 
Minotaur attained a speed of 14.411 knote with an indicated 
power of 6702 horse power, and the Bellerophon realised 
13 874 knots with an indicated er of 6002 horse power. 
With a greater power by 700 power, therefore, tho 
Minotaur beat the Bellero’ by about half a knot. This 
trial does not help us m in our investigation, but the six 
hours’ trials are of exactly the right character for our pur- 
pose, since on them the indicated horse powers were, as 
nearly as possible, identical. On this trial, when the 
Minotaur had only been out of dock nine days, she mado 
14.165 knots with 6193 horse power; and on a similar trial 
the Bellerophon, which had been twenty-one days out 
dock, made 14.053 knots with 6199 horse power. As 
Costealior of Sho Bory somastin’ in tie ngat.ee Cae 
“the Bell, pb he Ai A tag havin: 








proportions and fineness of form have led, 
increased carrying power, and to economy of steam power ; 
and that in such cases the constants of performance have 
higher valucs. The lightness of the hull would, in my 
opinion, tend to produce these results, and I have pre- 
viously stated that for merchant ships—and it is true also for 
unarmoured war ships—the constants are very fair 

of excellence. But with ironclad ships, if a similar mode of 
comparison were followed, we should in many instances 
be comparing vessels of which the armour was of extremely 
different degrees of efficiency, and should, at the same 
time, wholly exclude this important fact from our con- 
sideration. 

For example, if the Warrior and Bellerophon were com- 
pared, we should have the former with comparatively thin 
armour plating extending over a little more than half the 
length ; and the latter protected with thicker armour through- 
out the length at the water-line, pa cee | armoured 
central and bow batteries. It would iously be most 
delusive in comparing these ships to waive all consideration 
of these facts and to take constants of performance as the 
sole criteria. In et, Sa 9 asian Se ee 
to requiring that the proportion of weight including 
aust to the displacement should be considerably greater 
in the shorter than in the longer ship. At the same time 
the other most important pomts connected with first cost, 








tl g been twice 

do lead, to = ae thendad hen aden 
oar growth particularly 
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300 ft, and 400 ft. ships of the 
always should steam at the 
same with the same power. But, on the other 
hand, it is right to state that on this, the only occasion when 
codh chipe have boon teled under denller ooniillone, they aid 
perform in accordance with that ; and this fact 
shows the want of force in the supposed to be 
based on the results of steam trials. 
: I ma O08 fn Oe aeons ee aes ee a Oe 
Jon’ a good 
Cho sues of 6 teh Se eee ae ee eee 
six hours on the open sea, all the circumstances being r 
and the fairness of the measured mile trials as tests of steam- 
ee ee established. It is also worth 
notice that the discussion merits of our long and short 
ironclads, as developed in their various trials at sea, has often 
run into error, om account of the speeds attained having alone 
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been considered, and the heres power developed at the time 


of trial having been neglected. Sueh a course is obviously 
ineorrect, ae connexion between horse power and speed 


| is doubtless a greater diminution than would be necessary if 
| the Minotaur were driven at the Warrior's speed. Here 
then we have a result which follows from the adoption of a 





is indissoluble ; and it has been truly said that « jainte of 


failings off in speed, which were really due to smallness of | 


horse power, amount to complaints that the hull did not 
drag the engines along at a greater rate than that at which 
they were working. The feet is that all the long ironclads 
heve engines of the old type. 

4d upon, until 
fuel—it had been made to approach perfection, and not only 
was the development of the guaranteed power ensured, but 


in many cases that power was considerably exceeded. The | 
recent short ironclads, on the other hand, have the new type | 
of engines with surface condensers, superheaters, and other | 


novel arrangements, which, like all newly-introduced me- 
chanical contrivanees, are liable to occasional failure that 


could hardly have been foreseen, and can be easily remedied, | 
but that. for the time, cause very mistaken notions of their | 


true character. As experience is gained in the construction 


and working of these improved engines they, like the older | 


type, will no doubt be perfected ; but, at present, their per- 


formance is not nearly of so certain a character as that of the | 


more wasteful type which preceded tl It has happened 


im conseq ueD of thos tact, that on some 
developed in, and the speed obtained by, our short ships at 
below the corresponding results 
published re ports of these 

been given without any 


sea, have fallen considerably 
om the measured mile trials 

so-called failures the low «pe« 
mention being made of the want of engine power 
already referred to the unfairness of this course, and need 
only add that the results of the trials of all the short ships 
when the engine 


and m 
‘e hav 


may be summed up in the statement that 
power has rene hed the amount guaranteed the estimated 
speed has been attained, but that when the power haa fallen 
It is not the 


fT the speed also has necessarily detlined 
but to be pro 


funetuen of a ship to propel her engi 
p* ed by them at a speed exactly 


exerted; and thse is a complete answer to a 


power 


multitude of complaints respecting the performances of 


short ships. 

As far as our experience 
making the assertion that in armoured ships as the extent 
and thickness of the armour to be carried are increased, the 
proportion of length te breadth should be diminished, and the 
fulness of the water-lines increased; and that the shorter 
fuller ship can be propelled at as great a speed as the longer 


goes, then, I am warranted in 


finer ship with about the same, or only a little greater, horse | 


The constants of performance will undoubtedly be 


wer 
ous in the shorter ship; but they are only hypothetical | 


standards of merit, and the benefita in point of first cost, 
handiness, and maintenance, resulting trom moderate pro 
portions, are tangible facts, far outweghing in importance 
the small economy of steam power resulting from the adep- 
tion of greater proportions and fineness of form. 

One other point requires attention when we are dis- 
cussing the propriety of building very long irenclads— 
the fact that in such ships the proportion of 
resistance to direct head resistance becomes considerably 
increased It appears probable even, that uf very ¢x- 
treme proportions were adopted, the advantages resulting 
from the reduction in head resistance 
counterbalanced by the increase in frictional resistance. To 
illustrate this statement I will suppose a fully armoured ship 
to be lengthened amidships, and wade finer at the extremities 
with a view to increased speed in proportion to engine power. 
In such a case a great weight of armour would be added ; the 
strength of the hull proper would require to be increased ; 
and the immersed suriace would be made so much greater 
as to render it questionable whether the saving in horse 
power, or the increase of speed, if any, would be at all eom- 
mensurate with the increased eost, or make amends for 
decreased handiness. Adding to this the considerations 
that a greater area of immersed surface means a greater 
area subject to fouling, and that one of the chief causes 
of falling off in speed of « sea-going iron-built ship is 
foulness of bottom, we may, I think, fairly conclude that 
this is a feature of the question which ought not to be 
overlooked. 

That this is so will, perhaps, appear more clearly if I refer 
to the results of one or two trials of actual ships. Before 
doing so I would observe that the advocates of long ironclads 
have at various times urged the importance of increasing the 
proportions borne by the displacement and the midship 
section to the indicated power, and have declared our recent 
irenclads to be wanting in these, which they consider the 
“chief elements of naval architecture Having so fully 
stated my own opinion on this matter in a previous part ot 
this paper, I need hardly say that in using, as I shall do, these 
measures of efficiency, I only wish to make a comparison 
between two long ships in a manner of which those who 
favour long ironclads must approve, and that I by no means 
agree to this method of comparing the merits of armoured 


th. trials to which I refer are those which took place in 
the spring of last year, in which the Warrior, Minotaur, and 
Bellerophon were engaged. Taking the six-hours’ trials at 
sea of the two long ships, it is found that the proportion of 
horse power to displacement in the Minotaur was 1608 to 
1000, and in the Warrior 553 to 1000, while the proportion 
of horse power to midship section immersed was 468 to 100 
in the Minotaur, and 441 to 100 in the Warrior. In other 
words, the horse power is /ess per ton of displacement, and per 

uare foot of midship section in the Warrior than in the 

inotaur, although the latter is the longer ship and has the 
greater proportion of length to breadth. It is roper to 
state that the Minotaur steamed faster than the Warrior, so 
that her proportion of horse power was on that account 
somewhat greater than that of the Warrior; but in order 


that ee expenditure of power might be the 
same in the (wo ships, the Minotaur's indicated power would 
have to be diminished by from 400 to 500 horse power, which 


which had been gradually im- | 
~apart from the great consumpten of | 


weasions the power | 


I have | 


roportioned to the | 


tnetional | 


would be more than | 


| standard of merit brought forward by the advocates of =e 
| ronelads, bat which oecees the theory that incre: 

| length and proportions to increased economy of steam 
| power. I shall be glad to see this seeming contradiction ex- 
| plained, if that be possible; for my own part I am inelined 
to think that these facts are confirmatory of the opinion pre- 
| viously expressed, that in very long ships the increase of fric- 
tiona! resistance is so considerable as to become, at least, as 
important as the deerease in direct head resistance. At the 
same time I do not wish to appear to base a general theory 
on one or two trials; and there can be little doubt that 
limits do exist at which the increase of length ceases to be 
| beneficial, whether these limits have as yet been reached 
or not. 

In the course of last year special attention was drawn to 
the relations which should subsist between the form and di- 
| mensions of ironclad ships and the weight of material in the 
hull, in a paper read by me before the Royal Society, and 
since sablished in their Transactions. By the phrase 
‘ weight of material” I mean the weight of hull per unit of 
| surface, say per square foot, and when the armour is included 
| this is very different in different ships, varying with the 

extent and thickness of the armour. » methods and argu- 
| ments of the paper are, in reality, applicable to both com- 
| pletely and partially armoured ships, including in the latter 
| class ships hke the Warrior without a at the 
extremities, and the very much more efficient ships with 
| armour belts, and central, bow, or stern batteries. In order 
to make a fair comparison, however, between ships having 
different arrangements and thicknesses of armour and back- 
| ing, I have thought it proper to distribute the total weight 
of protecting material over the whole length of the broadside 
in each ease ; thus, in fact, turning all ships into equivalent, 
but completely protected ships, for the purpose of comparison. 
By this means a fair idea ean be obtained of the relative de- 
fensive powers of the ships considered before any steps are 
| taken to compare their performance under steam. 10 afford 
la general view of the methods employed and the results 
| arrived at I have given the following abstract, which is a re- 
print of that sent to the Royal Society 


Abstract of Paper sent to the Royal Society “ On the Re- 
lation of Form and Dimensions to Weight of Material in 
the Construction of Ironclad Ships.” 

The object of the paper is to show that the proportion of 
| length to breadth in a ship, and the form of her water lines, 
sbould be made in a very great degree dependent upon the 
| weight of the material of which ber hull is to be constructed 

that an armour-plated ship, for example, should be made 
| of very different proportions and form from those of a ship 
| without armour, and that as the extent and thickness of 
| the armour to be carried by a ship are increased, the pro- 
portion of length to breadth should be diminished, and the 
water lines increased in fulness. 

It is highly desirable that this subject should receive the 
attention of men of science, not only because it bears most 
directly upon both the eost and the efficiency of future iron- 
clad fleets, but also because it opens up a theoretical question, 
which has hitherto, the author believes, recerved absolutely 
| no consideration from scientific writers upon the forms and 
resistances of ships, viz., the manner in which the weight of 
the material composing the hull should influence the form. 
Prior to the design of the Bellerophon, the forms of ships 
were determined in complete disregard of this consideration, 
and even the most reeent works upon the subject ineite the 
naval architect to aim always at approaching the form of 
least resistance. The investigations given in the paper show, 
however, that the adoption of a form of least resistance, or 
of small comparative resistance, may, in faet, lead to a lavish 
outlay upon our ships, and to a great sacrifice of efficiency ; 
while, on the other hand, the adoption ef a form of greater 
| resistance would contribute in certain classes of ships to great 

economy and to superior efficiency. 

| In order to indicate clearly, but x sng ae only, the 

| purpose in view, the author first considers the hypothetical 

| cases of a long and a shorter ship, both of which are prismatic 
| im a vertical sense. the length of the long ship is seven 
| times its breadth, and its horizontal sections eonsist of two 
| triangles set base to base. Ihe length of the short ship is 

five tumes its breadth, the middle portion being parallel for 
| two-fifths of the length, and the ends being wedge shaped. 
| It is assumed also, that at a speed of 14 knots, the long ship 
will give a constant of 600, and the short ship a constant of 

600 in the Admiralty formula : 





| 


Speed? x Mid. Section 
Indicated horse power. 


The draught of water is in each ease 25 ft., and the total 
depth oft. 

it is taken for granted, thut the form of the long ship has 
been found satisfactory for a ship of such scantlings that we 
may consider her built of iron of an uniform thickness of 
6 in., the top and bottom being weightless. 

Now let it be required to design a shrp of equal speed, draught 
of water, and depth, but of such increased scanthngs (whether 
of hull proper or of armour) that the weight shall be equiva- 
lent to an uniform thickness of 12in. of iron, the top and 
bottom being weightless as before. First the new ship has 
the proportions ot the long ship given to her, and secondly 
those of the shorter ship. In each ease the ines are sup- 
posed to develope seven times their nominal horse power, and 
to weigh (with boilers, water, &e.), 1 ton per nominal horse 
power. The coal supply in each case equals the weight of 
the engines, so that both ships will steam the same distance 
at the same speed. But ap ep my ye 
will be less weighty than that of the larger ship, we wi 
require the larger ship to carry 2000 tons, and the smaller 
1600 tons additional weight. 

Assuming the breadth extreme in each case to be the un- 











known quantity, we ean, from the Admiralty formula given 
above, deduce an expression fer the indicated horse power; 
thence under the assumed conditions the weights of engines 
and coal, can be found ; and these being to the weights 
of hull (caleulated on the jon that the sides are of 
12 in. iron) and to the weights carned, give an expression for 
the total displacement, in tons, of ship. Another ex- 
pression is found for this displacement by finding the wei 

of water displaced. The two expressions are equated, a 
quadratic equation is formed, from which the breadth 
extreme is determined, and from it all the other values can 
be found. 


The accompanying Table shows the results obtained by 
his methed for the two elasses of ships : 


Long Ship. Shorter Ship. 
Length, extreme ... 2 581 feet 342 feet. 
Breadth  ... iene ‘aa 83 ., 
Nominal horse power ; 1,850 H.P. 
Indicated exe 9,450 ,, 
Weight of huil 12,570 tons 

™ of engmes 1350 . 

of coals 1,360 ” 

* carried 2,000 ,, 
Total displacement 17,270 


1,337 H.P. 
9.259 , 
7.576 tons. 
1,337 
1,337 
1,600 
11,750 


” 


It will, therefore, be seen that by adopting the proportions 
and form of the shorter ship, a ship of the required seant- 
lings and speed wil! be obtained, on a length of 342 ft., and 
a breadth of 684 ft.; whereas if the proportions of the long 
ship are adopted, the ship although of the same scantlings 
— speed only, will require to be 581 ft. long and 83 ft. 
broad, the steam power in both cases being as nearly as 
possible the same. 

Considerations of this character, worked out more fully, 
led the designer of the Bellerophon to depart so considerably 
from the form and proportions of the Minotaur. 

The next pert of the investigation is based upon the official 
reports of the measured mile trials of the tacteen and 
Bellerophon, when fully rigged, and u calculations made 
from the drawings of those ships. It is assumed that a 
prismatic vessel having the same mean draught as each of 
these ships, and having the same form and dimensions as the 
mean horizontal section—which equals the mean displace- 
ment in cubic feet, divided by the mean draught of water— 
will give the same constant as the ship herself at the assumed 
aod of 14 knots, which, as nearly as ible, equals the 
speed obtained by both the Minotaur the Bellerophon on 
the measured mile. For each ship the weight of the armour 
and backing is supposed to be uniformly distributed over 
yertiea] prismatic sides of the dimensions of the armoured 
sides, and the weight of hull is similarly distributed over 
vertical prismatic sides of the dimensions below water of the 
mean horizontal section, and above water of the armoured 
side. The actaal weights carried by the ships are thus trans- 
ferred to what may be termed representative prismatic 
vessels, having the same constants of performance as the 
ships. The detailed calculations in the paper show that the 
weight per square foot of the material in the hulls of the two 
ships, when distributed over the sides of the representative 
prismatic vessels, is very pearly the same for both, and the 
same holds with respect to the weight per square foot of 
armour and backing. The Minotaur is rather heavier in 
both respects, but for the reasons given in the paper, the 
means of the values found for the two ships are taken, and 
are found to be : 

Weight per square foot of hull =.152 ton. 

» armour and backing=.11 ton. 

The questions next considered are these: presuming it to 
be necessary to build another ship which shall also steam 
14 knots, carry the seme proportionate supply of coal to 
engine power, and proportionate quantities of stores, but 
shall have her armour and backing of double the weight of 
armour and backing of the Bellerophon and Minotaur, then, 
Ist, what will be the size, _—_ power, and cost of the new 
ship of the Minotaur type, and having the same mean draught 
and depth of armour; and, 2nd, what will be the size, engme 
power, &e., if built on the Bellerophon type, and having her 
mean draught and depth of armour? this condition im iw 
of course that the same constants of performance as before 
will be realised im each case. On aecount of the t dis- 
proportion in size between the two types of ship, it is obvious 
that the smaller one will require much less weight of equip- 
ment. It is assumed, theretore, that the additional weights 
of the smaller ship (exclusive of engi boilers, and coals) 
amount to 700 tons, and those of the larger ship to 1000 tons. 
The developed power of the engines, proportionate supply of 
coal, and the weight of engines, &c., are taken exactly the 
same as in the hypothetical case first given. 

By proceeding with the investigation for each case in a 
way similar to that sketched for the hypothetica! ships, only 
treating the breadth extreme of the mean horizontal sections 
of the new ships as the unknown, the following results are 
obtained. The new ship of the Minotaur which fulfils 
the required conditions will be nearly 400 ft. long, 728 ft. 
breadth extreme, and have a total displacement of 14,258 
tons, while the new ship of the Bellerophon type is 380 ft. 
long, 71 ft. breadth extreme, and has a total displacement of 
10,960 tons. It thas becomes obvious that a correction is 
needed im the weight per square foot of hull in the new 
ship of the Minotaur type, as her length has been so greatly 
increased ; it is considered that an increase of at least 10 
per cent. is ired, and this is the allowance made. 
other hand the new ship of the Bellerophon is 
shorter than the Minoteur or te Ad, a 
not much ter than the actual di t 
tone, 09 Chaban commatian ion is needed in her weight 
foot of bull. When the correction has been le for the 
new ship of the Minotaur type, the final results in 
numbers are as follows for the two classes of ship : 
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a " New ship of New ship of 
| Minotaur Bellerophon 
SAE oe type. type. 
length ... = oon oe 510 feet 380 feet 
Breadth ... oad oe ove 7% ad 
Tonnage ... on «+», 13,770 tons 8,620 tons 
Nominai horse power - LOSOTLP.| 1,080 EP. 
Indicated ,, i. 7,560 ., 7560. 
Weight of hull ... oR «| 7,100 tons 4,460 tons 
é armour and backing’ 5,190 ,, 8,630 ., 
~ enginesand coals ...| 2,160 ,, 2160 ., 
» stores carried «| 1000 ,, 700 
Displacement... _-»- -+| 16,450 ,, 10,950 ., 








Taking the cost per ton at 55/. (which is the average cost 
per ton of tonnage for the hulls of armour-clad ships), the 
saving made by adepting the new ship of the Bellerophon 
type would amount to 283,2501., or considerably more than 
a quarter of a million sterling. 

te must also be considered that the ship of the Bellerophon 
type would cost less for maintenance and repair, and be much 
handier m action. 

The last investigation in the paper is purely theoretical, 
and consists of a determination of the dimensions which 
would be required in two ships, of which the horizontal see- 
tions are curves of sines, and which are prismatic vertically, 
if they were built with the same weight per square foot of 
hull (say .1 ton) as the Bellerophon, but carned twice the 
weight of armour per square foot (say # ton). In these cases 
the bottom is taken to have weight as well as the sides, the 
speed for both is 14 knots, the draught of water is 25 ft., 





and the depth of the armoured side 24 ft. One of the ships 
is seven times her breadth in length, and the other is five 
times. Professor Rankine’s rule for the calculation of horse 
power and speed is employed, and the same conditions of | 
engines, &c., are assumed, as have been indicated previously. | 
The larger ship carries 1350 tons additional weights, and the 
smaller 900 tons. | 

The results obtained for these ships are as follows, when | 
expressed in round numbers 


Larger ship. Smaller ship. 








Length ... o wee eos 5R5 feet 425 feet 
Breadth ... eee on ese 84 ,, oe us 
Nominal horse power ... e| 1,267 ELP 980 H.P. 
Indicated ,, o ove «| 8590 ,, 6,860 
Weight of hull ... ose «| 7,086 tons 5,540 tons 
of armour and backing 6,124 ,, 4470 ,, 
of engines and coals .... 2,540 ,, 1,960 ,, 
» carried ... ove ol 1880 « 900 
Displacement eve ase «. 17,600 12,870 


These results are very different im detail from those ob- 
tained in the cases based on the actual trials of the Belle- 
rophon and Minotaur, but not greater than might have been 
anticipated from the adoption of such a different form of 
ship, and mode of calculating resistance. The 2000 horse 
power which is needed by the larger ship above the power 
required by the smaller ship, is principally due to the differ- 
ence between the immersed surfaces of the two ships, and is 
spent in overcoming friction. The immersed midship see- 
tions, it will be remarked, only differ by a very small amount. 

This last investigation serves to show that the theoretical 
best form of ship being taken, and the most recent rule being 
... “ied in the calculations, the speed of 14 knots can be ob- 
tained in the short type of ship at a surprisingly less cost and 
size than the long type requires, and this result agrees with 
that of the preceding investigation based on actual trials. 

I will now refer briefly to another aspect in the case of 
long versus short ironclads. Supposing two ships to be con- 
structed, having the same central, bow, and stern batteries, 
and the same height of port above water; the same depth 
and thickness of armour in the water-line belts; the same 
proportion of weight of hull to total displacement ; and the 
same equipment and armament; with — of the same 
type, and with weights of coal which would enable them to 
proceed equal distances at the same speed, would the ad- 
vantage, on the whole, rest with the ship which had the 
form and proportions of one of our long ironclads, say the 
Minotaur, or with the ship having more moderate propor- 
tions, say those of the Hercules? 

It will be obvious that this is a different case from those 
considered in the Royal Society paper, and one in which the 
disadvantage of the long ship as compared with the short 
ship is not so great as in those cases. In the wholly 
armoured ship in passing from a short to a long ship, we in- 
crease the armour very largely ; while in the case now about 
to be diseussed, we propose to lengthen the belted portion 
only, and therefore get the benefit of length with a less 
burden of armour. Still we shall see that, even in this case, 
the short ship is to be preferred to the long. 

I have taken the Hercules as the representative short iron- 
clad, and have used the known quantities representing her 
weights of hull, of equipment and armament, and of en- 
gines, boilers, and coals at the time of her trial, and of 
armour and backing on batteries and belt, in order to deter- 
mine the corresponding quantities in the new design for a 
ship having the same form and proportions, below water, as 
the Minotaur, but in other respects fulfilling the same con- 
ditions as the Hercules in the manner explained above. I 
have also taken the indicated horse power developed in, and 
the full speed realised by, the Hercules on her load draught 
trial in order to determine the proportion of indicated to 
nominal horse power in the engines which would drive the 
new ship at the same speed, thus ensuring that the new ship 
shall have engines of an identical character with those of the 
Hercules. In determining the coal supply of the new ship I 








have considered it proper to provide such a weight as would 














in order to compare them with the 
in the Hercules at the time of trial, have the sub- 
Joined Table 
|New Ship. | Hercules, 

Length between perpendiculars ...| 385 ft | 32% ft. 
Breadth extreme wane on STA Bin| WD, 
Tonnage B.O.M. ese ae -»-| 5036 tons | 5226 tous. 
Nominal horse power... .. .«..| 925 HP. | 1200 HLP. 
Indicated om om om --.| 6585 ,, |B529 ,, 
Weight of hull one w+ -nes| £674 tons 4022 tons. 
‘< ht of ssid panne 1618 ,, {1922 ,, 
Weight of armour and backing, on 

m cothed - gin, se » | Ss 


Weight of engines, boilers, and coals 1460 ,, | 1826 ,, 
i. equipment and armament 1138 ,, /| 1136 ,, 
Displacement... ... .- on O088 ,, | 8676 ,, 


From these figures it will be seen that the new ship would 
be 60 ft. longer, and 1 ft. 10 in. narrower than the Hercules, 
and that she could be driven at the same full speed by 
engines having a nominal power 276 horse power less than the 
engmes of the Hercules. Hertonnage, however, is 710 tons 
greater than that of the Hercules, and her construction would 
consequently cost considerably more, while her engines 
would cost less, and her expenditure of fuel not be so great 


as that of the Hercules. Hence, apart from the question of 


handiness, it becomes necessary in contrasting the merits of 
these ships te determine the difference of prime cost approxi- 
mately. Taking 55/. per ton of tonnage as the cost of the 
hull, which is a fair average for ironciads, and taking 600. 
per nominal horse power as the cost of the machinery, 
which is also a fair average, we obtain the following results : 


Excess in the prime cost of the hull) tons. £ £ 
of the new ship over that of the =i = 39,050 

Hercules > ec one ove 
Decrease in the prime cost of the ma- IP. 

chinery of the new ship from that } -szaxeo = 16,500 

of the Hercules ese ove one 

Excess in the prime cost of the hull 

and engines of the new ship, over = 

that of the Hercules eee ove 
This will, | think, be admitted to be a considerable saving, 
and one which can searcely fail to show the desirability of 
building ships of moderate proportions, even if we have to 
a the engine power in order to obtaim the very high 
speed. 

P There may, however, still be a suspicion im the minds of 
some advocates of long ships, that the additional cost of 
maintenance for the more powerful engines of the Hercules, 
would in a comparatively short time make up for the differ- 
ence in the prime cost, although that difference is consider- 
able. I shall attempt to show what the difference of cost of 
maintenance may amount to, in order to clear up this point ; 
but before doing so I must draw attention to the fact that the 
new ship, being more than 700 tons burden greater than the 
Hercules, will require an addition of at least fifty men to 
her crew, and that the cost of their maintenance will be eon- 
siderable. Taking 70/. per annum as the average total cost 
per man per annum, this would involve an additional 
annual outlay on the large ship of 35007. From calculations 
based upon the average consumption ef coal in ships with 
the improved type of engine, it appears that the cost of fuel 
in the new ship, for a day's steaming (24 hours) at half 
boiler power, would be less than that in the Hercules by a 
little over 15/. Hence it follows that the saving of wages 
and provisions in the Hereules as compared with the new 
ship, would cover the difference in the cost ef steaming at 
12 tere for 229 days, of 24 hours each, in the year. I need 
hardly say that our ironclad ships are not under steam for 
anything like that time in a year, and consequently the 
difference in cost of fuel for the two ships would be much 
more than counterbalanced by the sm expenditure re- 
quired on the crew of the Hercules. 

Even if this necessary difference im the numbers of the 
crew were waived, it will be obvious from the facts just stated 
that the interest, at a low rate, on the difference of prime 
eost, would quite make up for the additional cost of fuel in 
the Hercules, supposing her to be in commission and on 

eneral service. This matter, in my epinion, is thus placed 
aead questicn. 

Having disposed of this objection, it is only fair that I 
should call attention to the facts that the Hercules, being 
smaller, is sure to be less costly in repairs than the new ship 
would be; and that the fact that she is 60 ft. shorter cannot 
fail to render her much handier. In several parts of this 
paper, I have had occasion to refer to this latter feature of 
short ironciads; and it may be ht that undue stress has 
been laid upon the point. A  Anee of the 
admirals of the Channel squadron will, however, that ex- 

i seamen also hold —— that handiness is one 
of the most important features ship of war. I need not 
quote from those reports in proof of this statement, but may 
add that the length of the Achilles, Warrior, and other of 
our long ironclads has again and again been pronounced so 
great as to interfere with the maneeuvring while the 
shorter ships—such as the Bellerophon Lord Warden— 
have been warmly praised for their handiness. The Hercules 


£22,050 


this paper, it ean, I think, be scarcely 
of building armoured ships of moderate wee mee 4 aa 
tions is superior to that of adopting greater length and 
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parison he phe It eae tah 
proportion of arrior was origi inte 
— was ultimately arrived at, namely, the length of 
the purpose of getting a bow, a fine entrance, 
small resistance rek_-cae, neon No such idea had entered 
imto the heads of the eonstructors. It was quite true that 
the Warrior had a fine bow and resistance to steam 
power ; but it was not true that that fine bow was the cause 
ot her length, or bad anything to de with herlength. There 
was a great parallel midship which gave to the Warrior her 
reat length, and it was not attributable to her bow. Mr. 
had very pats aoe Se ee ee 
Warrior's bow, but the Minotaur’s bow, which was the 
greatest possible contrast. The bow of the Warrior hed no 
such curve or weight overhanging or overweighting it. It 
was an abuse of the beautiful lines of the Warrior to load 
them with armour and enable Mr. Reed to produce such an 
abominable exhibition as was shown by the diagrams 
the meeting. The man who had pat the armour upon the 
ship had no conception why the bow was designed. Al- 
though he was as strong an advocate as ever in favour of 
having a fine bow, #0 as to raise very little resistance to the 
water and enable the vessel to make way ag on head sea 
in heavy still he was not adverse te Mr. "s view of 
cutting off so much of the long bow as gave his i 
better in exchange for it. If Mr. Reed said that he i 
to build a short ship in order that he might have power of 
manceuvring, he entirely approved of Mr. Reed’s motive. If 
a vessel was intended to carry armour, and if it was imposed, 
as a first condition, that she should be able to mancuvre in 
a short space, you would ¢ut off the point of ofan | 
ship, and ge as ship with w full bow. He, who 
the wave bow because it was his child, would sacrifice it to 
the requirements which were laid down as conditions u 
which the vessel was to be constructed ; therefore he entirely 
approved of what Mr. Reed had done in that respect. 
With regard to the Warrior, she had a fine bow, for 
the purpose, Mr. Reed had said, of consuming oo eoal, 
making great headway, and ially making passage 
in bed weather, to all of which v the i bow was 
essential. But her length was not due to her fine bow, but 
was due to a great quality which the practical men in the 
Admiralty of that day had msisted upon. He had been 
into persona] communication with two sailorse—Adimural 
M'Lean and Admiral Dundas—for the of properly 
understanding what the qualities of the ship were to be. 
Those gentlemen had given him leave to do he thought 
a most i thing, namely, to make a middle battery, 
or partial to the ship, and had allowed him not to 
overburden her ends with armour, so as to make her a hew 
ship. ee Salley Saat Sp ae eee with 
armour. re was a question at the commeneement of the 
construction of the Warnor whether they should or should 
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harm. The Warrior was the right number one, and the 
Hereules was the right number two, becansc the Hercules 
was an attempt to carry on the armour im a smaller 
quantity to the ends, and make in that way, but 
instead of making the experiment had been 
destroyed by f° quite 
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Warrwr, the sailors had insisted tuat long endurance at sea 
should be the first condition of her construction, that she 
should carry coals for 6000 miles, and that she should endure 
& voyage to the Indies and China, if necessary. That was 
the cause of her length. The requisite capacity to carry 
2500 tons of fuel was the cause of her long middie body, and 
at was the purpose for which she bad been constructed. 
te Was BO just compari between the Warrior, and the 
Warrior class originally designed for long enduring sea ships, 
whether for the siege of certain ports which should be name- 
lesa, whether for getting quickly at an enemy a good way off, 
who should also be ouneiem, whether for remaining a long 
time outside, whether for catehing it when you least expected 
it, or for the 101 other purposes which were gone over at the 
time. Those were the purposes for which the Warrior was 
demgned, and that endurance im a ship could only be attained 
by length of middle bedy. To which you would add such 
bow as might be necessary and convenient, and such stern as 
would answer for the steerage and form, a proper stern for the 
ship. The middle body was the capacity, the fighting part, 
and the useful part of the ship. That was class number one 
Class number two, the Bellerophon class, had been designed 
with totally different views. He had always admired the Bel- 
lerophon, and, secording to his judgment, she was a perfect 
ship, though a ship of another sort. She was intended to be 
& handy and short ship in difficult waters. She was meant 
to meet another class of enemy than the Warrior—a class of 
enemy nearer home. Endurance was got solely by a long 
middie body to hold coals. It was only that vulgar function 
of holding the coals. It was a great advantage of a long 
middle body that it held the coals without spending them. 
The middle body of a ship might be lengthened with hardly 
any merease to the resistance offered by the ship. Speed 
was another thing. It had nothing to do with the length 
{ the ship. Length, and proportion of length to breadth 
whieh was the old foolish antiquated doctrine, had nothing 
to do with the speed of the ship. A given bow would give a 
given speed without the least reference to the breadth 
realth, no doubt, was a very essential consideration. He 
agreed with Mr. Reed that, if a tolerably short and handy 
eligi was required, you would make, not a long one, but a 
broad one, which would give the power to carry armour ; but 
it would require a big engine, and use up the coals very fast, 
and would not have a large store of coals for a long voyage, 
in proportion to its consumption. With regard to head 
nest, he was entirely with Mr. Reed, and would cut off the 
beautiful wave-bow, and would make her a short ship and a 
handy one. It was a first-rate quality in a fighting ship 
that she should be able to reverse her course in two minutes ; 
and if he had to build such a ship to-morrow, he would cut 
off the nose of his own child, and make the wave form as 
short as Mr. Reed had done for the purpose of accomplishing 
that purpose 

Mr. Lamport thought that the principle which had been 
suggested as to the proportion of length to breadth, if it was 
put forward as a general one, was in opposition to the views 
and experience gathered amongst nautical men and ship- 
builders If general principles were put aside, and it was 
said that certain qualities were required, no doubt great 
sacrifices might have to be made. Those qualiticse principally 
were economy m construction and handiness in man@uvring 
With regard to economy of construction, Mr. Reed had 
omitted to state the relative cost of the two ships he had 
compared ton by ton. With respect to the question of capa 
city and performance the comparison was not to be enter- 
tained. fi Mr. Reed were to take the Bellerophon, cut her 
in the centre, and put 20ft. more in, would he not derive 
great benefit from the exchange? The difference between 
the cost of working the Minotaur and the Bellerophon was 
very great, and he would ask whether, if that money were 
laid out at interest, it would not pay a very good percentage 
on the extra cost? He regretted that Mr. Scott Russell 
had not said more than he had upon the question of handi- 
ness. He had heard him state last night that he had de- 
signed a ship to come out of harbour in almost a circle, 
mana@uvring her with the engines only, having locked up 
the rudders at both ends. Handiness was a quality essen 
tially necessary in all sea-going ships and all fighting ships. 
No doult Mr. Reed had very properly said that a short ship 
would require less repair than a long one, but if the result 
of the shorter form of ship was to subject her to greater 
strain on her structure, the chances were that the repair bill 
would be turned the other way. He did not agree that a 
arge ship required a large crew. The engine power might 
be the same, and there was ho necessity to rig her in a dif- 
ferent way As the chairman had stated, they were going to 
have ships without any masts at all, and they might very 
well put in the larger ship the masts and spars of the shorter 
ship—of the Bellerophon class—and send her out to sea with 
the same number of crew. He desired to express his grati- 
fieation—he thought he might say the gratification of all 
present—at the manner in which Mr. Reed had put his 
views before them. He thought it a misfortune to the Insti- 
tution (he was almost inclined to think it a misfortune to 
the country) that Mr. Reed possessed such powerful 
eloquence, such clearness of statement, and the power of 
making the worse appear the better cause. He sat there and 
asked himself the question, after Mr. Reed had ornamented 
hie statements as he had done, whether or not he was right 
with regard to that of which he before felt certain. He 
thought it was Warren Hastings who had said, after he heard 
Sherman and Burke's speeches, that if he had not had the 
consciousness that his principles were correct, he would have 
believed himaelf one of the greatest criminals upon earth. 
He might with propriety say of Mr. Reed what was said of 
the great orator, Non teligit quod non ornavit. 

Lord Lauderdale asked whether Mr. Reed thought that, 
by hus plan, he could propel a short vessel with equal speed 
to a long one with an equal head sea? It had not been 
stated whether the short and a long one had been tried in a 
sva-way. In smooth water « short ship might possibly be 
made to go as fast asa long one; but he could not believe 
that in a sea where a short vessel would take two bobs where 
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ofngee would only take one, the short ship eould be pro- 


pelled with the same speed as the long one. Again, with re- 
gard to the bow, a long bow would go through a heavy sea, 
and might be forced through it, whereas the bluff bow could 
not be forced through it. 

Captain Selwyn asked whether there was any additional 
displacement which took place during the pitch? He drew 
attention to the fact that there were two ways of getting 
speed by means of a fine bow—the one was the wedge sys- 
tem, whieh was advocated by most builders throughout 
Europe, and the other the salient of the solid of least resist- 
ance. He thought there was a great deal worth studying 
with reference to the solid of least resistance. 

Mr. MeFarlane Gray said that the origin of the formule 
which had been presented by Mr. Reed depended upon the as- 
sumption that the three dimensions of a vessel varied in pro- 
portion to the cube root of the displacement. He thought 
the coefficient was a far more valuable formula. The lowest 
that he had been able to find was 8, and the highest 12. 
Taking 10 as the standard, by coming down to & the co- 
eflicient was reduced 20 per cent., but if the 10 were increased 
to 12, the coefficient was increased 20 per cent. The 20 per 
cent. would make only 7 per cent. difference in the speed. 
In the case of the Hercules the coefficient came out almost 
identically the same as in the longest vessels. It was 
established that approximately for a given length the horse 
power varied as the displacement. If you wished a vessel to 
carry more, it was supposed to be necessary to lengthen her, 
but you only had to increase the displacement, by doing 
whieh you would not proportionately increase the weight of the 
hull. The displacement divided by the length, and multiplied 
by 100, would give the horse power required for ten knots 
for any vessel. 

Protessor Rawson thought it of great importance to con- 
sider the resistance opposed to the progress of vessels in 
water. That resistance had only been considered in its in- 
tensity, which, no doubt, was a great consideration; but 
there remained the question of the direction and magnitude 
of the resistance. He did not believe that there had been 
any experiments which would give the designer of a ship the 
position of the resultant of resistance in the fore part ot the 
ship. When the length between the bow and the ship 
attained to a certain dimension, it had considerable influence, 
not on the direct resistance in front of the vessel, but the 
after part—the after resistance as it was called—and would 
very much influence the cost of motive power employed to 
propel that vessel through the water. Taking the motive 
power employed to propel a vessel through the water, and 
the resultants or the resultant of the resistance, if the direc- 
tion of both those two forces passed exactly through the 
eentre of gravity of the ship, she would be driven through 
the water, and would not be immersed more or less than if 
she had been perfectly at rest. 

Captain de Horsey wished to protest against the principle 
of putting a middle parting to a ship by way of making her 
carry more. He spoke especially with reference to the sub- 
ject of short and long ships. If a ship required more dis- 
placement to carry her coals, surely that displacement should 
be put in throughout the whole ship, and not in a straight 
line. His brother officers, who had sailed in long ships, could 
bear him out in saying that in light winds, under sail, when 
trying to save coals, the long Sine were stopped by the 
friction on the sides when the resistance of the bow was 
nothing, and a vessel would lay like a log of wood in the 
water. Hedid not think that the principle of having bow, 
stern, and midship apart was a good one, but that a vessel 
should remain with bow, stern, and midship open. 

Mr. Grantham thought that the question whether the 
qualifications connected with warships were so entirely 
different from those connected with the mercantile marine as 
to make such a prodigious difference as was advocated, and 
strongly recommended, and practised in the navy, was a 
question of the most vital importance. For the mercantile 
marine it was requisite to carry weights, to have the best 
possible sea boats, to have handy vessels, and it was requisite 
that those vessels should be worked with the greatest possible 
economy. ‘Those four elements were also required in the 
navy. The two classes of vessels were more similar in their 
requirements than was generally thought, whereas the effort 
seemed to be to make them believe that they were totally 
different 

Captain Inglefield said that a short ship had great ad- 
vantages over a long one in reversing, and also for the ram- 
ming bow, which was being introduced into the navy as one 
of the greatest elements of power for the purposes of war. 

Mr. Reed, in reply, said that he was perfectly staggered at 
the statement which had fallen from Mr. Scott Russell with 
reference to the object of the design of the Warrior. For 
the first time he had learned to-day that the Warrior was 
designed to carry 2500 tons of coal. If that was an element 
in the design all he could say was that it had been most 
miserably fulfilled. The quantity which had been put 
down as her supply was 937 tons. The greatest quantity 
of coal she had ever had on board was 810 tons, and her 
normal supply was 800 tons. The weight of the Warrior's 
engines and boilers was 937 tons, which, added to her 800 
tons of coal, gave a total weight of 1737 tons. The total of 
the engines, boilers, and coals of the Hercules was 1506 tons, 
so that the Hercules, being 55 ft. shorter than the Warrior, 
carried 60 tons more of engines, boilers, and coals. He was 
perfectly certain, from the experience which he had gained 
in the navy, that the Bellerophon, the Hercules, and the 
Monarch were capable of steaming a far greater distance 
than the Minotaur and the Warrior, and that class of vessels. 
Mr. Scott Russell had contended that there was something 
im the nature of a ship with a long central body which 
favoured endurance. ie was quite prepared to adinit that, 
because all his (Mr. Reed’s) ships had much longer central 
bodies than the Warrior. The ——— was, that he 
shortened the ends, and did not away the middle. He 
did not believe the Bellerophon was intended to meet a 
smaller class of enemy than the Warrior, but the same, or if 
anything, a superior class of enemy, and she was quite 








capable of doing so. Mr. Lamport had said that 
“aut on. Gal what had been propounded as 
a general view. took the liberty of saying that 
he thought the reverse was the case. The F who 
were a very scientific and capable nation, had never thought 
of departing from the short ships, and — ge 
one. The whole experience, outside of England, wi 
reference to armour-plated ships, was entirely m favour of 
his method of construction. Me. Lamport had argued that 
a big ship did not require a larger crew than a smaller one. 
That could not be a correct view. The wants of a man-of- 
war must necessarily increase with the size of the ship, even 
although she was rigged the same. There would be a larger 
ship to watch and keep clean, and more men would be re- 
quired. With reference to double screws he denied that you 
could produce anything like the handiness of the Bel 

or the Hercules with double serews. He had been down the 
river repeatedly in twin screw vessels, and seen them under 
the most favourable circumstances, down by the stern, 
up by the head, and nothing om board, but had never 
seen a twin screw vessel which could turn with anythin 
like the handiness of the Hercules at low draught rom 
full speed. With reference to the observations of Lord 
Lauderdale, he (Mr. Reed) entirely admitted the position 
which the noble lord had taken. There were, no doubt, 
seas in which a long vessel would have an advantage 
over a short one, but there were equally cases in which 
short vessel would have an advantage over a long one. 
Captain Selwyn had asked whether there was greater dis- 
placement on the ship pitching. No doubt as the ship 
pitched she gained greater disp acement. With regard to 
the observations Mr. Grantham had made, they removed the 
difficulty which had hitherto embarrassed him as to how it 
was he could not get these things understood by the general 
public. If a gentleman like Mr. Grantham, whose whole 
life was spent in connexion with these matters, and who was 
a scientific writer of great reputation upon the construction 
of ships, notwithstanding the paper which had been read, 
and within an hour after hearing it, declared himself in- 
capable of seeing any difference in character between a mer- 
eantile ship and a war ship, it was not to be wondered at 
that persons of less experience should be at a loss to under- 
nak such matters. In conclusion, he observed that the 
principal point, and that upon which he had risen to speak, 
was with regard to the coal supply. He wished it to be 
understuod that there was no deficiency of steaming power 
in his ironclads, and they were all of them superior to the 
early ironclads. 

The Chairman said he thought it proper to state, as he had 
stated with reference to the discussion on the subjeet of float- 
ing docks, that such discussions were strong and most admir- 
able illustrations of the value of such an institution, where 
such important matters could be discussed by such competent 
men. He was sure the meeting would not pass a vote of 
censure upon him for extending the time allowed for dis- 
cussion, but that everybody would agree that the time which 
had been accorded had been well spent, and that they were 
very much indebted to Mr. Reed for the ability with which 
he had brought this subject before them. 


HYDRAULIC STEERING GEAR.* 
By Caprain inGixrre.p, R.N. 

At the request of your Council I have prepared a paper on 
my senpened plan of hydraulic steerage for large ships in 
Her Majesty’s navy. 

The result of a report by Sir William Armstrong and Mr. 
Penn upon my invention has been an order to fit H.M.S. 
Achilles, and [ am therefore able to place before you some 
drawings of the apparatus in question on the Admiralty 
scale of the ship. 

I assure you that though I feel much honoured in being 
called upon to submit my plans before this Institution, com- 
posed as it is of the most eminent engineers, shipbuilders, 
and naval officers of modern days, I have some apprehen- 
sions as to my ability to satisfy you on all the mechanical 
details, not as regards their action, but regarding their suit- 
ableness of application. 

I feel assured that I shall only be met by the fairest 
criticism, and that you, as practical engineers, will be in- 
dulgent to one whose ney awe is sailormg, but whose ideas 
are being carried out by the skilled engineers, Messrs. Ren- 
ton and Messrs. Kittoe and Brotherhood. 

Perhaps it may be in the minds of some present that any 
improvement upon the ingenious arrangement of steam 
steerage now fitted to H.M.S. Northumberland, and being 
supplied to H.M.S. Monarch, is uncalled for. And if an 
hydraulic is to be ones that now on board the Mino- 
taur, as arranged by Messrs. Humphrys, was all that could 
be demanded from this form of power; but, Sir, in both 
these, nay in all forms of steerage in which manual labour 
was not the first motor, steam power in some shape or other 
has been employed. 

I have sought to dispense with steam, and to employ some 
power under all conditions available, and equally uniform in 
its action and application. 

When inspecting the Minotaur on her return from the first 
experiment with the steam hydraulic I was shown the steam 
donkey in the engine room, and told that to ensure its action 
at short notice it was kept at work pumping water to waste 
when not required for the hydraulic; that it was naturally 
only available when steam was up, and at the proper pres- 
sure. Moreover, that to move the helm a long lever, 
worked by two men, was employed for starting the ing 
slide. 

In the Northumberland there exists the usual tiller and 
ropes, but the application of steam is employed to move the 
barrel around whach the tiller ropes are coiled. ‘ 

I am informed the certainty and rapidity of action is all 
that can be desired. : ; 

Considering the matter in a practically nautical point of 
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view, I believe one of the greatest desiderata in any form of 


steerage power is to place it and all appertaining to the | 


rudder as nearly as possible beyond the reach of shot, and to 
depend as little as possible upon any power which is not 
always available and constant in its action. 

In an excellent paper read by Mr. Barnaby before this 
Institution on March 26, 1863, he puts four principal ques- 
tions for consideration, viz.: “ First, with sageed to the 


ordinary rudder in single screw ships, Can any improvement | 
in the ordinary rudder, either in its form and dimensions, or | 


in the mode of applying power to it be expected to give us 
such facilities in steering as the exigencies of modern naval 
warfare demand ; and if such improvement may be expected, 
in what direction is it to be sought ? 

To meet this demand I have suggested a form of hydraulie 
steerage which I have designated hydrostatic hydraulic in 
distinction to steam hydraulic, the power I employ being the 
hydrostatic pressure due to a column of water at the lowest 
depth in the bottom of a ship at which a pumping engine 
ean be placed. Having said thus much, I daresay the process 
of adaptation will readily present itself to the minds of many 
present, therefore little more is necessary than to describe the 
principal formation and action of the different parts employed. 

Allowing for friction, I will roughly estimate the pressure 
of the water in the power cylinder when admitted through a 
suitable Kingston valve at a draught of 20ft. at about 
8.66 lb. on the square inch. This force is allowed to exert 
itself against a piston of the area of 36in., and by its action 
to work a reciprocating pump. (See Fig. 1.) 

From this pump are led two wrought-iron 2in. pipes, 
whieh conduct a constant body of water to two cylinders 
placed on either side of the lower tiller, and connected there- 
with at a distance of 4 ft. 6 in. from the rudder head, with a 
suitable arrangement for connecting and disconnecting. In 


Figs. 2 and 3 are shown the slide box, which contains the | 


directing slide, and it is by the action of this slide, which is 
moved by a rod, and small wheel in the pilot house through 
a distance of about 9 in., that the engine is set in motion and 
the hydraulic presses brought into play 

I will briefly recapitulate. The Kingston valve having been 
opened, free access of the external column of water is opened 
to the pumping engine, but no movement of the helm takes 
place until the slide, which may be made to lock the wate 
in the two tiller cylinders, has been moved so as to admit of 
a change between them in the direction desired, and so 
directed by the movement up or down of the D slide. 

An indicator placed before the helmsman shows the 
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greater rapidity, the pumping engine requires only to be 
properly directed, and the tiller may be pumped over through 
the whole arc. 
Now, as to what becomes of the water, which, having ex- 
pended itself of its power, has to be got rid of. ; 
Two plans have been “eae ; my first was to confine it 
in a tank formed in the 
thence to pump it overboard by a single action plunger 


pump, to be worked by an eccentric on the serew shaft im- | 


mediately above the tank. The engineer of the Achilles and 
others seem to think this unnecessary, and that it may be at 


once conveyed into the bilges, and there drawn off by the | 
steam bilge pumps. Accordingly the Achilles is being 60 | 


fitted. Now, with reference to the volume of water necessary 
for the ordinary demands of steering a ship, the water thus 
expended may be considered comparatively small, especially 
when it is remembered that the Warrior, when steamed at 


the rate of 14 knots, admits about 36 tons or 720 ewt. of | 


water per minute into her condensers, and has to dispose of 
it by her pumps either overboard or as feed water. 

Roughly estimating the volume of water necessary to put 
the helm of the Warrior hard down four times in the hour, it 


has been calculated that there would be expended for my | 


hydrostatic power cylinder 44 wt. once in 15 minutes; the 
ratio is, therefore, 240 to 1, that is, 240 times the quantity of 


water is admitted into the condensers that would be admitted | 


into the hydraulic under this extraordinary demand upon 
the helm. This, if thought advisable, could be retained in a 
closed tank, as suggested before (which might thus correspond 
so far with the eondensers) and from thence be either with- 
drawn by the bilge pump, or by what I at first proposed, a 
common plunger pump worked by an eccentric fitted in a 


| convenient position on the screw shaft. The foregoing cal- 


amount of movement of the helm, and the moment the tiller | 


has been placed over to the desired angle again, the slide is 
made to lock the water into its position, and the helm is at 
once rigid. 

Let us suppose the helm to be hard a-port, and it is de- 
sired to right it, the centre spoke of the miniature wheel 
which is only capable of moving through an arc of little more 
than three-fourths of its circumference is placed amidships, 
and then the slide, which is hollow, immediately opens a free 


communication between the two tiller cylinders, and the re- | 


sistance of the passing column of water acting on the rudder 
forces the helm amidships, and by its action drives the water 


from one tiller cylinder to the other until they are in equili- | 

brium; by this method no power is expended (under any | ¢ | 

circumstances of the ship passing through the water) in | employed to give them peer By the combined action 
i 


righting the helm, though if it be desi to do this with 


culation is made supposing the helm to be pumped over 


through the whole are, but by the arrangement of the hollow | 
slide there is an economy of nearly one-half the volume of | 


water thus necessary, and a further saving of power and time 
in the action of the pump at reduced speeds is effected by the 


following process : 


I have, in Fig. 4, a drawing of a three-way cock, which 


has been constructed by my ingenious friend, Mr. Renton, an 


engineer to whom I am indebted for some novel arrange- | 
ments of valves and fittings. This three-way cock is situated | 


in a convenient position near the tiller cylinders, and easily 


| accessible to the quarter master; by ite use a saving 1s | 
effected, at slow speeds, of the power I must employ at full | 
The is 


speed to ensure rapidity of action. 


am | 
to reduce the area surface of the pistons in the tiller pm 24 | 7 } 
to be | now arise. It remains only to thank you for your kindness 


ders, and so to reduce the volume of water ne 


of the hollow D slide, the three-way cock, more than 






ricis. 





(which I at 

e. The power 
which has been calculated as necessary to onael a 
tiller of 4.6 radius, is about 35 tons, the length of stroke 
being about 5 ft. I shall be asked by naval men what ar- 
rangement I have made to provide for steerage, should the 
hydraulic be disabled? In reply, I point out that the 
original tiller existing still in situ, the tackles may be 
shackled on, and the ship steered by wheel and ropes in the 

usual manner, at a few minutes notice. The I emplo 
for connecting and disconnecting the 99 is, I think, 
simple enough. It may thus be described: a movable fork 
(Figs. 5 and 6), sliding on the tiller by means of a coarse 
t od screw, is » thus pa ge / a steel pin on an iron 
block, to which the two piston rods of the tiller cylinders are 
keyed. By this arrangement, in case the ship should strike 
the ground aft, the tiller is lifted clear of the hydraulie ap- 
paratus. The wheel, which is placed in the pilot-house, is 
arranged so as to move exactly in the same manner as the 
ordinary steering wheel, so that any seaman can steer thereby, 
with the difference only that he may move it with one hand. 
Mr. Barnaby, in his paper read before this Institution, 
makes the following remark, viz., “that the Black Prince 
was on one occasion turned completely round in 8 min. 33 sec., 
the rudder being over to 28°; but in order to hold it there it 
required ten men at the wheel, and thirty men at relieving 


two-thirds of the whole volume of water 





| spoke of) will be saved on a long av 





jouble skin of the ship, and from | 


tackles, no less than forty men being employed at this opera- 
| tion. This, says he, is of course an extreme case, but it 
serves to show that an invention which promises to reduce 
| the number of men required to one or two has great claims to 
| consideration—an advantage which is of slight consequence 
in small vessels, assumes in these large vessels very great 
importance.” J may instance thet in the Prince Consort (an 
ironclad I lately eommanded in the Mediterranean for near} 
two years) it required eight men crowded into the wheel, 
| and twenty-eight at the relieving tackles in my cabin to get 
| the tiller over in a minute and a haif. 
The advantages I claim for my system of hydraulic steerage 


are, 

Firstly, the employment of « vast accumulator, viz., the 
exterior column of water, which, admitted through the 
| bottom of a ship of Jarge draught, is made to work an engine 

whereby a water rope (if I may use such a simile) rove 
| through a gearing of hydraulic cylinders at the tiller head 
is made to draw the helm over in either direction. 

Secondly, as this power exists under all conditions of a 
ship afloat, and is constant and uniform in ite action, I can 
avail myself of it any moment in large or small quantities 
| with certainty of immediate action, however long it may 
| have been unemployed. And it is in this particular that I 
| Gaim an advantage over the steam engine to do the same 
| work. Moreover, the engine room space oceupied by a steam 
| pumping engine is saved by the employment of a water 
| pumping engine, for the latter is placed in the keel of the 
ship at a spot wholly unemployed, and not adapted for any 
other purpose. 

Lastly, the incompressibility and ineondensibility of 
water, as compared with steam, is another feature which I 
| hope may be deemed, by those best qualified to judge, as a 
| feature worthy of consideration. 
| Ihave now brought before this grand jury the offspring of 
more than five years’ thought and labour—a labour aeccom- 
| panied with much discouragement and opposition, many dis- 
appointments, and no smal! expense. 
| four verdict may go further towards sealing the fate of its 
| future. A first experiment may be successful, but the far- 
sighted man of science, and practical seaman, or mechanic, 

= blast the fame of an invention by one practical objection 
| of difficulty or doubt. Jt wili be for me, in this case, to en- 
deavour to meet, as best | may, such objections, should they 


in permitting me to bring my plan before you in this public 
manner. 
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=a See SSE SSESRETS 
Captain Inglefield’s paper was followed by one read by 
Mr. J. MacFarlane Gray “ the Steam Steerin Apeestns 
fitted in the Great Eastern, and H.M_S. Nathawhed and 
Monarch. Of these arrangements of steering apparatus, 
illustrated descriptions have already appeared in Esorsgen- 
ime (vide pages O80 and SAS, vol. iti., and pees 4, vol. +i), 
wo thet it will be aay that-we should reprint Mr. 
MacFarlane Gray's paper. This papet and that of Captain 
Ingletield were discussed together. (See page 212.) 
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ON RAILWAY COMMUN 
THE § 


IONTION ACKOSS 


By Joux Scorr Ru 
One of the great unsol 
the wantin 

eation by joining Dover 
ip the unity of Europes 
lmk in material comm 
wealth of wations run sii} 
an either side, and are 
up-—thew contents st 


into shipe—uneraned ' 
stowed of © before 1 ¢ eet 
journey, and thus, on @ short aaa. : 
endure more delay, un tore wear and A 
money, than on « bund mee ft A 
That which is merely wasteful’ : ye transport of 
inatetial merchandse, barbarous when 
of civilised buman 


some of the worst features whic 
Atriean slave trade, “We ars bold of 150 
lave pot 
ivea ow d to decape a state of 
intolerable” Wiiat we have seen 
between Calais and Dover is, a hundred, or a couple of hun 
dred, civilised human beings, citizens of refined commanities, 
systematically huddled under decks, where there was neither 
room for comfort, rest, ventilation, cleanliness, nor health. We 
have seen filty delicate, refined women crammed into a cell 
where they had just room to sit jammed together on the floor. 
Just before starting, a benevolent stewardess placed on the 
knees of each a convenient basin, and, a few minutes later, an 
anxious husband, descending from the wet deck to inquire after 
the welfare of his delicate wife, found it hard to endure the 
close, confined atmosphere, to which, nevertheless, he was 
obliged to abandon ber. Which of us has not passed over this 
purgatory without meeting some intelligent foreigner who 
swore that never again would be pay such a penalty for 
visiting Englayd, and never would he counsel man or woman of 
bis acquaintance to undergo the miseries and humiliation of 
this miserable passage over the sea channel? — 

In truth, this great international communication between 
Europe and Fngland is a degradation to all who endure it—a 
dingrace to three great railway companies—a blot on the ad- 
ministration of a great Emperor; and when we think ourselves 
the most practical nation in the world we are really perpetu- 
ating a great arterial system of communication which is bar- 
barous and thoroughly unpractical. 

It is well, therefore, to consider, in this meeting of naval 
architects and marine engineers, whether this state of interna- 
tional communication «rises from any impossibility or imprac- 
tieability standing in the w.y of expeditions, ox mfortable, and 
economical means of raihway transport over tie sea, or whether 
the causes are moral, fleancial, or intellectual incapacity in 
those who have the duty and responsibility of providing this 











publie highway. 
First, therefore, I may state that it is not the fault 
of engineers and naval architects that the public does not 
now enjoy the advantage of a railway across the sea. More | 
than three years ago an associativn of Englishmen was 
formed to carry railway trains across the sea between | 
Calais and Dever. Of this association Mr. Fowler was the civil | 
engineer, and I was the naval architect. All the measures | 
which « private association of individuals could take for giving | 
to our nation and other nations a civilised communication were 
taken Neither pains bor tune were spared, and large sume of | 
money were spent in making every preparation for giving the | 
public this benefit. Unluckily we had to deal with an/ 
apathetic public, and with railway companies already in 
possession of the ground, with rival interests and disordered 
finances. The same bad political economy whieh has aban- 
doned the publie works of England to private speculation ren- | 
dered it impossible for this work to be then achieved, except 
through the co-operation of railways in a state of war and dilapi 
dation. But the teciinieal work had been thoroughly done. 
The harbours on both sides had been surveyed, and the working | 
plans completed by Mr. Fowler; the designs of the ships to 
early the railway trains across the sea bad been completed by 
myselt, and there, on the table, is the model on which they were | 
te be built, The Act of Parliament was applied for, the money | 
for all the expenses was found, and it was not the blame of en 
gimeer and paval arebitect that the thing was not then begun, | 
and now done; there were po cugmmeering difficulties not then } 
solved. } 
I «im now to have the pleasure of bringing before you not the 
proposed plan tor bridging the sea between Calais and Dover, 
but « similar undertaking which bas been executed, ard which 
is now in suceessfal operation across a sea on a stnalier scale. 
The Chanwel between Dover and Calais is 20 miles, and the 
sea of Bodan is at most 10 miles to 12 miles broad. There is 
the same difficulty of shallow water and narrow harbour 
entrance as at Calais, but extreme low water is rather shallower, 
and the harbour entrance natrower than at Calas. Of course 
there is no Atlantic wave, and no ocean ground swells, and 
therefore no low lung swelling bas and consequently never 
in the worst storm thé great motion of our seas. Bat there is 
to an even greater extent than om the Channel, the sharp short 








breaking wave, which is both more and inconvenient 
than the long low swell; there is the terrific hurricane that 
sweilsdown from the Alps, and which is y not inferior in 
strength to a heavy Atlantic gale, and are quite as many 
days in the year when no steamer cam venture across the sea of 
Bodan, as when no steamer can cross the Channel. I think, 
therefore, the sea of Bodan is a fair scale on which to test a 
plan for conveying trains across the sea. Tuke it as half the 
distance with waves half the size, wind half the strength, 
harbour entrances half the width, and a steamer half the 
length, and it will probably be considered as fair an experiment 
as can be tried. 

The peculiar circumstances of this case are such as to pre- 
sent many difficulties, which need not be presented either at 
Dover or Calais. At Dover there is plenty of water; at Calais 
there is means of getting as much water as can be wanted, and 
an Emperor who bas cut bis way through the Isthmus 
can easily dredge ao little sand out of the entrance tos 
but on beth sides of the Sea of Bodan the water is shallo 
in the middle it is deeper than the Channel. ; 

The entrance to the harbours in this lake is less tha: 
of clear width, and one of them is so narrow 
two ships’ lengths. The ports, therefore, 


culties than Dover and Calais; but there are .; ; 
to say, no daily rise and fall of the water; on 
are periods of rise and fall of 10 ft., or, , about balf 


ordinary ranges between Calais and Dover, —, 

The Sea of Bodah, of Bodan Sea, phir ee agers 
an inland fresh water lake, 60 miles long and ies wide. 
It separates Switzerland from Austria, Bays Wirtemberg, 
and North Germany, all of which have rail communication 
with Switzerland, and through Switzerland with central and 
southern France, which is cut off short, and stops abruptly on 
the shores of this lake, and this natural barrier of the lake is 
prolonged right down into Italy by the impassable Alps. The rail- 
way trains which last year fi 
Hungary carried a continual stream of grain across Switzerland 
into France; but on the edge of {Wis lake all this traffic was 
stopped—ali the grain that might have passed right through in 


a wagon from Pesth to Lyons liad to be unladen from one set | 
| ready without # moment's delay to continue the voyage, and 


of wagons at Lindau, in Bavaria, or Friedrichshafen, in Wiir- 


temberg, shi into pasa or bar pasli on the 
other HF pe om i anew pn at 


0st and 


delay of this system, the aeumulation of empty or laden wagons | 
on both sides, the army of men for moving the ‘sacks from | 


ship to land, and from land te Wagon, the accutniilation of sacks 
on quays and under 
menuce, 
send their wares a long 
The im ogre 
similar ela ite 
modation for passengets On’, 
which have only quite recently 
for on both si of the lake + 
covey the passengers alongside the 
lie, and the passengers t to the 
over goods that are able to 
oWn incenveniesee - > 
Under these dvckincss T was asked hy” 
eminent Swiss engineer, and M, Seliweizer, an able Swiss rail- 
way director, whether I would 
cation across the ‘Sew ef Bodan by which faitway treios and 
locomotive engines should pass continuously over the sea with- 
out interruption, and without change of carriage, so that a bule 
of goods or « passenger placed in a carriage in Switzerland or in 
Germany should pass right through from Vienna, Munich, 
Stuttgardt, Dresden, or Berlin to Zurich, Lucerne, Bale, Geneva, 


Sea. was 


in our harbours, 


selves at their 


a 


Lyons, Marseilles, or Paris, or contrarywise to it, It was also a | 


condition that I should, if possible, employ no steam engines, | reversal; a code of signals must be contrived so that at the 


| same moment the captain can give different or contrary orders 


machinery, or power of any kind in the transfer except the 
ordinary locomotive engines employed in dragging the train ; in 
short, I was asked to make an international communication 
across this seaas continuous and unbroken as between two 
stations on land. 


This | have now accomplished, and after frequent preliminary | 


trials it is now doing its daily work of railway communication. 
It takes trains of 14 to 16 laden wagons at one tine, The 
wagons weigh 70 to 80 tons, theic coments 150 tons; they 
make the passage from harbour to barbouwr iw from forty to 
fitty-five minutes, the difference being the index of the severity 
of the weather. ‘The cost ot the goods per tom per mile, varying 
with the quantity on board, is trom three farthings to five 
farthings, including interest va capital, depreeiations, and repairs, 
A locomotive engine on one side places the train on board; a 
locomotive engine on the other side takes it out. No peculiarity 
is required in the engine nor iu the mode of working it. No 
peculiarity is required in the wagons, carriages, their Lrakes, or 
their construction. The embarkation of a complete train 
oceupies five mimutes, its debarkation five minutes, All the 
practical difficulties which were anticipated and feared have 
dteappeared with the actual facts, and that which was pro- 
nounced as so Many new or impossible enterprises is now ac- 
knowledged to be “ kinderspile,” or child's play. Indeed, now 
that it is done, the thing seems so obvious and simple that on 
returmiog home across the Englsh Channe] by the Straits of 
Dover, | was totally at a loss to conceive the reasons which 
couki induce the intelligent English people and the great French 
nation to continue to endure the evils of this barbarous passage 
across the sea, while little Switzerland and litth Wirtemberg 


} tad provided for @ less sea a convenient and unbroken highway. 


I will now shortly describe the means by which this railway 
passage over Lake Constance is accomplished, The Swiss 
railway which passes from Zurich to born, on the 
Bodensee, is called the Nord-oest bahn. On the opposite side 
the German railway terminates in Friedrichshafen, and is one 
of the royal Wiirtemberg lines constructed and worked by the 
State. Both harbours are so shallow that 6 ft. is the maxumam 
draughi of water givea for the ship, To carry the prescribed 
load of 14 to 16 carriages, twe lines of railway are necessary on 
the ship throaghout the length of 220 ft. For this purpose 
alone 22 ft. of breadth are n , and as engines boilers 
have to be placed on beth sides of tue railway, the ship has a 
breadth of nearly 40 ft. without the paddie-wheels, which being 
each some 1? ft. wide, the boat ever all has a width of 6v ft. 





France from the cornfields of | iuvaluable 

| accidents, for one rudder being damaged, or its steering gear 
| broken, an independent steering apparatas is ready for imme- 
| diate nse. 


exgsed & hindrance, an inconve- | 
and an eae ) avoid which inany preferred to | 


Agerman trains | 
w the steamers | 


this advantage | 
| action of the independent paddle-wheels, which ean be made to 


PM. Boller, an | 


¢ to design 4 commani- | 
| in shallow water, and in the entrances of harbours, bas this great 


| advantage, that it can be performed without way on the ship, 








The vessel itself standing in its place in the harbour appears 
to form a railway station, the land lines of railway being 
tinued straight on throughout the length of the ship. 
vessel has two decks, one below the railway train and the 
above it. The upper deck forms a great part of the strengt 
the ship; double sides of iron plate connect the upper with 
lower deck, and convert the whole body of the into an j 
girder 25 ft. deep at the centre, a construction which 
great strength to the body. The upper deck is fhe working 
deck of the vessel, from which the captain CotMmmands the 
engines, and where there are also two steering wheels for the 
pilots. There is a rudder at each end so-a6 to save the trouble 
of turning in the narrow harbours. Each paddie-wheel can be 
worked i tly of the other, aod each bas two steam 
engines, so as tu work readily and quickly, the four steam 
engines making up 200 horse power to propel a ship of 1600 
tons. The upper deck does not extend quite to the ends of the 
boat, so that passengers in carriages occupying the ends are 
left free to enjoy the Alpine scenery without leaving their 
carriages, and those who prefer a change find on the elevated 


deck a fine weather promenade. 


aged of uniting this ship to the railways on either 
; the trains can run on and run off without the aid 
$téam engines or machinery beyond their own locomo- 
Wercome x! means of a bridge in the air suspended by 
bts capable of adjustment to the rise and fall of the 
there is in the vessel a further provision to lower or 
range of 5 or 6 ft., so as to 
g water level. There 
, in the ship self-moving capstans, by which the 
rform any exceptional we rae that may 

required either for the railway trains or the ship herself. 

It is by this combination of all these contrivances that a 
navigation, which would otherwise have been impossible, has 
been rendered easy and certain, These rudders.and the two inde- 
pendent pairs of engines are an ‘h security against 


In cave of accident to either engine, or either 
paddle-wheel, the other wheel with its pair of engines is 


this experience bas already beem obtained, and the ship has 
performed a trip in less than an hour with one wheel and its 
engines; 15 deg. of the rudder were found sufficient to steer a 
straight course, leaving an available steerage of 30 deg. each 
way to direct the ship, and her captain found no difficulty in 
entering the harbour and placing the ship. 

There is another result of the arrangement of engines adopted 
in this case, which bas proved of the highest practical value. 


| Each wheel has a pair of oscillating engines similar to those of 
| the Great Eastern. 
| Great Eastern, so as to be able like these to work each paddile- 
| wheel independently of the other, and the result has proved in 


I designed the puddie-wheel enzines of the 


this instance to be of great importance. When large vessels 
come into shallow water they are weil known to steer wild, and 
their rudders cease to control their movements; by the prompt 


revolve either in Opposite directions, or in the same direction, one 
fast or one slow, or one altogether stopped, there is no evolution 
performable by a rudder, which cannot be quicker and more 
handily done by the wheels alone, and this paddie-wheel steerage 


or with as little speed as you choose, 

For this particular case steerage by wheels has been found of 
greater value, and | dwell on it because there are some difficul- 
ties in the way of its successful execution. The engines must 
be contrived, as those of the Great Eastern were, for prompt 


to the engineers of opposite engines ; not only 80, but the code of 
orders, to be successful, must give more precise instructions to the 
engwwer than are eotnmoaly given. The contrivance of this code 
and its use require superior intelligence in the captain and in the 
engineers; but the result has been found to be well worth the 
pains. The captain has a conning platform ia the centre of the 
upper deck, and thence a speaking (ube to each engine room ; 


| each engine room has also an index whith shows the engineer 


ot one what the other isdeing. The captain has also two indices 


| on deek which show him wuat each engine is doing, and so the 


captain and his two engineers are always at one, aud thus a 


| Mustake is ho sooner made than seen and remedied. 


With a proper code of signals and the arrangement I have 
desertbed an intelligent sailor will readily see that he can do 
everything be wants; Le can reverse the course of his ship in 
four, three, or two minutes, according as he uses both engines— 
one standing, or one reversed. When at rest, he can revuive on 
a pivot without moving; and when he wishes to run on a cir- 
cular are, he bas only to order the right number of revolutions 
te be made with the outer wheel, and a smaller number to be 
made with the inner wheel, and the curve is described as accu- 
rately on the water as with a pair of compasses on a sheet of 
paper. To steer straight without a radder is performed by each 
engmeer watehing the index of revolutions of the other engine, 
which is close to the handle, governing bis own, aod with 
only an occasional hint from the captain. After a little expe- 
rience, this becomes quite easy. 

As to the mancouvring of the trains and ing them on the 
ship, the arrangements are so simple that ali difficulty has dis- 
appeared; and whereas it was supposed that sufficient expe- 
rence might only be gained after serous accidents, the ex perience 
bas been gained and the daily work proceeds without accident. 
No locomotive engine—not even an empty wagon—has been 
sent into the sea—events confidently expected. Carriages in- 
tended to cross the sea are left at the siding which leads to 
the ship. The locomotive engine which does the work of the 
Station goes behind this train and pushes it on to the ship, one 
balf on one side, and the otber half by a secoud line on to the 
other side, The common brakes of the train and of the engine 
suffice for all the manipulation of the train, and there are special 
means in the ship herself to prevent the trains at sea from 
tetching way. In practice the locomotive engines do not cross 
with the trains, for the Germans prefer their engines and tue 
Swiss theirs. Only carriages and wagons go right through, and 
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iostead of 30 tons of locomotive, 10 tons of carriage and 20 tons making ber equal on the allowance used at Woolwich of balfa Evaporation reduced or corrected = — 
ot goods more profitably occupy its place. _ * cuble Tae por pen power 40: 0: peal power of 412. On that deitidl i+ T)~T +03 of Th —Tr 

I trast this verbal jon, together with the official plans | trial she t in three fires 13{ owt. of coal per hour, and evaporation whines ~+ 
from which the ship was built, will give a sufficient idea of the | evaporated at the rate of 8.2 Jb. of water per Ib. of fuel berat 
manner in which the crossing the Straits of Dover may be | Now, it may here be observed that it is extremely doubtfal if T™ 212 b 
safely undertaken and successfully executed ; some of the diffi- | this rate of evaporation could be maintained for any very long Tf tT of 
culties are greater, and some are leas. There is deep water at | time in practice with coal in this boiler. There is, on other oe ae -—T 232 
Dover, and Calais can be come gepenee. The boats must be | hand, no doubt whatever on my miad, or, I think, ied 162 “B08 $=17.1 
twice a0 lang, and com, be ice ns fast. Suspended | any one who bas seen the liquid fuel in operation, that what- i wi 0 
bridge org : _ pss ys ee nena ater Mat tor any number of hours uss 
dope; but Wi othe greater. od gon- | or i game quality of oil be and the furnace be 
tinee' bere canlie aiencamaiert aaiteaniacsite Gok ahied parppaiy:beccose ‘there fe seking needed, and Then unity +.18-1-16 corapetion chnervad a Sol Majin: 
ships there cam be room, comfort, a8 vi nilation era ginet poi yng d to require removal. The boiler was ture 14.22=16.77 lb. of water evaporation from cdustant of 
with the proper of stability, sea-sickness nearly dis- mp oil in the following matmer: having been | 919° Fabr. by 11b. of all aguas 41.52 teal dutp ts be en 
appear. The comfort of taking your bed-carriage in London, @m the wharf of the steam basin for a previous from this particular sample of «il If other oils capable 
and not having te leave it till you awaken in Paris, need not be | ex mob connected with these, it was only necessary t | of giving up to 22 ib, or 24 lb. of calorific ic effect be operated on, 
enforced, and the ey, expedition which must arise the tanks which were on the top of the boiler with oil, to we may ex an equall " utisfactory to their 
from sending goods right through te their destination without } have them gauged, and to fit a : cele ike — 


change of carriage or wagon is thoroughly appreciated by all 
mnerebants and shippers. That the trade of Europe with Bug. 
iand would enormously increase whe can doubt, and the mails 
of India would reach Brindisi or Marseilles in the same car- 
riages in which they would be stowed by the post-office officials 
of St. Martin’s-le-Grand. The question as it stands ix, there- 
fore, Whether patient Englishmen will remain quietly content 
that the communications of, their railway traflic between Eng- 
land and all Europe should continue in their present condition 
ot barbarism. 

In conclusion, I must say that it is not me the English people 
have to thank for having made this experiment for them, to 
show them the practical way of continuing railway traffic over a 
wide sea on a large seale. I[ have already said that the problem 
was propesed tome by M. Schweizer and M. Koller, and not 
by me tothem. The plan wasfitst practically taken up by the 
President Escher and the Digestion of the Nordostbahn, a railway 
managed and made by the Swiss, completed and set to work on 
less than its estimated capital, and imconsex uence of the wisdom, 
economy, and purity of its management, now paying its share- 
holders a steady 8 per cent. The proposal on their repre 
sentation was willingly accepted by the Government of the 
kingdom ot Wiirtemberg, which has conferred on its people, 
nomical state management, a complete network of rail 
ways, at very smallcost. These two bodies undertook to carry 
through this improved communication for their mutual benefit, 

nd its management and government is now incorporated with 
that of the railways. Having previously built aniron ship, which 
has for twenty years done satisfactory duty, on the same lake, 
I was asked to prepare the plat f a ship which should fulfil 
the conditions of speed, reavageability which the 
circumstances required, and the works on land neces- 
These plans of the ship, 
publ ler to several of the best 
firms in England, Scotland, Franee, Germany, and Switzerland ; 
| it was intimated to them that if to send ina 
design of any ship better, safer, or more economical on a plan 
of their own, such a plan sbeuld have a preference over my 
own. The result was the acceptance of a tender by Messrs. 
Escher, Wyse, and Co., of Zarich—a firm which, in the third 
generation, enjoys a high reputation for having covered the 
lakes of Switzerland with excellent steamships. They ordered 
the iron for the ship from the Creusot Ironworks in France, 
the pumps from Berlin, the capstans, anchors, and cables from 
England, and their performance of their contract has been ac- 
cepted as satisfactory, The works on the land at Romanshorn 
were executed under the direction of M. Seits, the resident engi- 
the Nordostbahn, and those at Friedrichshafen under 
the direction of chief engineers and architects Brockman, Bin- 
den, and Grand. 
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ON THE PROGRESS OF LIQUID FUEL.* 

sy Carraw Seiwyn, RN. 

No one here will probably be prepared to deny that economy 
is the order of the day, and I am here to-night to continue 
last year, before the Naval Architects’ Institute, the 
history of liquid fuel, and to insist again on the important 
economy to be derived from its employment in steam ships 
especially. The experiments on which | was last year at this 
time engaged, and to which I then referred as taking place in 
a small stesm Jaunch, terminated in ample proof being given 
that they had not been unwisely undertaken by the Admiralty 
ut the request of Mr. Reed. " During a trial of 7 hours 40 

nutes with coal, a small boiler fitted to the launch in ques- 
tion evaporated 5418 Ib. of water at the rate of 8.51b. of water 
(from 212°) per pound of fuel, while with oti the evaporation in 
1¢ same boiler was 12.3 lb. of water per pound of fuel, and the 
quantity 3370 lb. in 3 hours 45 minutes.¢ It is to be remarked 
it the coal was the best navigation steam coal, and the fire 
forced as much as the stoker could do it, but this was not 
ne with the oil, because, the boiler being short, too much 
beat was already lost up the funnel, no more coal could have 
been burnt, nor could the quantity then burnt have been con 
tinued without frequent cleaning of the fires. The oil, on the 
ovtrary, was burning as weil at last as at starting, and there 
Was po deposit im the furnace or boiler flue. The fire was 
ighted with weed, or wood and coal, and oi! was turned on as 
soon as 101b. of steam were obtained. The steam was gene- 
ally raised to 90 lb. pressure in about one hour trom lighting 
ihe fire. There was no smoke, and a white handkerchiet could 
searcely have been dirted in the furnace after the oil fire was 
put ont. 

The results were so far satisfactory that the Admiralty gave 
a larger boiler, which had formerly belonged to the Oberon, and 
sanctioned further experiments. ‘These are still proceeding, 
though intermitted for a time from causes over which I have 
no control. I trust they will shortly be resumed. The boiler 
in question is nominally of 130 horse power, and with coal has 
evaporated on trial in July 206 cubic feet of water per hour, 


from 





Was 


* Paper read before the Institution of Naval Architects. 

+ Mean per bour: 
Coal, 100%... 
Oil, 100 ib. 


706 ib. water 
1082 lb. water. 


pipe to convey the oil 
from the tank to the fire-doors, where it entered the injector. 
Steam was taken from a small boiler placed mear the large oti 
and fired with coal, and by another pipe this was brought to the | 
fire-doors, thence th a superheating coil in each furnace, 
and, lastly, into the injector, where it met the oil. The boiler 
was a tubular one, with twelve rows of tubes. These were 
divided by diaphragms in the combustion rani smoke- 
box into three runs as follows: a diaphragm of } in. iron plate 
a fall of oles, and then lodged in the combustion 
over the fourth row of tubes, thus forcing the pro- 

ducts of combustion to return through the four lower rows of 
tubes alone. Arrived in the smokebox, the heated air met 
another diaphragm exactly similar to the first over the eighth 
row of tubes, which forced it to return again to the combustion 
chamber through the tubes left open to it. From thence it 
again pressed back to the uptake throngh the upper four 
rows of tubes. The object of the holes in the iron 
diaphragms above spoken of was that fireclay might be 
plastered on the plates above and. below, and be jointed 
through as it was thought the heat would otherwise 
soon cause the plates to lose theif and bend down. It is 
clear that had they been designed for anything more than an 
experiment, they should have been water spaces. But as tar 
as the oil burning was carried, the heat seemed to be sufficiently 
kept down imthese plates by contact with the water spaces of 
the boiler. Noattempt has yet been made to ascertain what 
quantity of water ean be evaporated by this boiler with oil, 
since it was,se0n discovered that the small boiler could not, 
evaporating from 8 to 4 cubic feet only of water, supply steam 
enough to burn the full quantity of oil. It was first neces- 
sary to find out the best arrangement of furnace, and this could 
be done while bueming only a smal) quantity of oil per hour. 
As the size of injettor, its best arrangement, and the quantity 
of steam required per pound of oil to produce the best eff-ct, 
were also matters for preliminary experiment, these were the 
first points to which attention was given. It was found that 
the oil could be perfectly burnt, as you will see by the tabu- 
lated result, without removing the firebars, or in any way 
altering the furnace so as to prevent cou! being burnt the next 
hour if desirable. That the form of injector giving the best 
effects was that where the oil was in the internal injector with 
the steam issuing from an annular aperture round it. That the 
quantity of steam required for jets would be about 1 Ib. per 
pound of oil burnt. That rough broken firebrick, or whole fire 
bricks, loosely built up on the firebars, were perfectly efficient 
as governors and distributors of the intense heat generated by 
the combustion of the oil. These speedily got nearly white hot, 
and remained so. That the superheaters should be placed in 
the smokebox preferably to the top of the furnace, where they 
had been fixed, as giving rise to the least alteration of the ordi- 
nary state of the boiler for coal. That the firedoors ought to be 
made in a different form, i.e., box doors opening with a regu- 
lator, and hung from above instead of at the side, and that some 
other slight modifications would be desirable, thongh not 
necessary. 
The whole arrangement was then altered in order to establish 
whether by lining the furnaces with firebrick after taking out 
the firebars, building up bridges, &c., any better result could 
be obtained without any diaphragms, which were also taken out. 
This part of the experiment has not yet been finished, and I 
am not, therefore, prepared to give any further information 
about it now; but I hope to try it thoroughly, since it was 
under a modification of this arrangement that the extraordinary 
results I narrated last year seem to have been obtained. The 
oil supplied during these preliminary trials has been analysed 
by Protessor Church, of Cirencester College, with the following 


results. It is composed of 
Carbon pe 86.48 
Hydrogen... aes 7.06 
Oxygen, orrefuse ... aes 6.46 
100.0 


Now, referring to Professor Macquorn Rankine's admirable 
paper, we find that, in order to arrive at the calorific effect in 
British units of heat to be expected from this oil, we have to 
make the following simple calculation : 

Per Cent. 
Carbon 86.48 x 1515.02 
Hydrogen TM Xt 4.5 
Total’ s.. 2. 17.52 
if refuse be not oxygen; or, 
Carbon 
Hydrogen 6.26 x 64= 


86.48 x 1513.02 
4.00 

Total «- 1702 
if refuse were oxygen, deducting } its weight of the hydrogen. 
Thus, in either case we may say that the total theoretical 
evaporative daty or calorific effect in pounds of water evaporated 
from 212° Fabr, is 17 or 17.56 respectively. Now the next 
calculation, taking the figures from the tabulated result at 
Woolwich, is to be performed thus : 
Temp. of feed, 50° Fabr,; temp. of actual boiling point due 
to 26 Ib. pressnre, 269° Tb ; const, 212°; boiling point, 1’. 





Now the formula is thus : 








It is to be observed that the sample taken for analysis was 

sd No cpeugel setandeg WS epuite geri, 

ing to vity, 

which was one of the dest trisker get « litle - 

vantagein that way, but there could not have been more differ- 
ence than 1 Ib. of calorific power either way. 

I would draw particular attention to the fact that during this 
trial the temperature of the bottom of the funnel was so low as 
120 Fahr. I must now point out that the rule adopted 
throughout the Government trials of calculating the evaporative 
effect from a constant of 100° Fahr., thongh fair enough for 
comparison at ordi temperatures and ures, does not 
take into account the t heat due te high pressure in the 
boiler, neither does it give in amy way the actual calorific effect 
of the fuel in British units of beat, which Professor Macquorn 
Rankine’s formula does. 

1 have also to observe that in buying oil for heating , 
as much attention ought to be paid to the chemical analysis 

pr ot uray joe, refuse or oxygen 
(if any), as would be done with coal to ascertam from which 
mine or stratum it was obtained, and consequently what effect 
it might be expected to produce. There will also be a necessity 
for specific gravity and fire test, as adverted to in my former 


am ye 
will now briefly advert to some other independent prouls of 
the caloritie effect of these oils, as compared with onal. 

A boiler plate furnace at Woolwich has been fitted to burn oil 
after the process patented by Messrs. Dorsett and Blyth, which 
first converts the oil into gas in a species of retort, or still re- 
sembling an ordinary vertical boiler of small size, and then burns 
it as gas issuing from small apertures in a coil of iron pipe. Here 
no steam is required; but I have seen reason to think that ina 
ship the other apparatus will be preferable, as i do not think 
there is much, if any, difference in the calorific results, and im 
the plan 1 now use only the oil and steam pipes with the injec- 
tor are necessary. 

However this may be, the results obtained in this furnace, 
which now burns oil instead of coal, are briefly these; 

Seventy-five gallons of oil are used per day, instead of 1 ton 
of coal, or the ep. gr. of the oil being 1050 about 780 Ib. of oil 
heat the furnace, which had required 2240 lb. of coal. This 
gives us a proportion of 1 to 2.7. But this is not all, The 
4 in. iron plate which took formerly 15 minutes to beat now 
takes 6; thus effecting a saving in time, which those who have 
seen men Waiting round a furnace for the heat to be got on, wil, 
do well to appreciate; the proportion here is i to 2.5, Now, 
780 to 2240 is 2.7 times the duty of coal, or equal, if we take 
coal at 7 Ib. of water evaporative power to 15.9 Ib. of water 
evaporated by 1 lb. of oil. 1am informed that a still more re- 
markable difference was observed in the time taken to heat 
armour plate when a small piece of it was tried. The heat is 
remarkably even and free from scale, and no difference bas been 
observed in trials made as to the usual tests for strength after 
heating. Since last writing on the subject, several other boilers 
and retorts have been fitted to burn oil, and are giving satisfac- 
tion; but where the proper flame has not been obtained, i. ¢., 
the blue glow due to burning carbonic oxide, the results always 
fall short of the true value of the oil, though still aro a con- 
siderable superiority to coal. As regards danger, I will repeat 
the experiment made here last year with a burning fusee. 

But the best answer is to be given by those who have had it 
in practical operation during the past eighteen months without 
any accident. It is perfectly true that a gus explosion, though 
hot a very Cangerous one, resulting in the simgeing or burning 
the faces of those who do it can be produced, if while there w 
no flame in the furnace, the oil be allowed to drop on the hot 
bricks till gas is: made sufficient to mix explosively in the far- 
nace with air; and J know one gentieman who bas recently in- 
sisted on trying this for himseli, against his engineer's advice, 
and who got conclusive evidence of the fact in singed whiskers 
and a slightly scorched face. “One such explosion also took 
place at Woolwich at the close of a successful day's work in 
my absence; but there, also, those who did it confessed that it 
was entirely their own fault, and were uot at all afraid of going 
on afterwards. 

It 1 were to use any process for making the oil into gas before 
using it, { should preter, on many accounts, to do this by mrans 
of Perkins’s coil of bot-water pipe (used seme years age in this 
city for baking bread), instead of putting a fire under the still. 

I have now only to thank you for your attention, and to pro- 
mise to give as much further information as lies in my power at 
the next meeting of this Institution. 





Maxzrye Enotes vor tae Irattan Navy.—The follow- 
ing orders are now being executed by Italian firme for the 
Italian navy. A marine engine of 900 nominal horte power, 
by Mesers. Ansaldo and Company, of Sen Pier d' Arena, pear 
Genoa, for 1,314,000 francs. Another marine engine, of the 
same power, has been contracted for by the Pictrarsa Com- 
pany, near Naples, for 1,336,500 frases, and two marine en- 
gines, of 800 horse power esch, are being made at the works 
of Messrs. Guppy, at Naples, for 912,000 frances. ‘I wo iron- 
clad gunboats have also been contracted for the sum of 
1,080,000 francs, by Messrs. Orlando, of Leghorn. 
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f . ARRANGEMENT OF GUIDE BARS, &c., FOR OUTSIDE-CYLINDER LOCOMOTIVES. 
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DESIGNED BY MR. EDWARD REYNOLDS, ENGINEER, RIVER DON STEEL WORKS, SHEFFIELD. 
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certain whether copper could be safely employed as a sheathing 
for iron ships as it was for timber ones, and [ became convinced 
that this could be done. I watehed carefully into the effect of 
the combination of copper and iron, and the means necessary to 
render their close proximity innoxious, and J saw that this was 
practicable, The application of copper to iron ships, with the 
intervention only of some adhesive and non-conducting substance 
was practicable, bat not efficient; the vessels taking the 
ground, or the most ordinary abrasion of the surface, would 
ily displace it, and serious results to the iron plates would 
be consequence. 1 therefore determined to recommend the 
intervention of a timber sheathing, to which the copper could be 
pailed in the ordinary manner. My first difficulty was to 
devise « plan by which the timber could be attached to the ship 
with safety. Many attempts had been made in the early 
stages of iron shipbuilding to attach timber planking, bilge 
jogs, and false keels, externally to the iron sbell, and the diffi- 
culty of making sound work was so frequently perceived that 1 
did not venture on its adoption; the effect almost invariably 
‘ of the bolts which attached the 
wood, cause d, as I believe, by the unequal action of the two 
materials when the ship laboured in the sea. Since my attention 
has been more closely draw A to this subject another source from 
which mapy facts could be gleaned has sprung up. About the 
time when I began to publish my views on this subject Mr, 
Jordan, a eminent shipbuilder in Liverpool, built two ships 
4 system now publicly known as the composite ship : 
these are constructed in the following manner: A complete 
framework of angle iron is first produced, to which are added 
externally an iron shear strake, garboard strake, and other 
longitudinal fastenings, and to these are added in some cases 








produced was the loosening 


upon 






a system of diagonal trussing: acomplete frame being thus pre- 
ed. timber nlankis Aded ; 
par i, tian er planking is added, secured to the frame by bolts; 
these have generally been ¢ on, sometimes galvanised. Some- 





times also Muntz’s metal ar 














feven copper has been employed ; 

if « 1 great care hus been taken to preserve them from cor- 

ro but with only partial success. The galvanised bolts 

ha rroded the most rapidly, and have been quiteabandoned ; 

copper bolts are being used, but not long enough to enable us to 

sige of the amount of injury to result to the iron framework 
of the ship; the expense of copper is also considerable. 

Bat it is with iron bolts that we are most concerned, as the 

sto w we are leading have relerence eutireiy to iron 

in a iarg i + composite ships, when only two or tiree 

s old, the be ave been found to be seriously wasted, and 

able expense has been involved in replacing them, and 

8 alarm has b sused in rpool, where the system 

‘ ed, that more is being built. In other places 

Still io great ir. 
lhe drawing, Fig. 5, represents two bolts as used to fasten 
tad On to 4 CON; posite ship, and trates the way in 
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reasons for this will be 


w the bead, as ometimes the body. 





, 8 Drst attacked, as at 
will remain [he probable 


¢ composite ships have had two sheathings of timber, and 








i system is Said to have advantages. Io either case, bow- 
ever vessel is finished outside by a sheathing of copper or 
r metal, as in timber SLIps. 

ie case of the composite ship here cited affords a good basis 
hich to Work out the probable results to a ship built entirely 
sheathed with wood, and « ppered, which, in generai 
t is the principle which I early sought to establish; the 
great diflerence being that, as in the composite ship, the plank- 
mg is secured to the ironwork by bolts only. I substituted an 
external iron frame rivetted to the plates, as in drawing Fig. 4, 
so formed as to receive a sheathing of timber, and so firmly 
wedged as to be secured almost entirely without the use of bolts. 
0 s inner planking is attached, by brass screws, a lighter 
eatlung of wood, to which the copper is nailed in the usual 
er; precautions would, of course, be taken to apply suit- 
4 g between the pranks, and the seams would be 

ta i, so as to render the work as sound as possible. 

In addition to this one other precaution would be necessary in 
order absolutely to avoid all possibility of a metallic contact. I 
proposed the substitution of brass stem and stern-posts for those 
nade of iron. 

I awings now exhibited su ntly explain the plan of 
astening the timber planking, and but few further remarks are 
necessary by way of description, as nearly all present are partially 

iainted with it. Itis only necess ary t ) say, that assuming it 
¢ applied to a new ship, the inner frame would be reduced 
in Weight in proportion as weight is added externally, but one 
great advantage results from this arrangement: if the principal 





ai framing be vertical, the external frame may be lon 








gitudiwal, or if the main internal framing be longitudinal, then 
the external frame may be vertical. The effect of either plan 
1s h frames may be altached irect to the shell, and 
cr e olhers path wi it ether being cut mto short 
engths, as must be the case when horizontal aud vertical 
aihes are attached on the inner Je only 

It will now be seen that the composite ship, and the iron ship 
. eathed, Lave many points in common; both are composed 

frames and plates, both have a timber planking, and 


are sheathed with copper. Upon one point, however, there 

s striking difference two; the plankiog of the 
oe site ship is necessarily secured to the ironwork by bolts. 
A the system now described, the security of the planking is 
nade to depend principally on the external framing; bolts may 
be used as shown in the drawings, but their explanation under 
these circumstances will be better given in anotner place. 


between the 


Taking a backward glance for 
composite ships, I believe I may 
ss been invariab 


s moment at the history of 
rt that the following result 
eived ; the iron frames and 
ut slight tendency to corrosion. One of the 
led to, as built by Mr. Jordan, nearly 
years ago, was wrecked when about ten years old, and 
was discovered that the iren frames and plates were in 
*xceLent preservation, but the bolts were badly corroded. 


About two years since the second ship was seen by a friend 
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of mine in the graving dock in Caleatta, when several of her 

A large fleet of these ships has been built during the last few 
oneal ang A gee veh tee pier ple Spee the bolts 
rom corrosivn, as above stated, with onl partial success. 

The serious question now arisen, why have the bolte almost in 
variably * while the iron framework and plates have been 
preserved h . _ : . . | 
ee ake Se he Tas on ee Se | 


attached a shell of a material soft and yielding ; the ution 








given to the ship when labouring in the ses gives ri 
posing action between these two il-assorted dw habe 
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bolts whieh nite {them have to sustain the enormous 
strain thus produced: an imperceptible loosening then takes 
place, and as the hole enlarges iu the timber, water is gradually 
drawn into the space, and a constant change of water is the 
result. All this prejadicial action would be counteracted were 
the planking supported by the external frame above described ; 
and the loosening or rubbing motion between the wooden plank- 
ing and the iron shell, would have no commencement in the 
latter case as in the former. 

It is quite possible that the timber might become saturated 
with salt water, and the apprebension of this for a long tune 
wrevented us from attempting to adopt these systems uf sheatb- 
ing, but I believe the explanations given by Mr. Mallet, when 
discussing the merits of this question, will be found to be the 
true ones. Speaking of the system of the external frame he says: 
“ But if the sea water should find its way in; the amount of 
corrosion that could take place, unless there were a stream of 
water in and out so as constantly to renew the agents of cor- 
rosion, would be next to nothing. I have already shown you 
that if a piece of iron be put into water already robbed of com- 
bined air, or if you pend the air from it, it will not corrode 
at all. Therefore, if water should get in and lodge behind any 
one of these blocks of wood, unless it be perpetually renewed by 
a stream in and a stream out, the water that bas got in there 
will, after a short time, have next to no power in the way of 
corrosion.” It is only necessary to remind you that this “ stream 
in and stream out,” is the exact condition which we attribute to 
bolts, under the circumstances above described, and which no 
doubt Mr. Mallet would have taken as the explanation of their 
rapid corrosion. The air which is found in combination with 
water is the agent by which corrosion is produced, and it does 
not reyuire that the water should even salt for oxidation 








to go on, but this is rendered specially dangerous when the | 
process of oxidation is accelerated by the galvanic action of the | 
copper and iron together with the acid of the sea water. Rob 

the water of the agent of corrosion, oxygen, and the whole is | 


ing aud a slight stream of water being drawn into the bolt hole, in 
this case finds its way first tothe head; the oxidation then com- 
mences, and the sinall quantity of water being deprived of the 
combined air does no further harm, and if arrested in time the 
body of the bolt may not have suffered at all, or, in the case of the 


bolt, B, the water may first find its way to the body, and there | ) 
| when discussing this subject a few years since at a public meet- 


the oxygen, being taken up before it reaches the head, has 
become harmless, and if arrested in time the body of the bolt 
will alone have suffered: in either case, however, if the process 
is allowed to go on both the head and the body of the bolt will 
perish. 

I respectfully offer these views in explanation of the serious 
facts above described: others may have sounder theories on the 
subject, and if so it would add very mueh to the advancement 
of this great movement if more correct views were given. 

There are several instances of copper and other metallic 
bolts, as before stated, having being substituted for iron ones, but 
the change in material does not alter the amount of strain to 
which they are subjected, or the tendency to become loose, aud 
should we be able to prevent corrosion im the belt we should 
probably transfer the mischief of corrosion from the bolts to the 
frames. 

Unwilling as I am to make any allusion to special plans 
adopted by others, it is impossible to avoid taking some notice 
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sheathing of wood next the iron bull, and outer sheathing ot 
lighter wood secured to the inner one by brass wood screws, 
over which the sheathing of copper is to be applied, in all these 
points the plans correspond; the mode of attaching the inner 
timber lining is the point on which the respective plans differ. 

The attachment in the new ships is by bolts only, as adopted 
in the composite ships the arguments for objecting to this 
system need not here be repeated. I consider them to be of 
equal force in both cases. The plan, Fig. 1, represents a 
portion of a ship where the planking is secured by bolts, of 
which there may be from 20,000 to 40,000 in one vessel. Fig. 2 
is the portion of a ship where the planks are secured princi- 

ally by external framing, though, as before observed, a few 

Its, as at A, may be introduced, if thought desirable,to draw 
the plank closer to the plates. 

The exact plan by which the details are carried out is, how- 
ever, of much less importance-(so long as the work is well 
executed) than the circumstance that iron ships are being 
sheathed with copper to prevent fouling. We may feel assured 
that the work is being well executed, and the evils above anti- 
cipated may in such vessels be long in showing themselves. 
Should it hereafter be seen that the plan of iron framing now 
described is superior to the simple attachment by bolts only, we 
shail at any rate have ample evidence as to the success or other- 
wise of applying copper to iron slips. 

Before concluding this paper, it is but fair to notice someot 
the objections which have been raised to the external frame; 
the expense is not one of these, as it is admitted that the cost 
is less than that of applying bolts. One defect that Las been 
suggested is that the inner planking will not be kept in such 
close contact with the iron as when bolts are used. I much 
doubt this, but to meet the supposed defect, I have shown that 
I do not object to the application of a limited number of bolts, 
tor the simple purpose of drawing the two bodies into closer 
contact, as represented in the drawing, my objection to bolts 
being of another character, that of allowing them to be the 


harmless. | sole medium through which the enormous strains produced 

Referring again to the drawing of the two bolts, and taking | 
the first example, A, I suppose the rubbing action between the 
planks and the plates to be going on, the bolt gradually loosen- | 


when the ship is working in the sea are to be sustained. 

It has also been objected that in extreme cases of injury 
arising from contact with rocks the framework may be tora 
away, and the rivets broken, thus admitting the water; the 
liability to this, in my opinion, is much less than where bolts 
only are used. A heavy ship beating violently upon the rocks 
will destroy any work, bowever strong; but there is one conso~ 
lation, which is favourable to the plan of sheathing iron shi 
with copper, arising from the statement made by Mr. Mallet 


Ing. He made a calculation of the amount of injury which 
would be sustained by an iron ship under the cireomstances of 
the wooden sheathing being violently torn away, and the copper 
being brought in contact with the iron. He adds: “I would 
merely say this much, that there certainly would be no such 
ainount of corrosion as to endanger the safety of the ship at sea 
before she could get bome, or into some port where the accident 
could be repaired ... . The fact is, that the surfaces of both 
metals when left to themselves in sea water get coated, more or 
less, with various insoluble sulphates, and other salts and oxides 
derived both from the iron and from the sea water, which alter 
altogether the rate of corrosion that would otherwise Lake place 
were chemical action quite unimpeded.” 

The arguments in favour of adopting some plan for obviating 
the fouling of iron ships, and the proofs that no such plans have 
met with sufficient success to make it practicable to employ 

fa oe era not bere be repeated 
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the facts areeverywhere avowed. There can be no subject of a [ action, and it is with this proposition that 
actical character more worthy the attention of our Institn-jtodeal. 
on, and I trust st will receive that consideration its importance Two methods have been proposed and experimented upon, 
deserves both of which go upon the supposition (in which I entirely 
The disenssion was held oo this and the following paper | concur) that in some form or other wood must be used as an 
‘ | 7 
intermediary between the iron and the zinc, no plan of attaching 


con jointly : 
= it by cement or adhesive compound has given the smallest hope 


ON ZINC SHEATHING FOR SHIPS ad Ove plan—that of Mr. Langley—has been to coat the iron 
By Mr. Bexsamin Bee. ship completely with wood secured by channel iron rivetted to 
Tu questen of protesting the bettom of an iron ship from the ship's side, and then fastening the zine as the sheets of 
corrosion and foulmg has always been one of the greatest in copper are fastened to an ordinary ship; the other—that of Mr. 
terest, but during the last year or two my attention has been | 1) \y bos Leen to leave a sinall opening between all the longi- 
by special circuawiances more particulariy called to this | tudinal and vertical edges of the plates, filling in this with a 
subject. , | tongue of compressed wood, and fitting sheets of zinc of such 
We bave been building at the Thames Ironworks two cor size that their edges exactly coincide with these tongues, and 
vettes of 2321 tons each, the Volage and Active, just launched, fastening then thereto with nails. 
Gr our own Admiralty, in which the object of keeping a clean Ia the former ase, as the conditions appear almost identical 
bottom is sought to be attained by constructing—first, & Com} +11, +5 16s ot @ wooden ship, and the galvanic action a mini- 
plete iron hull, sheathing it with two thicknesses of wood, the mam, much difference of result conld hardly be anticipated, and 
first fastened with iron bolts serewed through the bull plates, — joes Ll am informed, such was the result of an experiment 
the second fastened with copper screws into the first, then re- which has been made. ¥ 
ceiving the copper as in a wooden ship. Two ironclad frigates ‘To the latter the objections have been urged that a fastening 
of nearly 4000 tons each have been ordered, and are building only by the edges of the zine sheets to so small a tongue of 
on the same plan, and a larger corvette (the Inconstant) of 4000 wood could hardly be depended upon, and if supplemented by 
tous has been built at Pembroke on a plan dillering somewRat | 5, nines into the central parts of the iron plates great cost 
in detail, but of the same character. . would be involved, while it was not desirable in view of struc 
In the summer of 167, the Thames Ironworks Company, tural strength to separate the butt edges of the plates of an 
S, Were Mmvited | so sl ip. Ihave no disposition to exaggerate or even to en- 
by the Admiralty to submit competitive designs for an iromciad | + 1) ae objections, bat they have hitherto prevailed to pre 
sl { war, and amongst other points were especially asked to vent any ship from being built on this plan, and it is certamly 
ropose any plan which they comsd repemmend either for copper exposed to this difficulty that to try it fairly requires a very 
or neeng them al large ship to be built. The tongues of wood can only be as 
course of building the y olage and Active, I have been thick as the plates between which they are placed, and in small 
aiy unpreased by the great 4 ficulties and enorm Us ships with thin plates they would give no sufficient foundation. 
producing a perfect work, of which the essential condi- The plan whteh I propose may be regarded as a mezzo- 
n was the absolute insulation of the iron ball from the copper, termine between these extremes, with the advantage of being 
and of maintaining that insulation throughout, under - con- | available for every size of ship, and having great elasticity in its 
tingencies, and against all accidents. I can well appreciate the application to produce whatever amount of galvanic action may 
anxiety of the chief constructor, the designer of the ships, and ye on ferther experience desirable. : 
his officers, that their objects should at least, in the beginning he aaiteal hod possible of applica- 
of the ship's life, be « btained, and the anxiety, perhaps not less, | .. It has we ae ee ‘i a Pew « ~ at on — 
which mast arise from the consi leration of the many con Gon to our wet. oap Race sce ; mace peat: laggy r no * <> iar 4 
tingencies that may hereafter defeat it, and bring together under the ship between the inside and outside st — With Wood, ana 
ee . : = If I may ves- |? fix the sheets of zine over, and im contact with, the iron sur 
wate uch deadly enemies as Copper and trou. , face, fastening them into the wood. This would give a flush 


“I have attempted 


of success. 


in commen with other leading shipbuiding h 


ture to re n o ion, 1t would be that m nstructing t baot 
tu to express a0 opimion, It would tha ‘ ting, surface to the ship a proportion of about ove-halr of contact 
first a complete irom Vessel wt with iron frames, but en . . Bonn Pepe ates 
. with iron and with wood, which would probably give a very 
tirely iron plated, and obtainin : : gidity and freedom - ; ; et a 
/ . s the only | £9 result as to cleanliness. I have myself recommended 

a ng sal 16 only ) 
Ss — ch } ~ | Strongly, in certain quarters, the triai of this plan ; 

4 | Do i ’ - 

bom ‘ . | fact, out of this that my present proposition has arisen; but 
bere oape ; : : - . ’ ? t jection has prevaiied, and I have felt ec mpeied to ac- 
| h it, thata thin filling of wood 4 to 1 inch, which 
: " ' 
yout what our largest ships will allow, would be of doubtful 








it 1s, in 


security is 


ency to hoid on the a 
is precisely with this that I have proposed to 


so, which 


and a ae : “ges ne ~ . : ree lea vd I submit two alternative methods of doing 
se - . . oe wy dot . ee : ¢ model and drawing will at a glance explain; what is done is 
these dittc eS BIgns Ye A . ? . simply to merease this bollow tw such an extent a5 lo give a 
ate : an oF the ess of wood strong enough to hold securely the fastenings 
. . r : a ; ac. Ooe of these methods is adhering to the ordinary 
English Ad ty, mbt the of the matter and | - ‘ 
- . plan of building the ship with longitudinal lap joints, giving an 
plate to mterpose between these laps before 
her a band of iron the breadth of the laps 


the most ply interesied i com positior 

hiiteulty of we ng of } iron ttom, ; 

+ ol ‘ Stow t that we 
rare 7 sheathi = “Tt ts thi * 4+ j ot r thickness, increasing thereby the relief of the 
: trical cha. | Outside 3 Yhe other, which is in principle the same, is 

surface, ft nsonous or electrica jopting a method sometimes used, to have al the plates hot 
: Line ¢ : = os to the frames with flush edges, and to rivet these together by : 

fa whieh Famed pian .¢ | Outside longitudinal butt str creased beyond the ordi 
we bieu, 


osition, will kee 


ropertionate thickness due to toe 
I, parts Company ais0 Wilh . ” - 
mnexion of the plates to that requi lor giving the 

anc, when acted upon g . 7 

eid wanted for a wood fillmg suihciently strong, as in 
4 den J 

; 0 a eoner P eT biah, 

want le method uring it und In the drawing [have taken Jin. as an average 


. P 
LHICK 


have } rted between the laps a 
Ww 
juced by putt 
S has een tadeu on he a58u np- 
that wood 14 a trength to hold the 


for securing the ainc, it ) { > plan per nite ¢ iis 


i 
as experience | 

' 
| 
| 
i 
| 


: are both simple, 

1g in principle novel, or difficult, or materially | 

ordinary forms of iron shipbuilding, to the | 

at of the outside butt strap no structural objec- | 

lan | 
a large 


lestroyed ¢ 


curred to me; there are indeed advantages in having 
home to the frames and ail! tle euges supporting 
’ form that of the s rip vebween the laps | 
an a j 
; first . e that ther tting of Loree thicknesses 
ure completely protected rst occur to me that tl vetting . ™m 
nstead of two was per se objectionabie, and that the separation 
zinc as a shea 
r copper for the 


srutive cleanliness ; ré ere is little or 


the two lapped plates might by increasing the leverage when 
| Strains come on the ship increase the power of shearing or bend- 


a Very Stnall a ‘ ie tien, ing the rivet 


mall extohatior 


rec It does 


As to the first point, however, I have considered that in ships | 


t with plated keels we are continually rivetting together | 
five thicknesses of iron, ie. the keelson, the two outside keel 


there ty s use. is better eve th th hing q | Plates, a1 d the two garboard strakes, and find no practical 


aid bright as copp 


better t lauy t ottot fh ulty or objection to doing so; as to the second, I have made 

It sppeats to neeee ins +. | some experiments which have led to the conclusion that there 
: ; a2 aletale + 3 bo real Gisadvantage, but rather Lhe reverse. 

f en me ; | Ar ete Considering, in fact, that for all longitudinal strains, the lap 


» © 


Lhene 


Cuontroi 
is nade absulllely stronger than any equal portion ol the solid 


late, I eXpress the opinion as worthy of consideration that on 

s plan there is no necessity for double rivetting; it adds 
nothing at all to longitudinal strength, and little, if anything, 
}to trumsverse strength, and the plan proposed adds to the 
strength of the ship in the direction where it is really needed, 
and it it does at all reduce it, it does so where it is least needed. 

i am not aware of any instance in which a ship has been lost 

” Abstract of paper read be the Los ion of Naval | by 4 failare in a transverse direction of the rivetting, whether 
Architects. double or single. The largest ship afloat (the Great Eastern) 


Ountact t  @asrmam in 
Luiler, aud thus admitted that w 
hon whul will make the gine ex/o}i 
copper on a Woouen ship to OUtain 
bottom. 

We have then to attach the zia 


do so under suitable conditioas 
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is single rivetted, and no sign of weakness has appeared from 
this cause. 

So far a8 the structure of the ship is concerned, the strip 
between the laps is equally applicable to double or single rivet- 
ting ; but this hasan important bearing on the question of cost. 

In the case of the outside strip being adopted, there would 
necessarily be a double row of rivets aod some addition to cost ; 
but this addition would, I think, be very trifling, considering 
that the outside strips will contribute to longitadinal strength, 
and the liner is entirely saved, which is only a filling, and aoes 
little duty in giving strength, while the lateral strength is in- 
ereased by having all the edges of the plates supporting each 
other. 

To one feature in these plans I attach very great importance, 
i.¢., their elasticity and the power of varying their application 
as experience may show to be desirable. 


DISCUSSION. 

Mr. Lamport said they were sitting there as a jury to try the 
great question between zine and copper. The objection which 
attached to wood, under all circumstances, as an intermediary 
between iron and copper, was, that as soon as it became satu- 
rated, it became a medium of communication between the 
obnoxious copper on the outside, and the valuable iron inside, 
with the most disastrous results to the structure of the ship. 
The chemical law affecting metals was very simple. If copper, 
zine, and iron were combined, the zine absorbed the whole of 
the mischief, and, by corrosion, saved the other two metals. If 
zine and iron were combined, the same thing took place. If 
copper and iron were combined, the iron suffered, whilst the 
copper was maintained in its integrity. There was great in- 
convenience arising from the loosening of the bolts in composite 
ships, bat that might be obviated by having a little zine ia 
combination with the head of the bolt, which would prevent its 
suffering from the mischievous action which would otherwise 
take place. He had given great attention to the question, and 
the result was, that he felt bound to give his vote in favour of 
the defenders of zinc. 

Mr. W. P. King said that he had nad forty years’ experience 
in the use of copper sheathing in African waters, which were 
very acid, and where barnacles were to be foand in abundance. 
[hat animal emitted matter from itself, but did not absorb 
matter, so that, however poisonous the substance inight be upon 
which it fixed, it had no deleterious effect upon its existence, 
but it lived and increased, and as long as the surface upon 
which it fixed itself remained firm, the animal would go on 
living and increasing. ‘The only remedy was to have a surtace 
which continually dropped off m seales. Zine was one of the 
most oxidisable of all economical metals. The oxide which 
formed upon the metal would cling very hard to it, and expand 
to such an extent that it would fill up every kind of crack form- 
ing a film of oxide covering the metal, and protecting the rest 
of it from the ravages of oxygen. The oxide of zine was 
exceedingly soluble in acids, and would wash away in the same 
manner as sugar would dissolve in water. Ile had known zinc 
sheathing of vearly the eighth‘of an inch wash away in the 
course of twelve months in African waters. In northern seas 
it would no doubt last a much louger time; but after all it was 
$0 inferior a metal that be was sure it would never be adopted 
in Her Majesty's Navy. He thought that experience had 
shown copper sheathing to be the best material for protecting a 
ship from barnaciles, and that Mr. Grantham’s system of fixing 
it upon wood was a good one. It was not easy to get perfect 
insulation. It was very difficult to get a ship's carpenter to 
enter into galvanic cousideration. However much you might 








impress upon him the necessity of insulation, he would always 
contrive to drive some copper bolt through in order to take 
strength from the outside, and so support his work. The 


| mischief which then took place would not be confined to the top 


of the bolt but would be communicated to the bilge water inside, 
which would give it terrible energy to decay every bolt and 
every piate with which itcame in contact. No doubt there 
were sume disadvantages connected with copper sheathing, but 


| upop the whole he would advocate it in preterence to any otber 
1, | Wineh bad been suggested. 


Sir John Hay thought the question of more importance with 
regard to men-ol-war than merchant ships. A man-of-war 


za 


was required always to be ready to keep the sea for the public 
j 


service, whereas a passenger or cargo ship had always oppor- 

inities of being docked and cleaned before resuming her duties. 
I'he whole value of a man-of-war consisted in the fact that she 
did not require docking, but could go to those parts of the 
world where docks were not to be found. It appeared to him 
that the interposition of wood was extremely valuable. It 
would act the part of a feuder to the vessel in case she took the 
ground ; it would serve as an insulator, and also offer the means 
of attachment. He confirmed what Mr. King had said with re 
gard to the duration of zinc. He had known a vessel, after five 
years’ service, to be stripped of the zinc, and the wood at the 
bottom left exposed. No doubt if the zine would exfoliate with 
the same regularity as copper, everybody must agree that it was 
a much Cheaper substance, possessing the quality of protecting 
the iron, and ought to be adopted. But if, on the other hand, 
the insulation, xs suggested by Mr. Grantham could be made 
complete, and the slup could te protected with copper, whose 
good qualities they knew, instead of the zinc, whose good 
qualities they were not yet acquainted with, the extra expense 
of the copper ought certaiuly to be incurred. 

Mr. Young thought that the danger of employing copper io 
iron ships in any way had long been admitted. [’rofessor, 
Faraday, who was so well acquainted with the subject, iad said 
that great injury might bo done by making fast a coppered 
vessel to an iron whari or pier by iron chains or cables. [here 
was great difficulty in getting perfect insulation. Dr. Mediock, 
Dr. Normandy, Mr. Radermacher, and M. Beequeret, the 
eminent French chemist, had all been opposed to the use of 
copper in iron vessels. He would add to tuese names those of 
Mr. Reed, Mr. Mackrow, Professor Rankine, Professor Brande, 
Dr. Fairbairn, who all spoke of zinc as the only material that 
could be applied with any chance of a successful result. 

Lord Lauderdale then took the chair. 

Mr. Scott Russell said that it a d to him that the 
method which Mr. Grantham had ly adopted, of attaching 
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an inner layer by means of longitudioal strips, had.so he was bound te state what he knew aad to be now 
tai rpg Ra dea [cel anc r” Wt ba) ea eas cee OM Sahn 
any other plan adopted. It was of the utmost importance to; The Chairman-said that the matter was not. before the meet- two-at the front and two at the hind end. Those at 
leave the ship entire and unperforated. It appeared that Mr. | ing, and no discussion, therefore, could properly take ‘place the front end are not adjustable, but those at the hind end 
Grantham put on the outside of the ship ing which cost | upon it. are fitted with an arrangement of toothed segments, so that 
nothing, because it was a and parcel of the necessary; Mr. Lungley replied that he did not think it right to allow can be relieved from the weight of the gun and * 
strength and material of the ship. He wished to know why | what had been said to pass without protesting against the plan the latter thus saab vy sete directly on the wink 
Mr. Grantham did not make the outer edge of his angle iron | belonging to Mr. Bell. By ing the hind end of the carriage on the slides, or 
T iron, and insert the first layer of timber between the longi- | Mr. Bell said that he had-never seen or heard of the models raising it on the rollers, the compressors can be thrown into 
tudinals, which would add greatly to the strength of the struc- , which Mr. Lungley had produced, If he had a similar | or out of action, and the arrangement, besides enabling the 
ture, and render the application of any bolt netonly 4 plan he it be happy to give him any credit that might gun to be ran out freely, also enables it to be safely worked 
sary, but preposterous and absurd... Jt had been eared hat | somaya rg the proposition which he bad made had | im rough weather. The raising or lowering of the hind end 
~inp wilders could not be trusted t¢ carty the holes-vf the bolts | been. in ignorance of any similar being in| of the carriage is effected simply by pay lever shown 
conatly 3 in. oem, hs that ns. a din. " ag mee hanes remarks of Sir John Hay tended to | in by releasing this lever iage 

hat danger was whollpayeided by Mr. Grant Vocate zi mudstauce to put upon ironphiges | i rollers and the compressors brought into 
ora to — . aa wong The ink tht dic ra five years Ba coaialy to “ 
second layer of planks} was fi one of the main namely, that you could make it n of these compressors can be regulated 
would be the easiest thing 38 the world ‘fo oi sufficient » That it cnight go too rapidly ; and they have protean. given 
most beautiful sheathi vam, im re p | Was p> am bet When Sir John Hay bad said ti ice. In the course of some 
glue, or any other isol tance. When they came to the | it ve he had affetded « very strong argumeat ercules, fifteen rounds were fired 


second layer of timber over.the first, the danger 
from driving the bolts ¢hrpagh could easily te. 
putting into the hands of any of the shipbuilders 
enough to go through. _He had the greatest 

of the wholesome position @f an iron ship, and had been very 
unwilling te tamper with if, He had been very jealous of that 
hard enemy copper coming withia a moderate distaies of an 
iron ship; still he felt more disposed to entrust an iron ship to 
the care of Mr. Grantham's method than anything wlse he 
seen. The other question was between zinc and r. 

was very fond of copper for its remarkable pow ain- 
ing a nice smooth slippery skin, by whith resistance of a 
ship going through the water was enormous! diminished. 
What its peculiar virtues were be eould. not tell; ‘bas if 
stroked copper covered with sea walter with ai ta 
the same greasy feeling wpon it as the skin. of a fish, and, some- 
how or other, slipped through .the water with vellous ease, 
He was afraid that zine had not that smoothness, and was 
liable to corrode, not only rapidly, bat im patches. He gug- 
gested the propriety of the application of a neutral metal, 
which was neither zinc nor copper, bab a mixture of both— 
Muntz’s metal. J¢ was not so Saad I eae a9 Copper, and he did 
not like its colour so well; but he had buried in the ses 4 plate 
of Muntz's meta! and a plate of iron, With all thé arf i 
ofan iron ship connecting them together, and at the end of 
twelve months the Mantz metal was as clean as when it wentin, 
and the surface of the iron was perfectly uncorroded. | He 
thought Muntz’s metal not unworthy of a trial, as being legs an 
enemy to iron than copper, capable of retaining a smogih sur- 
face, and gently scaling off so as to keep the bottom Re 

Captain Selwyn said that it was a question rather of galvanism 
than chemistry. It was utterly impossible to establisit perfect 
insulation, and if it were established it would destréy the very 
corrosion which wig so, ¥ilued on the vatside ofa sinp. “There 
nust be comfoppication, but it must be between the positive 
metal outside, and the negative inside. Mr. Scott Russell bad 
very properly pointed out a metal which nearly fulfilled those 
conditions, All they had to do was to seek for a metal that 
would absolutely fulfil them by galvanic experiments in the first 
instance, and not by experiments upon ships’ bottoms. Perfect 
neolation Was an i npossibility, tod fo suppose that you could 
guarantee that no water should leak in at any part was an utter 
absurdity. The proper thing wag to determine the true scien- 
tific action of metals upon eath other, allowing the decay to 
take place as rapidly as it ought and no faster, which was 
within the compass of galvanic knowledge. Without that decay 
all the compositions in the world would not keep barnacles off. 
It was not only in the acid waters, on the coast of Africa, that 
barnacles were found. He coald speak, from very wide ex- 
perience, as to there beir £ barnacles all over the world. He 
did not know the country wheré they did not exist in salt 
water. 

Mr. Grantham, in reply, said Uhat he had not intended to 
come there to compare his plans with those of any other gentle- 
man; but 2s bis method and that of Mr. Bell had been treated, 
n the discussion, as rival plans, be would say a few words 
upon them both. He might say, as regarded the shape. of the 
iron which composed the longitudinal frame, in bis own 
it Was a matter of detail to which he had gryen, attentivn 


the insulat 


ion of the inner and outer casjag, had Hot escaped 
attention, and it was possiide they might shield the inner casing 
with some non-conducting substance. He thought, Mr, Lamport 
had not thoroughly understood the paper whieh had been read, 
therwise, he wanld not have made the remark he had with 
regard to the saturation of the wood by water. He had 
endeavoured to show in his paper that the mere saturation of 
the wood would not have any injurious effect, by promoting 
galvanic action. He would make a few remarks with reference 
) Mr. Bell’s metiiod of sheathing, He (Mr. Grantham) had 
g given attention to the question. He gave attention to it 
when it was propounded by bis Jfiend, Mr. Daft, who 
with copper, which be had since reptkdiated, and taken to sie, 
and, feared, not on very good grounds, He had much 
reluctance in differing fr in Bell with gegard to attaching 
zine, or any other metal, to iron ships. Ele mipderstood that it 
was proposed by Mr. Bell to make re by which thia 
planks could be inserted at intervals, a shealliiaites zinc spread 
over, and nailed on to, the planking, and the tgteftnediate part 
left unsupported. He was entirely opposed to metallic sbeath- 
ing of any kind being attached directly to an ir@aeghip. He 
believed the planking would become loose, or, if 9% remained 
tight, it would be sach an insufficient support ‘the zine 
itself would soon become loose. The slightest contact against 
any pier or ship would @isplace the metallic sheathing, The 
water would find its way bebind and much injury Ge ‘done 
There were other disadvantages in the plan, but the main 
was the insufficiency in the method of attaching the metalic 
surtace, which could not remain sound. 3 
Mr. Langley said that he had some mocels which 
like to produce, which, in fact, showed the exact plan Me, 


ne ¢ 


he 


lt 





r the last eighteen years, and that form M ; - 
upon after carefal consideration, Mr Scott Russell’ : ¢ 
with regard to giving another protection, and with regard to 


its use. it Was glways tobe remembered that, if the zinc dj 
tared, that disxppeared which was required to disappear, 
he iron, which was to be preserved, remained. In the pre 
tion af the wasting of the one was the preservationel the other 
Qne of tie great ubjections to putting copper upon an iron ship 
was that the sheathing was liable to be taken off or damaged so 
as to allow the water to obtain an entrance when the galvanie 
action from the copper on the ship would destroy the iron. If 
asimilar hing were to oceur to a snip sheathed with zinc, no 
auch mischiet. Id acerue. ‘The water would advelerate the 
destruction of zine without doing further mitebief. Mr. 


| coger had. dail that there was not a ship going to the 
t-did not hole in ber. If that happeved to andrenal 






ben , the insulation would be destropadia 
aon commence, It was unnecessary 
any stron wind of objection te eopper.in.aa iron 
was affurded by Chat fact. He had had dose ’ 


building of the Valage, asd was acquainted with 
the Incoustanted There did tot appear. to be any su 
difference between the plans of Mr. Reed and)Mr. Grantham, 
They all Went ypon the assumption that it Was Recessary lo 
have the complete iron skin, because that was the only thing 
whieh would piwethe necessary rigidity tor the preservation, of 
the feria of , and afforded a chance of secaring insula- 
tion. It was essential that something should be done for 4he 
protection of the bottein of iron ships. Whether i€ should be 
done by means of copper or zinc had not been deteriiined. Same 
experiments bad beea made with copper, and probably it would 
be necessary to make more. No such expermenta had been 
made With 2ihe, and it was the making of those experitments 
that he recom @fided ; and he thougit there were the strongest 
prim’ fucié grodids for hoping that more light might be throwa 
upon the matter than they at present had. 

The Chaitthan thought Pee) niestigg would be unanimous in 
allowing him to thank both Bie Mand Mr. bell for 
their interesting and valuable papers. nH pssible in the 
present state of knowledge tu come to agg lusion as to 
which was the best plan. It bad been urged b¥ some gentle- 
men that it was impossible to isolate the copper from the iron, 
If that was true, if was manifest that copper would not answer. 
It seemed to him to be an argument in tavour of Zinc, that it 
was not necessary te fmxulate it from the iron; buat that, on the 
contrary, it would be better that it should be in some measure 
brought ia eontact with it. Sir Jolin Hay had spoken of a cage 
in which the zin@‘iad lasted only five years. Hé had knowR 
many instances itt Which the copper had not Jastéed a greater 
length of time, one’ol Whieh was a vessel in Portsinouti Hage 
bour. Copper did sot last for ever; and it the migehief would 
arise from the wood being saturated or damped, he thought 
there would ve great difficulty in obtaining perfect insulation. 
He begged to thatk both gentlemen for their papers, 

Mr. Lamport gave notice that next sesrion he Would read a 
paper ou “ A Simple Pian of applying Zwe ia a Fiuid State.” 


GUN CARRIAGES FOR ILM.S. HERCULES. 
We illastrateon the néxt page one of the carriages con- 
structed for th€ 10in. broadside guns of H.M.S. Hercules, 


from the ¢ of Captain Robert A. E. Scott, RN. It 
been host Captain Scott, as one of the results of his 
Nec. expdrience, in the construction of carr gt 
heavy |, tha€ it is of great importance to keep @ gabs 
asiclose down ti the deck as possible, as by doing is the 
i on the deck when the gun is fix ver 


shock  F ' : J i 
greatly dimin With this object in view, Captain 
hes, in the ¢ We are about to. describe, reduced t 
depth to the greatest practicable extemt, and has removed the 
gearing from berieath the gun to the outside of the slide, the 
breech of the gun—when the latter is being fired at an 
elevation—being thus capable of passing down between the 
two sides of the slide, as shown by the dotted lines. / 
Another important feature in Captain Beott’s carriages is 
the construction of the compressors by which the recoil of 
the gun iste Referring to our engravings, & 
be seen that ; sof the slide are of Is -ction, and 
for a portionpf their th the hollows at the sides of the I 
are filled, jak swith wood, Which projects slightly laterally be- 













yond op and bottom flanges. On the oulpide of the 
slide gp@ach side there are supported by strong pins a pair 
of irs, placed at a short distance apart, these bars 
and Algo,the sides of the slide with their wood Gling being 
g by the compressors, as shown by Fig. 3, The rub- 


pees of the compressors which bear on the wood let 
e sides of the slide are of iron, whilst those between 
bearing on the iron bars are of copper. The gripping 
s are carried by arms, which pass through the sides of 
carriage, so that they move back with it, the,amount of 
grip,” and consequently of frictional resistance opposed to 
recoil of the carriage being capable of adjgstinent by 
gerews furnished with notched wheels on their outer ends, as 
shown. P ; 
The gripping pieces of the compressors are tapered in the 
direetion of their depth, so that by roising them their hold 

























and omitting the first four shots 
0 were being adjusted, the 
i io seca was jin--a result which 
thing to be wished for. 
paining points in the construction of the 
y Tittle, as they will be readily understood 
Wetton of the engravings. ‘The carriage it will be 
is muzzle pivoted, and the traversing is effected by 
fearing conveniently arranged at the hind end of 
Mogearing giving motion to an inclined shaft 
Mon which gears into a circular rack fixed to 
ipwn. The gearing for running the gan in and 
anged at the hind end of the slide, the gearing 
cted with the carriage by a pair aE hee chains, 
the plan, and buffers being provided to check the 
at the extreme ends of its traverse. Taking the 
as & whole it is a remarkable example of the progress 
we have made in such matters during the past few 
; and every detail bears evidence of its having been 
ully designed to me its special end. In conclusion, 
are glad to add that carriages fitted to the Hercules 
@ proved 4 most thorough success in practice, and we con- 
oie that Captain Scott ought to be cordially congratulated 
te posulte Which he has obtained. 
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LIVERPOOL NOTES. 

’ t s Liverrootn, Tuesday. 

Phe American Mail BervieesGonsidcrable dissatistaction 
continues to prevail here on-acedunt of the possibility of the 
Coftard and Inman contracts fit beisig confirmed by the 
Howse of Commons, The evi » given before the Select 
Cotnmittee is: strongly a favour 6f the Cunard Company 
Thé National nship Company have offered to carry the 
indils for @ mere nagminal paymont+a penny an ounce—-on 
cofidition that the postage on'saeh letters should be reduced 


to& for-hali an-ouneey » This, however, would occasion 
cotfusion im the officey and itis understood that the 
Pp will, not ‘Should the Cumard Company 


g& the contract for seven pee petened oe =? — 
it be-—-the sprepared to go on ng to their 
o asail ae a plans have ates obtain, and, I 
iev decided wpon for at least two new 

vith i ement, But should the contract 








ie C y will — pease 
t of their steagners, their preset fleet being 
\f ‘and 0 traffic. [tis un- 


de Committed will make their report to 
to-night. A Special meeting of the 

¢ eree hits been called, in com- 

m p ted tothe Secretary, for to- 





vy for of considering the 
in alf its The majority of 
are oppéséd 16 mail subsidies ; but 


some ate willing to. admit that the mail service is 
to somhe extent, “ap ¢ mn to what they are forced to lay 




























Rte Of the rth rit Porte Last wick the arrival 

ve sec’ yé Nader m in very numerous. 
Hie cfitrate is still depr onl Mad the rates to London 
ate Mepétted to be ¢ Paliet than before. Freights to 
the a Indies a : aml timber freights 


p are entering 


fi erica, are sli ; _ Shig 
‘rom America, are slig ty, and iron shipbuilding 


more irom steam shippig 


does hot partake of the & reported to be prevailing in 
the ini rn rivers, wal AAG ; p 

The HUardware and I There is no improve- 
ment to teport in the bu districts. The Bir- 
ming trade is particu The country orders 
are Ansignificant in a barely sufficient 
to sent requiremen (ee pe A slight 
—— the better is noticeab p department. 
But fancy trades generally ares t and inactive. 
Advices frou Wolverhampton are le more favour- 
able. There is a fair demand for is, hoops, and 
manafactured iron generally; bu and bar mills 
eomphiin of a paucity of orders. : 

Welsh Iron, Tinplate, and The reports 
given by the various iron making ¢ ts continue to 
be highly satisfactory. The rail mill ‘fully going, 
and are likely to be kept well employ the summer, 
thete being a large supply of orders on The orders 
for rails from the United States cai be received 
with tolerable freedom and for lar Several 


veasels are now loading rails for Russia, 
the demand from several of the Contine 
pected at an early date. 


Tax Rovan Acuicunruran Socrery- 
ously attended meeting was held at Ox 


a on, when it was resolved to invite the 

tural Foe hold their meeting for 1870 

was stated — of 32001, been 
meet 








bad referred to im the paper which had been read. He thor 
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on the bars and slides can be relieved. The object of this is 


the expenses of t! ing. 
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la consequence of the great space taken up this week 


hy our reports of the proceedings of the lastitulion of 


Varal Architects, we are compelled to defer until our 
nert number the pub lication of many arti les already ia 
type as well as a number of lellers, 
Tae Lxstiretion OF CiviL EXGINecERS.—There will be no meet- 
ng on March 30, it being Easter Tuesday 
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THE ROYAL GUN FACTORIES. 

Bestpes the selfishly national, or nationally selfish 
feeling, in which the people of all nations have an un- 
questionable right to idiaiee—the feeling that their 
arms, whether for offence or defence, should be 
superior in destructiveness to those of any other nation 
with which they may find themselves in conflict—there 
is a higher sentiment which inspires the wish that 
English guns should, when the terrible necessity 
arises, silence those of all the world besides. ,It is 
the desire that England, by her exalted humanitarian- 
ism, by her high representative expression of Christian 
feeling, should possess the means, and the most effec- 
tual means, of repressing international violence. Itis 
in this spirit mainly—although we possess our share 
in the sentiment first expressed—that we are pleased to 
learn of the indisputable success of the 9 in. Fraser 
One made for an endurance trial—a trial a ?out- 
has withstood upwards of 1100 discharges, 
and of these 400 were full service rounds of 30 Ib., 
with 250 Ib. rifled shot, while the remainder were 
battering charges of 43 lb., with the same shot. The 
gun is searcely enlarged in the chamber, the rifling 
hardly worn. It is a reason for just national pride, 
or, rather, for an even higher pride. No Krupp gun 
of large bore could be adopted with confidence im our 
naval service. No French gun could hold its own 
for an hour against such a test. As for the Ameri- 
can guns—the huge smooth bores—they have been 
officially condemned and abandoned by the ordnance 
engineers of the cousin country. 

Kuglishman have reason to be proud of Woolwich 
as it now is, grumblingly as they may pay the bills 
which the great national arsenal involves. There is 
there that high order of engineering thought, engrafted 
upon Sir William Armstrong’s best but not always useful 
thoughts, of which all Englishmen may congratulate 
themselves. There is the highest order of skill, per- 
fected by the longer, steadier, more sober training, of 
which we may justly boast as a nation, when compared 
with other industrial nations. To see old cast-iron 
guus puddled into good bars, to see them welded up 
to lengths of from 150 ft. to even 270 ft., to see these 
heated in a heating furnace 190 ft. long, with, in some 
cases, 80 ft. of the bar projecting beyond the rear end, 
to see these coiled on a coiling mandril, to see two or 
even three of these coils wound upon each other, to 
see these solidly welded into a single block, a 


gun, 


TURCE 





block which, for the new 25 ton guns, weighs, in 
its rough state, upwards of 25 tons, all this is a 
sight to see. It is wonderful to a forgeman—to any 
worker in iron—to see these blocks out per- 
fectly sound, turned in lathes weighing 84 tons, and 
swung bodil yrbreaneth ren tpecay sienrtieaye Baw 
trunnions. {tis something to see these guns ced 
7 in. in diameter at a single cut, something to see their 


of tin. feed, 54 in. radius, something to feel or to shrek 
from feeling the heat generated in boring, notwith- 
standing the stream of cold water so freely admitted, 
a stream almost large enough for the abundant supply 
of many a country village—all this is something, but 
it is much more to know, as we do know, that the 
guns thus made, costly although they be, are indis- 
putably the dest guns, for naval service, known to 
ordnance engineers of the present century. 


ENGINEERING CHEMISTRY. 

Curmistry, though the grandest of the sciences, 
and scarcely older than the present century, is pro- 
bably second to none in the importance of its bearing 
on most branches of industry. But, notwithstanding 
this fact, the cultivation of chemistry as a science is, 
in this country, left entirely to the accidental interest 
of individuals ; and it is almost exclusively in connexion 
with medicine that the principles of chemistry are 
taught at any of our educations! enteblichenstiie: We 
have not, in this country, a singie chair of general 
applied chemistry, and, with the exception of the pro- 
fessorship of metallurgy at the Royal School of Mines, 
there is no provision for teaching the special applica- 
tion of chemistry to any branch of industry. Though 
we have some able chemists, their functions are almost 
entirely educational, or they cultivate chemistry merely 
as amateurs, while the application of chemical know- 
ledge and skill to industrial art is so far from being 
recognised as a profession that, like engineering a cen- 
tury ago, it is a pursuit offering little definite prospect 
to those who might be disposed to follow it, and one 
that is taken up only under chance circumstances. 
We are, however, of opinion that there is not only 
room for, but a great need of, a class of competent 
chemists who would devote themselves to the practical 
applications of this science, and to whom manufac- 
turers, engineers, and others could safely apply for 
advice and assistance in cases involving the considera- 
tion of chemical principles and knowledge. Among 
engineers someally it is, in this country, very seldom 
that any great acquaintance with chemistry is to be 
met with; and even manufacturers, as a class, do not 
generally possess such an amount of chemical know- 
ledge as would be desirable and necessary for the most 
efficient practice of their arts. Nor can it be expected 
that either engineers or manufacturers should in any 
case become so far masters of chemistry as to super- 
sede the necessity for advice and assistance from those 
who have specially devoted themselves to the study of 
the science in its practical bearings. One of the most 
serious obstacles that stand in the way of the forma- 
tion of any such class of professional chemists as we 
have referred to is the absence of any criterion by 
which the competence of chemists may be jadged of, 
and qualified men distinguished from the host of quacks 
and charlatans who dub themselves chemists. Con- 
sequently the only thing by which the public can be 
guided is the fact of a chemist holding some position 
or office, of which there are, in this country, hardly 
any which are not purely educational. Even those are 
very few compared with the want that exists for sound 
chemical senching, and those few chiefly fall to the lot 
of chemists who devote their attention to abstract 
chemistry rather than to its practical application. We 
do not pretend to say how any wider criterion of 
chemical competence is to be established, but we do 
not hesitate to express the opinion that it is very much 
needed at the present time. 

As regards more especially the application of 
chemical knowledge to engineering, there are unques- 
tionably many branches of this profession in which 
it would be of the greatest value, and somewhere 
it is indispensable. Thus, - epee in regard to 
the subject which is probably the greatest engineering 
a of the time, viz., the dis and stillection of 
town refuse, and the waste products of manufactories, 
&c., together with the maintenance of rivers and other 
accumulations of water in a proper condition, both as 
means of communication and sources of water supply 
for towns, it is impossible that it should be properly 
dealt with unless the chemical aspect of the subject 1s 
fully considered. Indeed the many serious evils 
arising from polluted rivers, sewage infection, and the 
waste material that would be of service in maintaining 











forming its noxious influence from one locality to an- 
other. To this circumstance also must be ascribed 


the dead-lock now existing in d to sanitary regu- 
lations, and the improvement of the condition of towns 


by the construction of sewers. 

The subject of artificial illumination and the ques- 
tions as to the requisite purity and proper cost of 
illuminating gas constitute ker field in which the 
services of the practical:chemist may be of advantage 
to the engineer, and where the co-operation of engi- 
neers and chemists can alone be expected to lead to 
satisfactory results. Not in any way less ve or 
or less capable of improvement " such united efforts 
of engineering and chemical skill, is the subject of 
economy of fuel. In the production of motive power, 
in the heating of dwellings, the various branches of 
metallurgic art, and in many other cases where fuel is 
employed, the quantity consumed is vastly in excess 
of that requisite for effecting the objects in view. 
Improvements in this direction would be a source, 
not only of individual profit, but also of national 
advantage. We might extend the illustration of our 
views on this subject almost indefinitely, but we 
apprehend the possible profit of aud urgent need for 
greater attention being paid by engineers to chemistry 
is very widely appreciated in the profession, and 
therefore we confine ourselves to mentioning the 
subject, in the hope that others may suggest a means 
of giving practical effect to our views, and make some 
effort towards carrying them out. The recognition of 
science by the State is as yet a principle too little 
acted upon in this country to warrant much hope of 
this idea being promoted from that direction: but 
our private societies, such as the Institution of Civil 
Engineers and the Society of Engineers, are sufli- 
ciently strong to take the initiative m this matter, and 
they might do good service by giving their support to 
some feasible plan for bringing chemistry more within 
the range of the engineer’s notice, and making che- 
mical knowledge more readily attainable by him than it 
is now. 


AMERICAN ORDNANCE. 


Tue report of the Ordnance Committee, appointed 
by the United States Congress, which was issued on 
the 15th of February last, presents in no me favour- 
able aspect the present condition of the American 
army and navy with respect to heavy guns. That the 
Committee should, in advocating a complete reform in 
the construction of ordnance, insist upon the necessity 
of going back to fundamental principles, and starting 
thence, to ascertain by a series of well conducted and ex- 
haustive experiments, the material, form, and calibres 
of the guns which are to rule American destinies in 
the future, is somewhat strange ; for it is difficult to 
understand why they should consider it necessary to 
begin de novo, and to wander through a labyrinth 
of experimental gunnery research. If their heavy 
guus tiave been hitherto made without science, they 
have before them the vast experience--result of the 
costliest experiments that were ever made—of our own 
Government, and it is eminently characteristic of the 
American mind to use all the stepping stones which 
others have laid down, rather than to wade through a 
flood of difficulty. Yet the Committee condemn all 
European systems of heavy ordnance equally with 
their own. None of them, they say, have proved suc- 
cessful in preventing the bursting of guns, or giving 
them uniformly reliable endurance, and none of them 
have shown themselves exempt from the rule of failure. 
From this lofty standpoint the Committee look around 
unfavourably upon the ordnance of the world, in com- 
mon with their own. This is scarcely wise; for 
though the Fraser guns turned out of the Royal Fac- 
tory at Woolwich, are not free from the immutable 
weakness of ultimate failure, their durability and 
reliability constitute them weapons of thorough 


¥. 
Bat it is a fact somewhat startling to learn that 





now, after boasting of its prowess for , and after all 
the unfavourable comparisons with ish ordnance, 
the Rodman gun is condemned by the Committee as an 


unserviceable arm, a condemnation including all smooth 
bores with low velocities, while they recommend the 


adoption of rifled with a high speed of proj 
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land the advancement of commerce, if the large stock of 
knowledge of inventions and processes, both patented and 
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4 mian.y influential deputation waited upon | open, stor ~“l at the Patent Of . were made available to 
Chancellor, by appointment, oa Mond ay afternoon, reiatiy | manufacturers and the public generally, and this, your pe- 
to the better conduct of the Patent OM and the making | ;:+ioners believe, would best be com passed if Her “Majesty 

nplete “subject matter indices” of all inventions, with) . 1, praciously pleased to appoint that “other person as 
short abstracts to give the pith of invention in the | ; MM MMissioner “of Pate nts,” as contemplated by the Patent 
undiest and most easily available manner. The deputation) 7 oy amendment Act, of 1852, and the staff at the Patent 
slso urged several other improvements in the working of the | (6, wore augmented, by the addition of a wafficient number 
und particularly called his lordship’s attention to the} |» persons possessed of good technical knowledge, and well 

fa 4 there being som plus fees accumulate 1, } able to abstract all ape cifications as they came in daily, so 
‘ an i surpius wanes le for the | that they might at once be entered into an efficient “ subject 
pens i UB proven suey | matter index,” which would give a true indication of what 

Mr. L. L. Dillwyn, MP 1 the ané| was in the specification. In addition to this, of course the 

ke at some length the subject a : rdship 6 | large number of specifications already at the office would r 
att ? rs, and reading the memorial, | quire to be abstracted, and entered in a similar manner in a 

” wa ‘ . 1 . | new edition of subject matter indices that would really indi 
; Ta S — ate what was contained in each specification which the pre- 
Right H a! rd Hather Lord High Chancellor of lsent indices do not. Further, we would beg to urge that 
bngland similar subject matter indices be formed of all inventions and 

My l Ww P su that tae gre =e nis | or D stained in the very numerous indices and tables 

y moron Uh ations, processes, GRE 86 "lof « to the scientific books contain in the ex 
the iirst } mae OS ir nt Scientific and Technical Library of the Patent 
: 1 d atthe | enon t be mace | Office, so that any person using due diligence might ca 
y ava the public In genera » a8 to mak | earn with tolerable certainty whether an invention were 
i wn. as fa | i i nations and modes of a | me ° old hich ie nut now the cas 
f neht of the int The advantag mat | Signed by—L. L. Dillwyn, M.P A. Kinnaird, M.P.; 
a“ ! such pu y would |} ninense, and WH) ey ries H i Prest., Inst. ( Charles box, 
“ g ar to Keep | manuiacturers of this country M1 a7 post, OLE.; Mallet, F.R.S.; Francis C. Mier 
ad thers : J. Joseph Whitworth; Kobt. Fowler; ( Amos I 

\ vir rection the part of the authorities, has | (rossiey, M.P.; K.C. May, C.E.; P. Le Net ster, M.A 
been pray r ry me ul that has been presented | gy Society of Arts; W. Dela Rue, F.i.S.; J. Laird, M.P 
to the ¢ i rs of Pater to the Master of the K M81 C. W. Siemens; W. Pole; C. Richards, M.P.; and | \ 

us the only permanent missioner of patents), and to the | ; wper, C.E. 
Pr Minister, on t ugge n of the Master of the Rolls PS The present s abject matter indices are confessedly 

.) t firs ‘ ry p nted byt Institution made up, without camination of the content 

Mechanical Eng s, with ¢ Mr. Robert Stephen- | ¢ , spe ‘oat ent persons. We beg to ap- 
Presid st ite Ae ¢ was presented in 1853 ¢ aand ob feet & on leek bee mall e atte ‘is 
t mig H F ck I U} - rn i i High d ces as Ww wou urgentiy re yu red, the me 
‘ : r Great Drttaimn ng Hor - J ~s being m » after careful perusal of the spec tions 
Rom Ma ft K Sir Fitzroy Kelly, Her Ma-| 4) selves ilmost superfluous to mention that th 
‘ u rai, a Sir Hugh MeCa nt Cairns are now sev it red thou aad f pou accumu ! 
M . 8 ‘ G t wd prayed for greater surplus, and an annual surplus of about 60,0007. cont: 
' gg ag } > ’ oom, juries y iby th ry class of persons who would benefit by such 
. , ye at atent Of : , | proved indices. On this occas we do no more than name 
! BOF n I862, was preser ot Rig th that very large sums are pa ’ 
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Sir Charles Fox, Mem. Inst. C.E., and Mem. Inst. ME, 
stated that the expense of making searches was so great that 
it acted most injuriously in every way. The , ‘ 
were often most inaccurate, both in drawings and in the 
letters of reference, as no one at the Patent Office had any 
power to insist upon their being sent in correct. He also 
dwelt upon the impossibility of relying on the indices, which 
were tacet Inaccurate. 

The Lord Chancellor said that the deputation had certain} 
made out a strong prima facie case, and he would consult 
with Lord Romilly thereon. From what had been stated it 
appeared that in some cases large sums were paid for very 
small services (and in some cases for none), and the indices 
were described as extremely imperfect. Of course, it was 

lite true that all indices ought to be complete and perfeet, 

as to be thoroughly useful to the public. He would con- 

iit with the Master of the Rolls, and consider what steps 
could taken, and what improvement could be effected 
without increasing the Budget, before he communicated with 
the Chancellor of the Excheque r 


be 





Mr. Dillwyn then thanked his lordship in the name of all | 
present for the very courteous reception he had given to the | 
Deputation, and he also thanked lis lordship for the careful | 
sttention he had given to the subject and his promise of | 

eing what could be to improve the arrangements, | 
touching this very important matter which affected the | 
t perity of the manufacturers of this eountry, much more 
than was commonly supposed. 

Amongst those present we noticed 


dane, 


the following gentlemen : 


Mr. L. L. Dillwyn, M.P. ; Sir Francis Crossley, M.P.; Mr. A. 
Kinnaird, M.P.; Mr. E. Richards, M.P.; Mr. John Laird, 
M.P.; Mr. C. H. Gregory, President of the Institution of 
Civil Engineers; Mr. Warren De la Rue, President of the 
Chemical Society; Sir Charles Fox, Mem. Inst. C.E.; Mr. 
C. W. Siemens, F.R.S., Mem. Inst. C.1 Mr. E. A. Cowper, 
Mem. Inst. C.E Mr. C. E. Amos, Mem. Inst. C.E.; Mr. 
W. Pole, F.R.S., Mem. Inst. C.E.; and Mr. RB. Fowler. 


THE INSTITUTION OF NAVAL ARCHITECTS. 


On the morning of yesterday week the first meeting of the 





Institution of Naval Architects for th resent session was 
held at the rooms of the Society of Arts, the Right Hon. Sir 
John Pakington, Bart., the President of the Society, oceupy- 


ing the chair. The proceedings were commenced by Mr. 
Merrifield, the honorary secretary, reading the following re- 
port of the Council 

Rerort or Tur Councit, LN.A., Marca, 1869. 

The Council have great pleasure in congratulating the 
Institution on the useful work which it has done during the 
the past and previous years. The members and associates 
wre aware that the Institution received a grant of 2501. from 
Her Majesty’s Government in April, 1868 the Council are 
ppy to state that this grant has been renewed by the pre 

If the grant should be continued—as the 
yancil hope—there will be no further difficulty about the | 
sancial position of the Institution. The Council has not 
wought fit on this account to relax its vigilant supervision 
ver economy of expenditure, and is happy to state that im- 
rtant reductions have been effected by changes, which, in 

lief, will tend to promote efficiency. The offices of the 
Institution have been removed to No. 9, Adelphi-terrace. 
The new premises are more convenient than the tormer ones, 
and they are held at a considerable reduction of rental. The | 
‘ cpenses of removal will, however, absorb the saying in rent 


Government. 
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he current year. 

The Council have always strongly felt that the affairs of 
the Institution could not be regarded as permanently settled 
til (as provided by the Rules) a highly qualified secretary 
at a proper salary. The state of the 
finane t render this possible at present. The 
honorary secretary still conducts the ordinary business of the 


could be engaged 
does 


no 








fice; but the Council, after due consideration, and after 
Lm] notice, have dispensed with the services of the 
uwsistant secretary, and have allowed the honorary secre- 
tary to engage one of the students of the present 
School of Naval Architecture as clerk. They consider 
se to Mr. Campbell to st that they were fully 
stied with his assiduity lustry, and integrity. The 
reason for dispensing wi his services was, that 
ti ul Inconver neces ar ‘om th pe rson in charge 
office being without any technical knowledge of naval 
tecture. 
The School of Naval Architecture and Marine Engineer- 
g at South Kensington ts watched with great solici- 
tude by the Council he Seles and Art Department, in 
irrenece with the Admiralty, have recently extended the 
f instruction from three to four years, and have 
zthened the School session from six months to seven 
ths in each year. By this change it is hoped that a 


1icated to the instruction— 
and technical education 
a programme had to be 


ler character will be commu: 
lly im the ay 1 subj 


when 80 ¢ 


| 4 pi + 
possible 


I 


i was xtensive 


t igh in the short space ghteen months of study. 
School is beginning to have its value generally recognised 
the seeond year of its establishment it has never been 
without Foreign students, and the Egyptian Government | 
s recently sent over five young men to be taught marine | 
ngineering and naval architecture in it. 
lhe Council beg leave to recommend the consideration 
f the General Meeting, a rule allowing of the admission of 
irine engineers conversant with naval architecture to be 
xembers instead of associates of the Institution. In the 
nt of your adopting this resolution, the Couneil would 
aggest to you for consideration whether it might not be ex- 
pedient to confer upon the Council, as an extraordinary 
measure for the present year, the power of admitting as 
members of the Institution such distinguished engineers as 
the Couneil may think proper, without the usual forms of 
pecial credentials and the submission of the names to a 
Ceneral Meeting : 
The President A ldress. 
The President : I now rise, in compliance with what has 








been the usual custom in this Institution, to open our peo- 
pert ey 3 iach 
am sorry the i 

morning, and prevented our appearance in this room with 
that punctuality which J think is always desirable in matters 
of public business. I hope, ander tae circumstances, the 
meeting will excuse that deviation from punctuality. It 
will be my duty not to detain you longer than I feel it to be 
absolutely necessary with any preliminary observations. 

But I cannot reconcile it to myself to commence these re- 
marks without in the first place expressing the very great 
satisfaction it gives me to meet the members of this im- 
portant institution at this annual session, and to repeat tho 
regret which | was obliged to communicate to you last year 
for my inability, from aecidental causes, to take my usual 
place in this chair on that occasion. The result, | am sorry 
to say, is that I have not had the honour of meeting you for 
two years; and during those two years I have found myself 
obliged to turn my attention from “blue jackets” to “ red 
jackets,” theretore | have been unable to devote my attention 
to naval affairs to that extent which, both by taste and by 
habit, [ am inclined to do, and, therefore, less than ever 
competent to address you upon those subjects which have 
brought us here to-day. 

Sut as time passes on, and as year after year we receive 
that interesting volume which contains the transactions of 
each annual session, | confess | become, and I hope it is the 
case with others, more and more impressed with the fitness of 
this Institution to promote the great objects which it has in 
view. Of the importance of those objects it is impossible for 
any reflecting mind to doubt. And it is equally impossible 
to see assembled here a number of men who, by their long 
experience and scientific acquirements, are competent to 
communicate most valuable knowledge, drawn together for 
series of days to communicate, both in writing and speech, 
the results of their investigations without feeling that by 
such means the stock of knowledge which we possess upon 
subjects connected with naval architecture must be increased 
to the great benefit of professional men, and of the country 
whose interests they have at heart. 

With this strong opinion of the great and increasing value 
of this Institution, I am pleased to be able to congratalate 
you upon the eontents of the report which has just been 
read. It will be my duty to-day to do that which, if I re- 
member aright, has not always been done, but which, I 
think, ought always to be done on these oecasions, namely, 
to conclude my observations by moving the adoption and 
approval of the report, so that the changes recommended in 
the report may thus receive the confirmation of the whole 
body of the members of the Institution assembled here to- 
day. And, gentlemen, I cannot allude to the contents of the 
report, generally, without stating my opinion—an opinion | 


| am the more free to express because it has not been in my 


power to attend the meetings of the Council for the last two 
years—that our thanks are due not only to the Couneil, but to 


| our able and excellent honorary secretary, for the great care, 


attention, and success with which the affairs of this Institu- 


} tion have been managed hitherto. 


I turn with great satisfaction to another important part of 
our affairs. I allude to our financial position. Whether in 
the affairs of nations, or in the affairs of institutions of this 
kind, a prosperous financial condition is one of the very first 
requirements for power and success. It must, therefore, be 


| highly satisfactory to the members of the Institution to have 


heard that paragraph of the report which relates to our 
finances. I am also glad to be able to state to you that the 
hope held out at the last annual meeting, that during the 
then ensuing year our expenses would be within our income, 
has been fully realised—I believe realised for the first tune. 
It must be very satisfactory also to the Institute to be in- 
formed that, following the example of the last Government— 
who gave a donation of 250/. towards the expenditure of this 
Institution, regarding it, and confirming it, if | may say so, 
as an institution of great national importance—the present 
Government have adopted the same course. Looking to this 
fact, that we have not only received this assistance for two 
successive years, but have received it from two successive 
ministries,-[ think we are justified in the expectation that, as 
long as the affairs of the Institution require it, we may look 
forward to receiving similar assistance year after year. The 
financial difficulty, which, you are aware, had existed for sorae 
little time, has thus been entirely terminated, and, although 
the Council are still of opinion thet an economical and 
prudent management of our affairs is necessary, yet | think 
i shall not be too sanguine if | express the hope that the 
prosperous career of this Institution will not hereafter be im- 
peded or endangered by the slightest financial difficulty. 
There is another subjé ct touched upon in this report which 
has always been regarded by this Institution with the greatest 
and most natural interest. I refer to the progress of the 
School of Naval Architecture. I hardly know whether I 
ought to speak of the School of Naval Architecture as a sister 
Institution, or whether we do not stand towards each other in 
the relation of mother and daughter. In the latter event we 
must look to our future position as that of a grandmother, 
because we have every reason to hope that the daughter will 
herself be the mother of a long succession of distmguished 
scientific men, able to advance the reputation of this country 
in respect to the construction of vessels of all descriptions. 
Gentlemen, the report refers to some very important ehanges 
in the conduct of the School of Naval Architecture. One 
very important change relates to a considerable increase of 
“period of time for study. Herctofore the period of study 
has foo a course of three years, with a session of six months 
in each year. Hereafter it 1s proposed that the course of 
study should be spread over four years, with a session of 
seven months in each year. The result will be that the 
students in this most important. school will have their educa- 
tion conducted during a period of twenty-eight months, in- 
stead of, as heretofore, a period of eighteen months. But 
this is a question rather for the decision of the Government 
than for the decision of this Institution. Here we have no 
power to regulate or determine what shall be the periods of 


the 





to may that that important School in the 
which we took so much interest has thus far been perfectly 


successful, and we have every reason to for its con- 
| tinued success and prosperity, and for its continuing to prove 





| & pe’ t advantage to this country. 

The report conel with a very iny t wu i 
of change. Perhaps I had better read last two - 
graphs of the report again. One is, “The i 
leave to r d to the consideration of the gener 


meeting a rule allowing of the admission of marine engineers 
conversant with naval architecture to be full members 
instead of associates of thie Institute.” Gentlemen will 
bear in mind that that is a very important change. It is 
distinct and clear proposition. And when it is my duty 
to put to the meeting that this report be adopted the carry- 
ing of the motion will involve the adoption of this . 
That paragraph is followed by another, also of an important 
character * connected with it in the event of your adopt- 
ing it:—“‘In the event of your adopting this resolution 
the Council would suggest to you for consideration whether 
it might not be expedient to confer upon the Council, as an 
extraordinary measure for the present year, the er of 
admitting as members of the Institution such distinguished 
engineers as the Council may think gd without the 
usual forms of specia) credentials and the submission of the 
names to a general meeting.” I[t will be for the decision 
of this mecting, whether, under the circumstances and with 
the view to carrying out the previous recommendation, 
they will be disposed to entrust the Couneil with this power, 
no doubt a very considerable power, but limited in time to 
the interval between the present and the ensuing annual 
session in 1870. 

I am sorry to observe that the programme of papers to be 
read is not by any means so full ag usual. Many of the sub- 
jects touched upon in the papers fo be read are of great in- 
terest and importance. 1 may specially refer to the papers 
to be read this morning. They embrace two subjecta of ve 
great importance. The first is Mr. Fairbairn’s paper with 
regard to the Law of Resistance of Armour Plates. » other 
papers refer to the no less important subject of Floating 
Docks. To-morrow, again, we shall have papers from Mr. 
Reed and Captain Inglefield on subjects of cohmans general 
interest ; and I may say the same with regard to the paper 
to be read by Mr. Grantham on Saturday morning. But 
although these papers do relate to subjects of very great im- 
portance connected with the seience of naval architecture, 
there are other questions of no leas importance which | do 
not see touched upon by any of the papers that are about to 
be read. And I cannot help thinking that it might be well 
for the Council to take some steps between this and our next 
annual meeting to effect some arrangement of subjects, 80 
| that as nearly as possible all the subjects which do interest 
students of naval architecture should be brought under con- 
sideration at these annual sessions. 

Our duties and our studies relate, as you must all be 
aware, to merchant ships as well as to ships of war. It is 
| not for us in this Institute to presuine to lay down or to 
| determine what should be the policy of this country in the 
event of our being involved, which God grant may be long 
| before we are, in a naval war with any of the great maritime 

powers of the world. Of course that poliey would be guided 
by a variety of circumstances, which it is unpossible to fore- 
|see or to predict. Therefore it becomes the duty of this 
jcountry to build men-of-war of many kinds, of various 
| clacses and deseriptions, which might be available either for 


lv 





i¢ 
| attacking an enemy, or for the defence of our own commerce 
and our own shores under all possible circumstances. There- 
fore it becomes desirable that the navy of this country should 
| be so constructed as to be capable of being brought into 
| action with reference to the immense extent of this empire in 
all parts of the world. It appears to me, therefore, that 
j these are subjects which ought not to be lost sight of in thie 
| Institution ; that in these days of change, where science is 
| from year to year introducing novelties of endless variety in 
| relation to the construction of ships, the application of iron, 
| the application of steam, it would be most desirable that we 
should be able to consider and discuss these subjects with the 
advantage of the great variety of information and experience 
which we are able to command from various coinpetent men. 
Lam happy on the present occasion to see Mr. Reed, the 
able Constructor of the Navy, amongst us, I am sure he will 
not suspect me of speaking disrespectfally when I say that 
within the last few days we have had announced from the 
highest possible quarters novelties in the construction of 
powertid ships of war, which might profitably form the 
subject of consideration by such a body of lemen as are 
here assembled. I allude to the pro which has been 
made by Her Majesty's Government to build « elass of ships 
for the navy such as | may say with confidence have never 
before been heard of. I do not remember the exact tonnage of 
these ships. (Mr. Reed: 4400 tons.] The ships com 
with some of the armour-covered men-of-war that have of late 
years been constructed are not of over sine; they are of 
the comparatively moderate size of between 4000 tons and 
5000 tons. These ships, we are told, are to be so constructed 
as to draw 26 ft. of water, to 1700 tons of coals, and to 
have no masts and no rigging at all. Do not let it fora 
moment be supposed that sliude to this pr class of 
ship with any intention to speak disrespectfally of it, or to 
condemn it. Nothing in these days can be more imprudent 
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ec: — = 
than to condemn anything merely because it isa novelty. And 
considering the quarter from which this proposal comes, )t is 
certainly entitled to respectful attention. At the same time 
there is no denying that the first impression in Parliament 
was one of doubt, and not unnatural doubt. I think Mr 
Reed himself will admit, as to the great peculiarities of these 
ships. There are three important questions c« nnected with 
the proposal. One is the being without maste; another is 
whether or not a ship without masts could be a safe ship 
under all cireumstanees; and the third is, the enormous 
amount of coals that these ships are naturally intended t 
conrey All naval men have agreed that masts and rigging 
in the event of a naval action, ere elements of danger and 
nely embarrassing to those whe 
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very often found to be extr 








have to command a conduct these ships. On the other 
hand, considering the great draught of these ships, it may 
be viewed as a question of doubt, how far they would be 
under all circumstances safe, under all etreumstances capabic 
of escaping danger upon a lee shore Thirdly, it strikes me 
there must be conmderable doubt with regard to the enormous 
expense that the coaling and working of these ships, if they 
are to keep th on, would inevitably lead to; because it 
would be impossible to econotise the consumption of eva 

as is dene in all other cases of armour ships, by their being 
abic to avail themselves of sealing power 


As | said before, I think it my duty to advert to this pr 
extraordinary in its 





haracter; and | do so with t 
ere at present no paper on the programm that fairly 
pens the question I do think it very desiral when able 
tent scientific men from all parts of the country 
led on purpose to discuss these important matters 


posal—a proposal certainty novel and 
‘ impression on my i ind that 
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thet we should be in a position if poss ble to give some con 
sideration to them. In the presence of Mr. Reed, | say, with 





the greatest sincerity that whatever doubts I at first enter 
tatned upon the su ject those doubts are diminished by my 
great confidence in his ability and judgment. | hop “ 

not think by th few remarks that | have intended in any 





i e his great ability or the high position to 
which he has so justly and so honourably attained. If he 





should hereafter be successful, and if these ships, extraor 
dinary and unusual as they may appear, should turn out, as 
I by no means say they would not, to be a valuable and de 
sitable addition to our naval power, I should be the first t 
congratulate him upon his success 

Gentlemen, with these few observations, I think I may sit 
lown without detaining you further I will, therefore, con 


clade, as | intimated before, by moving that this report be 


adopted. If it should be the pleasure of the meeting to carry 
the motion, that will involve approbation of the changes | 
which the report recommends. f arse, it will be compe 
tent to any gentlemen to make remarks on the report, if 
they should fee] so d sposed ; but I do h pe the meeting wi 
feel it is very desirable that any discussion on the report 
should be as brief as pe ssible, in order that we may proceed 
to the papers that are to be read to-day 

The motion that the report be ad pted was seconded by 


Mr. Charles Lamport, an [ was then put and carried unani- 


mousy 


Mr. EB. J. Reed I presume it will be taken for granted by 
the meeting and by the public that the President's remarks 
are not the subject of diseussior I have not the slightest 
desire to say one word upon your speech, Sir. I desire it 





nly to be known that, because the President's speech is not 
a proper subject of discussion, I do not say anything 
The Premdent: We can hardly consider the opening 
dress I have made to-day a subject for discussion. But 
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I said im that address, and I re peat now, that my reason f 
making the remarks I did was, that it might be very a 
antageous both to you and to the meeting that there sh 








g i 
be a discussion of the subject. Therefore, I would suggest 
whether, by reading a paper or by some other mode, the 
subject migt t be brought forward at a later pen f th 





t 
d: The point to which I should have ad 








dreased myself would not have been the ships because that 
i¢ @ question for the authorities to say whether they will or 
Will not submul tt emigns in their present state to put 
i sion. Isl not Wish to make remarks upon that 
spect of the q 1 quite agree with you, Sir, it should 
I nderstood t g that the President's remarks 
ire not a proper {f ciacussion on this occasion 
Phe f wing isa list of the various papers read during 
mehr ihese papers, together with abstracts of the 
ne, W be found in the present and last number of 
bs NEFRIN The list ie as follows 
On the Law of Resistance of Armour Plates, composed | 
: me or more Thicknesses by William Fairbairn sq 
© .K. LL.D, FRS., Honorary Associate On the Iron 
Floating Dock at Carthagena,” by George B. Rennie, Esq 
M1 F Associate; *‘On a Project fora Floating Dock 
by Charles H. Wigram, I sq., Member of Council Or 
Liquid Fu by Captain Selwyn, RN On Railway Com- 
munmecation across the Sea by John Seott Russell, Esq 
F.R.S.. Vice-President On Long and Short Ironciads,” by 
E. J. Reed, Beq., C.B., Vice-President ; “On the Hy iraulic 
wratus now being fitted to H.M.S. Achilles,” by 
field, R.N.. F.K.S On the Steam Steering 





Apparatus fitted in the Great Eastern, and H.M. Ships 
Northum berlar i Monarch,” by James MacFarlane Gray 
Esy (m the Qualities of Boiler Plates,” by 8. M Saxby 
Keq , R.N., Associate On the Calculation of the Stress in 
ler Shafts,” by W. J. Macquorn Rankine, Esq., C.1 

F.R.S., Associate Member of Council ; “On the Re- 
sistance opposed by Water to the Motion of Vessels of various 
Forms, and the way in which this Varies with the Velocity, 
by John Isaac Thornyeroft, Esq., C.E.. Associate; “On the 
Preservation of Life at Sea by Life Buoys and Rafts,” by 
Staff-Commender Sourchier, H.N.; “On C pper Sheathing 





for tron Ships, considered at the present stage of our ex- 
penener by John Grantham, Esq.. Member of Council ; 
(nm Zine Sheathing for Ships,” by Benjamin Bell, Esq. 
On the Location of Independent Steam, Fire, and Bilge 


Pumps in Steamers,” by Charles H. Haswell, Esq., Asso- 
ciate; “On Horse Power,” by J. Simon Holland, Eaq. ie On 
an Instrument for Determining the Deviation of Ships’ Com- 
passes,” by W. F. Reynolds, Eaq. 
After the reading of the papers at the Saturday morning 
meeting, and the completion of the discussion upon them, 
Mr. Charles Henwood said that he thought that the In 
stitution should oceupy a more prominent position than it 
had hitherto done. The Council might, by means of sub- 
committees, avail themselves of the services of the members 
and associates. He had given notice of a resolution for the 
purpose of changing the name of the Institution to “ The 
Institution of Naval Architects and Marine Engineers,” in 
onsequence of the numerous marine engineers who were 
members of the Institute. He now saw that that wasa thing 
which would require more consideration ; therefore he would 
now propose, in substitution for it, the following resolution 
That, in the opinion of the members and associates, con 
sidering the resolgtion agreed to on Thursday last, to admit 
marine engineers as full members of the Institution, it is 
lesirable to extend this privilege to officers of the royal navy 
and mercantile marine, shipowners, shipbrokers, and others 
connected with and conversant with subjects embraced by 
naval architecture, and that the professional naval archi 
tects have the distinctive title of ‘ Fellow.’’ That resolu 
tion would open the doors of the Institution to a larger 
number than had hitherto been the case. The various in 
terests enumerated in the resolution all contributed to the 
science of naval architecture. With regard to his second 
resolution, he did not think there could be any difference of 
pinion. It was as follows That, in the opinion of the 
members and associates, the objects and interests of this In 
stitution would be greatly advanced by more frequent meet 
ings, and by the publication of the Transactions in a less 
| expensive form, and in monthly parts The only question 
lishing the object in view, which he 
left in the hands of the Council 











| was the means of acc ony 
lth ught might be confident); 
He was assured the members would render all the assistance 
they could. It would be a great advantage if the papers 
ulated some time before the ¥ were dis- 











| 
| were printed and circ 
| cussed, so that the members might be better prepare | for 
| the discussion of the various questions that arose upon them 
rhe present limited time afforded but a meagre opportunity 
| It was impossible to examine the papers as they were read, 
and it was equally impossible to criticise them properly upon 
j su h short notice. He thought there was also an objection 
to having day meetings, when many gentlemen could not 
ave their avocations to attend the discussions. Evening 
meetings were far more convenient, and it had been so found 
by the Institution of Civil Engineers. With regard to the 
| publication of the Transactions, it would be better that the 
| present style should be maintained, but that they should be 
j issued in monthly parts, so that they could be bound up in 
| the usual form at the end of the seasion. 

The Chairman thought the meeting would agree that there 
was a great deal in what Mr. Henwood had said. He had 
frequently been struck with the idea that the discussions 
were almost useless, because they were never long enough to 
come to any specific result. He had no doubt the meeting 
would agree with him that it was a matter which it would 
be better to refer to the Council, who would, no doubt, give 
t every consideration. There were, no doubt, difficulties in 
extending the time; but it was necessary, in order to arrive 
at any valuable result, to discuss the thing freely, otherwise 
the time spent would be thrown away 

Mr. Lamport, in seconding the second resolution, said they 
could not conceal from themselves the fact that they were 
not in that state of prosperity which the utility of the Insti- 
n ht to ensure them. He agreed that the meetings 
ild take place more frequently They were in a state 
| of continual starvation, with periodical over-repletion. The 
real value of the meetings was not so much in the papers 
that were read as in the collision of intellect with intellect, 
j striking an intellectual fire, as it were, from flint to steel 
| He would conclude by moving a resolution which he thought 
| would be calculated to act as a spur or recommendation to 
| the Council to do something for the collective and associative 


tr yz 








} action of the Institution. He begged to move, “ That this 
meeting, impressed by the advantage which would arise 
| from the collection of reliable information on material makers 
in connexion with naval architecture, urges upon the Coun- 
cil that it should use its influence, as a body representing 
the shipbuilding interest of this country; Ist, to induce the 
| Admiralty to institute experiments to determine proper data 
| for the resistance of iron masts of various relative proportions 
| to the compound strains to which they are exposed at sea 
and 2ndly, to institute experiments to show the actual water 
| resistance of representative ships of various classes, by test- 
ing the same by the use of the dynamometer.” 

Professor Rawson said that he had much I leasure in 
seconding the resolution proposed by Mr. Lamport. It 
would be a great advantage if the subjects for future discus- 
| sion could be brought before the members by a circular, or 

some such means, so that they might be the better prepared 
to discuss them properly. 

| Sir John Hay said that it was impossible to discuss the 
resolutions at that meeting. They would require putting in 
practical shape, and he would move that these resolutions be 

| referred to the consideration of the Council. 

| Mr. Lamport: That was the object of my resolution. 

| Mr. Henwood: I meant that they were to be brought 
before the meeting. 

Mr. Scott Russell was sure that every member of th 
Council would be extremely grateful for the suggestions 
which had been made, and would give them their best con- 
| sideration to see ifsuch reasonable wishes and requests could 
| not be carried out successfully. 

Mr. Young said that if the Transactions were published 
monthly it would afford an opportunity of founding a journal 
|of the Institution in the same manner as the Journal of the 
| Socic ty of Arts. 
| The Chairman said that probably the Council would con- 
| sider the suggestion. 
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Votes of thanks were then passed to the President, Chair- 
man, and Honorary Secretary of the Institution, and the 
proceedings of the seasion terminated with a vote of thanks 
to the Society of Arts for the use of the hall. 








ON HORSE POWER* 
By J. 8. Hortanp, C.E., B.N., Assoc. L.N.A. 

Tue principal use of the steam engine at its first intro- 
duction was to pump water out of mines; it easily followed 
that the new engine should be compared with horses then in 
use for pumping, hence the term horse power of an engine. 
Watt would undertake to make an engine to do the work 
of so many horses. Being generous he considered that a 
horse could raise 33,000 |b. one foot high in a minute; he 
fixed upon that for his horse power. And although he 
knew that the mean pressure per square inch of his 
piston would be more than 7 Ib. he, to avoid all eavil with 
his customers, generously fixed upon 7 Ib. as one of his factors 
in caleulating horse power. 

Kr wing that a long stroke ¢ Dyine could work easier at 
a high velocity than a short stroke, he formed for himself 
a table of velocities of pistons for various strokes, and at 
the time, it was formed on sound principles. So far as 
marine engines concerned that table has long been 
obsolete. The 7 ib. are still retained, but the engineer 
is allowed to fix his own velocity of piston in his tender 
mm negotiation with the shipowner. This brings me to the 
subject of this paper. It is the false statement in the 
tender that I object to. Let us see what takes place at 
the beginning of a pair of marine engines. Assume that 
after every consideration has been given to the subject a 
power of 6000 horses will have to be developed. He cal- 
culates what he can do in the way of pressure on the 
piston, he then fixes his velocity, which being determined, 
the diameter of cylinder follows as a matter of course ; he 
then determines the firegrate and heating surface of his 
boiler, and the work is done. All this time he has never 
thought of sach a thing as nominal horse power. Yet 
there is something else to be done. If the shipowner likes 
to have his engines working up to six times their nominal 
horse power, clearly there is nothing left for the engineer 
but to christen bis engines 1000 nominal horse power, and 
if the shipowner likes to be cheated a little more you have 
only to christen the engines 600 nominal horse power 
you have ten times the nominal horse power. You may 
accommodate the shipowner to any extent, but you must 
not tamper with the power to be indicated. 

A case is now before me. An engineer stated in his tender 
that the revolutions would be 44 per minute, in working they 
went more than 88 per minute, the pressure was about 22 |b. 
now the pressure being over three tumes the nominal and the 
velocity twice, he counted over six times the nominal horse 
power, and was patted on the back accordingly If we are 
to have nominal horse power retained we must stick to the 
old 7 lb. and reckon fairly and honestly the velocity expected. 
Then, if the engineer has made no blunder the engines will 
move very near the expected velocity, and if they do and 
give out three times the nominal power, we know that there 
was a pressure of about 21)b. In the case I have named 
the engineer knew well that his engines would go %8 revolu- 
tions ; he made his screw and his boilers to suit that number 
of revolutions. The question Inay be asked, why did he give 
44 revolutions The answer is plain enough: there is a 
demand in the market for engines that, under one pretence 
w another, can be said to have contained their nominal 
horse power so many times in their indicated power, and 
where there is a demand there will always be a supply. 

It is against this practice I enter my protest. 

If shipowners and shipbuilders knew the contents of this 
paper we would have little more ¢ huckling ot six, seven, or 
ten times the nominal power. If nominal horse power is to 
be retained let the pressure be still 7 lb.; let the engineer 
state fairly his expected velocity, and let credit be given to 
him for getting as much pressure into his cylinder as he can 
from a given boiler pressure, aud for coming near to his 
predicted velocity 

As for nominal high pressure there is no such thing \s 
it would be better to keep nominal power and indicated 
power as wide apart as possible, 1 would propose that what 
is Very nearly an average, 10 lbs., should be taken as the 
mean pressure. 

Nominal horse power has been called a commercia 
measure. If it ever was, it is no such thing now. Engineers 
know nothing about it ; they are required to produce so much 
effective power and they set about to doit. It will we igh so 
much, cost so much, and they make up their accounts. 

I propose to abolish the term nominal horse power al- 
together ; it is not only useless but pernicious. Shipbuilders 
are not called on to make vessels carry six or ten times their 
nominal tonnage, and I ask, why should not engineers be 
allowed to be put on an equality with them, and have th 
privilege of calling a spade a spade ? 


























Cost og American Heavy Guys.—The United States’ 
Ordnance Committee have discovered that the army Kodman 
15in. gun costs $6500 each, for 49,000 Ibs. weight. The 
navy guns of the same calibre weighed 42,000 \bs. The 
difference in weight, at 13 cents per pound, makes $910, 
which the navy paid more for their guns than was paid by 
the army. The navy contract with the Fort Pit Foundry 
provided for the delivery of all guns ‘on the seaboard at the 
expense of the maker, yet the government paid for all this 
transportation. From the spring of 1864, all 15in. guns 
procured at Pittsburgh were taken without any powder proof, 
according to an order from the Chief of Ordnance. There- 
fore, guns procured since that time have been mounted in 
fortifications on expensive iron carriges, without being fired 
at all, and lately an order was issued from the Ordnance 
Department to subject them to a proof of charges of 100 lbs. 
of powder, at the msk of the Government. 


* Paper read before the Institution of Naval Architects. 
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Tae accompanying illustration is engraved froma photo-| Tue Institution or Civ, Ewsorxgers.—At the 


graph of a bridge recently erected at Bassein,in the Bombay 
Presidency, and which is one of a large number of a similar 
class, which have during the past few years been consigned 
to India, to be erected there across the smaller streams, for 
the accommodation of foot and carriage traffic. In strength 
and economy this system equally recommends itself, whilst 
the lightness of its construction renders it peculiarly adapted 


for districts where transportation is difficult and costly. 
The bridge we illustrate is in three spans, a centre open- 
ng of 60 ft., and two side openings of 50 ft. each. The total 


weight of iron in the whole structure, exclusive of the screw 
piles. isonly 15 tons, of which 4 tons are used in the buckled 
lates, of which the roadway is formed 
made by Messrs. Maclellan, of Glasgow, for a sum of 3001. 
The reason of the economic results attained in the Sedley 
system is apparent By the cantilever and centre girder 
construction, not only is the dead weight of the ironwork 
(the unpaying portion of the load) considerably less than in 
ordinary structures, but it acts at a much shorter leverage, 
nd ¢ mseq ue ntly the amount of metal required to sustain 


the useless load is less in a duplex ratio. Thus, in an ordi- 
nary girder the weight of iron per foot, run at the centre of 
the span, would be from 3 to 10 times that of Sedley’s centre 


girder, and this difference of weight occurs at the pont where 
the leverage is the maximum. In spans of considerable length, 
and where, consequently, the weight of the ironwork forms 
a large proportion of the gross load, this essential difference 
between the system of construction illustrated by the Surat 


Bridge, and the ordinary type of girder, arch, or even sus- 
pension bridges, is of surprising efficiency in reducing the 
mount of metal required to carry a given useful load. Even 


n small spans the advantage is m arked, as exemplified by 
the one described in the present article, and there are ample 
theoretical and practical reasons why this advantage must 








necessarily increase in a certain ratio with the span. 
Again, in determining upon the design of a bridge, one 
f the first questions to be entertained by the engineer is 
that of its erection, and not seldom does this question prove 
one of the most embarrassing. Now, with bridges on the 
cantilever principle, no difficulty in erection need be anti- 
cipated in any instance. No matter whether the bridge is 
to span a wide and ewift river ora deep estuary, the canti- 
levers would be erected by adding successive portions to each 
end, and to get the light centre girder into place it would 
merely be necessary to rig a dernck at the ends of one of 
the completed cantilevers. In this important element of 
scaffolding and temporary works, then, the Sedley system 
lently offers the greatest attainable practical advantages. 


Exports or ¢ -The number of tons of coal exported 
, ' 









during the montl February was 613,822, comprising 
northern ports ; Yorkshire ports, 22,774; London, 
1501; Liverpool, 27,774; Severn ports, 253,408 ; Scotch 


ports, 39,423. As compared with the same month of 1868 


there was a falling off in the London exports of 75 tons, in 


the Scotch of 2460, and in the Liverpool exports a decrease of 


no less than 24,283 tons. Northern ports show an increase 

f 8353 tons, Yorkshire ports an increase of 8019 tons, and 
Severn ports an increase of 42,581 tons. The total increase 
for the month of February was 32,135 tons, and for the year 
49,502 tons, compared with 1867-68. 


The ironwork was | 


meeting on Tuesday, the 23rd. instant, Mr. Charles 
Hutton Gregory, President, in the Chair, His Majesty 
Napoleon III, Emperor of the French, was elected 
by acclamation an honorary member. 


Tue Conttrxyextat Iron Trapr.—In the course of an 
article on this subject, the Journal des Travaux Publics, one 
of the best practical journals in France, has the following 
notes, which are translated as literally as possible: “ Belgium 
and France often obtain ondiiontle orders for rails from 
the Russian and Austrian railways. The plan adopted in 
Belgium is to form a committee of ironmasters, who appoint 
one of their number to tender for any large contracts that 
may be offered. He proceeds to the spot, and works for the 
interest of all the makers of rails in Belgium; the iron- 
masters decide upon the terms which he may offer, and the 
orders are divided amongst them pro ratd of their means of 
production. Payment being very often made by bills or 
guarantees, which individual firms could not accept without 
danger, a financial co-operation supports the operations of 
the committee; by these means the risk is divided amongst a 
large number of individuals, and when losses are made they 
are less heavy, from being divided.” 


Tue Wetis asp Warer or Liverroor.—At the last 
meeting of the Liverpool Geological Society, Mr. Isaac 
Roberts read a very interesting paper on this subject, in 
which he stated the effects and results of his practical expe- 
rience during the last twenty-five years, as to how the trias 
sandstone in the neighbourhood of Liverpool received water. 
Mr. Roberts considers the common opinion that the water 
comes in unknown channels from Wales or Cumberland op- 
posed to science, because, on the principle of hydrostatics, if 
it came from the south it could not cross the river Mersey ; 
and if it came from the north or the east the alluvial plains 
at Aintree, Litherland, or Chat Moss would absorb it, unless 
there were pipes to convey it, as at Rivington. He contended 
that the water, in the first place, came from the rain, which 
still fell on a few patches of rock, or or pervious sand, and 
that it gradually sank to the red sandstone, and was at rest. 
As the town became extended, and the space became covered 
with buildings and impervious pavement, the supply de- 
creased, and the waters of the Mersey permeated the red 
sandstone, causing the wells near the river to become 
brackish and the water unfit for use. On this account the 
wells at Bevington Bush, Hotham-street, and elsewhere have 
had to be abandoned, and new wells have been sunk in the 
neighbourhood of Green-lane and Dudlow-lane. The latter 
may ultimately have to be abandoned for the same reason. 
Mr. Roberts proved, by experiments, that water flowed freely 


into sandstone, and if there was no fresh water supply from | 


rain or lakes, it would come from the river through the per- 
vious rock. In process of time the water would thus become 
as saline as the ocean. He therefore suggested an annual 
analysis of the water procured at the Corporation wells, #0 
that they might know when it was becoming saltish ; and 
then it would be proper for them to consider the advisability 


| of sinking wells further out of town, or of conveying water 


from Bala lake. 








7 


FIRE AND BILGE PUMPS IN STEAMERS. 
By Cuantes H. Haswein, Civil and Marine Kngineer, 
New York, U.S. 

On the Lacation of Independent Steam Fire and Bilge 

"umps in Steamers.* 

Or all the instruments and appendages connected with a 
marine steam engine, and the providert fitting of a steamer, 
the independent steam pump—or donkey, as it is termed— 
stands pre-eminent in unportance; both on account of its 
general utility, and its being under many very probable and 
oft-oecurring circumstances, indispensable to the safety of a 
veasel. 

The applications of this instrument extend from the ordi- 
nary operations of a bilge pump and a boiler feed pump, to 
those of a fire and a hold discharge pump. 

When, therefore, the extended, and in many cases, the in- 
dispensable operations of this instrument are duly considered, 
j it would seem to be imperative that it should be located 
| where it can be most readily reached, and where it can be 
| operated for the longest period without being submerged 
by water, enveloped in smoke, or cut off by fire. 

It occurs, however, that as a rule of British and European 
practice, that it is located in the hold of steamers, un- 
mediately upon the lower engine room floor; this practice 
| taken in connexion with the insufficient capacity of the pump 
for the general purposes of fire and leaks, would seem to 
have arisen from the functions of the pump, as viewed by the 
constructors of the engines, being restricted solely to the 
operation of feeding and pumping out boilers. 

The cases in which the location of the pump in the manner 
referred to are objectionable, are as follows: 

1. A leak occurring in the furnace or water bottom of a 
boiler, and the hot vapour arising therefrom precluding 
aceess to the pump, and the setting of it in operation, where- 
by the water escaping from the boiler, not being replaced by 
the operation of this pump, would soon ex the tubes or 
| crown plates of the furnace to be burned, and the boiler 
| thereby rendered unsafe for operation. 

2. A leak in the hull of a steamer suddenly occurring from 
| a collision with ice, another vessel, a pier or a sunken rock, 
| or the disruptioneof the propeller shaft stufling-box in a pro- 
| peller, whereby the influx of water would be fully equal to 

the combined capacities of the pump and engines to dis- 
| charge. The distance between the pump and the floor of the 
| vessel, or the level of the water in the hold, would be so little, 
that any arrest of the pump from continuous operation, for 
| adjustment or repair, would involve its submersion before it 
could be set in renewed operation. 

3. A fire oceurring a the main deck of a steamer, 

whereby the sracke would be drawn into the aoe and fire 
; rooms by the draught of the furnaces of the boilers, and this 
pump rendered inutile by the impracticability of reaching it 
| to set it in operation. 

4. A vessel grounded, or stranded, upon a sand or soft 

bottom, and leaking; her pump, from the ingress of sand 
| and mud into her hold, would require frequent clearance ; 
| the delays consequent upon which would cause the pamp to 
| be submerged before it could be freed and set in operation. 
The only defence that ever bas been advanced for this viola- 
tion of regard to the safety of a vessel, in locating this pump, 


| * Paper read before the Institution of Naval Architects. 
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n shipbuilding which the present | 
n has witnessed has been accompanied by the de- 
velopment of a practical difficulty in the art of navigation 
namely, the deviation of the compass caused by t 
fluence due to the magnetism of the ship's iron. 
s been sought to be overcome in 
treduction of permanent magnets an 
painting of the compass card, & 
hip’s iron, however, depend 
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be necessary to lift the hour circle, &c., out of the bowl by 
means of the ends projecting at east and west. 

By placing the sector upright, the sights may also be used 
for taking magnetic bearings. 

In conclusion, I beg to be allowed to remark that the 
object sought for in the construction of this instrument is the 
production of a simple tool capable of being readily under- 
stood and easily used by an ordinary mariner, without refer- 
ence to any abstruse calculations, and which is as reliable 
and perfect in the practical results of its operation as are the 


methods and formule of the mathematical navigator. 


pon HYDRAULIC AND STEAM STEERING GEAR. 
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Tur following is an abstract of the discussion on the 
papers on Steermg Gear read before the{Institution of Naval 
Architects, by Captain Inglefield and Mr. J. MacFarlane 
Gray (see page 195). 

\dmiral Sir Astley Cx r Key did not quite understand 
the manner in which the power was obtained in the first in- 

hat Captain Inglefield had shown, they had 
er at sea or in harbours, by night or by 








star rrom wi 





, whether the ship was moving or stationary, an inex- 








} stible source of power It seemed that the power was 
obtained by a small pipe and a valve 20 ft. below the surface 

‘ of the water, admitting the water into a cylinder with a 
8 i8%| piston. The power exerted on the piston was very large, and 
it was obtained by the pistom being pressed forward in the 

| cylinder, and pressing on the water the other side of it, and 

reing the water throug a small pipe to the ru r head 

where the work was done. As the water left the evilinder 


Lt 





and the « 
of the area of the pipe as compared with the area of the piston 
and in raising water it had then the same pressure opposed 


to it in moving through the eylinder, as had been brought to 


all pipe, the pressure was reduced to the amount 


| bear on the piston in the first instance. 

Mr. Seott Russell quite understood that Captain Ir 
had at his command a reservoir of pressure. Allowing the 
ship to draw 25 ft.. he could easily have 18 or 2) tt. of 
pressure. 2 ft. high of water woul i give IIb. pressure, and 
the 20 ft. of water over the cylinder would give 10 lb. pressur 








What he wished to know was whether it was the pistor 
the same cylinder that pressed the water up to its work 

Captain Inglefield said it was virtually a « 
The re was 4 pumping engine inside He mig 
Admiral Key that he employed water instead of steam t 
work a donkey engine and hydraulic pumps. 























Mr. Seott Russell said that if the pressure on the second 
cylinder eame on the first, all the advantage gained would 
be lost If, on the contrary, the first cylinder was d ! 
from the secomd, so that the ] sure on ne | . 
nothing with the pressure on th gr é n- 
tration of power m ve obtained 

Captair Ingiefield said the pressure was 500 times 
greater 

Mr. Scott Ruseell asked why Capitam it 
merely the outside pressure which discharged itself into the 


ship and purnped the water out again into the steam engine 
instead of e« ploying the donkey, or any other part of the 


machinery of the ship, to create the pressure when and where 





it was required 


Captain Inglefield said there were several reasons why 





they did not employ the steam engine which had to 
pump the water out to steer with. it had been found 
that the engine was not always ready to exert iteclf at 


the instant required, to meet which difficulty an interval 





been suggested, and two large cylinders 
tons each had been fitted to the Warrior 
se were pumped up by the engine, and there was an accu- 








mulator ready at any moment to be turned on the tiller 


eviinders, and so commence the action that was required 
without a moment's delay fhe proposed arrangement 


spensed with tiller ropes, and a great deal of gear 
t m action, and sub i 





which would be ex 








for it a red from the pilot house to the ship's hold er 
udvant was, that in an ordimary vessel it would 
be necessary to keep four to x men at the wheel 





by the proposed method one individual could a 
notice exert a power equal to lorty men 
Mr. James Macfarlane Gray illustrated the paper which 
he had read by a working model of the apparatus 
Mr. Scott Russell thought the apparatu 








and meritorious ving the additional advant siinp 
It seemed very clever and very good 
Mr. A ¢ mt that what was required w toy 
to opera na large power very qui kly and suddenly 
first in one d tion and then in another, and that it would 
nD ble to trust to any machine that would take tw 


three minutes to get ready. It appeared to him that Captair 
Inglefield’s plan was the best, though both were very ¢ 
because it did not require always to have steam up, or steam 
af a cortam pressure Tt was necessary to take water into a 
ming, amd i you got power im 





a ship for the purposes of « 








that way it was a great ac 
Mr. Cowper « 
an apparatus such as Mr. Gray's he would steer in the ord 


tar 
intage 








ii that if a seaman were sent to steer with 


nary way, and know that if he turned two or three spok 
the helm would follow in the usual manner. The peculharity 


atus was, that it went through 





and it would be mmpoasible to ser 


the wheel to steer with such a machir 
ld replied that he had so arrang 





nary seaman could go to the wheel 
going four or five spokes she would 
t have a di l 





m before hu 





red from tl recastl« He th 
water engine much more free from adangrr, and reqt red jess 
attention than the steam engine. H: wi had an oppor 


tunity of seeing one which had been erected twenty vears 


since by Sir William Armetrong, and it 1 not cost 4/. for 

rey ire 

Ihe Chairman thought the thanks of all present were duc 

to Mr. Gray and Captain Ingleficid conjoimtly for having 
ven so much i portant information upon the subject 














54 lmoMAS Moore 


64. Josern FARRINGTON 


‘ 


61 JouN Bercer SPENCE, Manchester, “Improvements ir sub- 
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RECENT PATENTS. 
Tue following specifications of conr all 
HE wing s 8 0 pleted at are 


dated within the year 1868; and that year be given 
in ordering them, at the annexed prices, from the Great Seal 
Patent Office, Chancery-lane. 

(No, 1905, 8d.) William Unsworth, of 6, Rue des Filles 
du Calvaire, Paris, _ a wonderful sail brake for arrest- 
ing railway trains, his drawings showing a sail apparently 
about 16 ft. in height and 6 ft. in width, carried by rods above 
the roof of a railway carriage! Of course such a sail would 
exercise a searcely appreciable checking power ona train, 
and we should have thought that it might have oceurred to 
Mr. Unsworth that bridges over railways witha clearance 
beneath them of less than 30 ft. or so are not altogether 
unknown. 

(No. 1919, &d.) John Henry Johnson, of 47, Lincoln’s-inn- 
fields, patents, as the agent of John Vaughan Merrick and 
William Henry Merrick, of Philadelphia, U.S8., several 
arrangements of safety gear applicable to miners’ cages, &c., 
which we eould not describe briefly. 

(No. 1922, 4d.) James Gray and Rankin Weir, of G Ww, 
patent treating metallic ores in the smelting furnace with a 
hydrocarbon oil, with acetic or other organic or fatty acids 
or with potash, soda, or ammonia, these materiale being 
injected into the furnace in the form of spray with the or- 


dinary blast. The patentees also claim refining crude metal 


by causing the above materials to play upon and be injeeted | 
below its surface when it is in the melted state; and running | 


the molten metal into moulds eomposed of charcoal, soot, 
sand, or other refractory material, and hydrocarbon oil or 
substances containing nitrogen, as well as carbon and hy- 
drogen. 

No. 1924, 1s. 44.) George Davis, of 1, Serle-street, patents, 
as the agent of Philippe Louis Henri Charles Lavagne, of 
Paris, various arrangements of travelling cranes, which we 
could not deseribe clearly without the aid of drawings. 

(No. 1927, 10d.) Nicholas Demetrius Spartali, of Liver- 
pool, patents arrangements for burning hydrocarbon oils, 
which it would require drawings to deseribe. 

+( No. 1028, 8d.) William Robert Lake, of 8, Southampton- 
buildings, patents, as the agent of Frederick Wittram, of 
San Franciseo, a novel form of anchor consisting of a stock 
having longitudinal openings formed in it, in whieh the 
flukes swing freely to one side or the other as may be 


stances used for the purifieation of illuminating 

recovery of a waste product arising therefrom. wal eat 

-. —— MACRAR, Johnstone, “ Improvements in the con- 

665, Witstam Burrs, 1, Wharf-road, City-road, “Improvements in 
ae wip tng “6 





ornamentiog and m " 

667, CHARLES Sabon Ti, Pectue, = Renrovanents th 
#tads or buttons and in the mode of securing them to gloves 
aad other artieles or garments.” 

668, CHARLES DENTON ABEL, 20, South buildt “An 
improved injector.” . ye 


671. Huyxy Kxiout, Ryde, Isle of Wight, “improvements in 
iustrumenuts or apperatus for clipping horses and other 
animals.” 

672, Hewar Apurew Bowweviiix, 10, Sackville-street, “A new 
and improved apparatus for fastening the knots of neckties and 
other analogous articles.” 

673. CLINTON Epocumps Brooman, 166, Fleet-street, “ Improve. 
ments in the manufacture of fabrics by the employment of fur 
or down therein.” 

674. Water BLANDPORD Watexiow, London Wall, “A new or 





| weaving,” 


vile 
i 





required. 

(No. 1930, 4d.) Clement Rostaing, of 29, Rue le Marois, 
and Elie Vivet, of 43, Rue des Bourdonnais, Paris, patent | 
producing a material suitablg for making steam-tight and | 
other joints, by placing a sheet of lead between two sheets 
of wire eloth, and passing the whole between rollers so as to 
press the wire cloth into the lead 
~ (No. 1933, 1s. 4d.) James Toft, of Manchester, patents | 


various details of contruction and arrangement connected | gg2 « 


with lathes for turning and boring wood, which our space | 
will not allow us to describe here. 


Grants of Provisional Protection for Six 
onths. 

473. Tuomas Berney, Brecon Hall Improvements in the 
unting and working of ordnanee and defensive armour, and | 
the construction, forms, and means of applying defensive 
ur, and in the forms and in the use of some parts thereof, 

od also in the construction and use of apparatus for effecting 

s for the defen f ships and other vessels 

ft batteries, and other fortifications, and of ordnance in them 

> » required, parts of which improvements are 
appl ther pur es.” 

wis. Taowas Geonee Ween, Manchester, * improvements in 
he manufacture of tumblers, goblets, wine glasses, and other | 
els or articles of glass, and in tools and instruments, or ap- ; 


THE PATENT JOURNAL. 
| 
' 





























parat to be used in such manufacture | 
Joun MArsn, Westminster, “ improvements in covering or 
g bottles. jars, and other surfaces,’ 
\ 1AM EDWARD Genes, 11, Wellington-street, * Improve- 
ents in the manufacture, and more particularly in the closing 
ns or boxes for preserving provisions, and for other uses 
with improved mach ry or apparatus for effecting 
sane 
Z seLES BRAHAM PARKINSON, AARON MeTCALFR, JOnN 
M ALY and W AM HesKk i TBA Preston, “ Luuprove- 
mente im th nstruction of mules for spinning.’ 
) WILLIAM ANDERSON Sutra, Manchester Improvements in 
preservation of meat, fish, and other perishable articles of 
1 during their carria y railway, and in apparatus con 
ted therewith 
Eowanp WitttaAm Hawes, Balmoral Lodge, Clontarf, “Im 
vemements in construct and other floating sea 
marks,” } 
468. Warren Smartt, Buckhurst Hill A new mode or method | 
f utilising the heat under ordinary fireplaces, and the appara- | 
r effecting the same.” . 
Henry James Leper Manchester Improvements in 
minunicatio ignalling between passengers, guards, and } 





n apparatus therefor.” 


ngine~irivers on railways, and 
“ Improvements 


South Stockton-on-Tees 

machinery for obtaining and applying power, applicable to 
he raising and lowering of weights, and to all other purposes 
power is required.” 
am Tomas and Wriitam Davis, Gadlys [ronworks, 

An ioyprovement in th nstruction of winding 
t in mines, shafts, pits, or Sits 














or apparatus employe 
and inclined planes.” 

WILLIAM Simpson and ALPaep Garver, Dford, “ Improve- 
ments in the construction of engines worked by steam or other 
motive power.” 
eal LINTON Epecuwre Broom, 166, Fleet-street, “ Improve- 

ments in the construction of spring mattresses, and in bedsteads | 
for the same, parts of the improvements in the mattresses being 
spplicable to sofas and other seats.” i 
street, Clarendon-equare, | 





? 
improved apparatus for travel 
safety,” 

Davip Sworp, Edinburgh 
water to cattle trucks or wagons 0 
employed therefor.” 

‘7. Moxtrmer Georoe Coe, Belvedere House, Bexley Heath, 
Improvements in watches and other timepieces.” 

9. SAMUEL MARSDEN, Manchester, “loprovements in ma- 
hinery for making bolts and rivets 





with ease, speed, and} 





Improvements in supplying 
» railways, and in apparatus 





700, Ropes? Faancis Pu.tzand Taomas Henny Lav, Newnham 


| 704. Aspkew Mircnets, Leith, 


707. Wosiam Kouprar LAK®&, 4 Southampton buildings, © Im- 


708, FERDINAND FLORAN 


709, Wrowam Rosset Laks, 8, Southampton-buildings, “ In- 
'710, Ritey Balas, Leeds, “ Lmproved self-acting apparetus for 
711. James Joun SHepLocK, King’s-road, Camden Town, * Im- 


712. James Joun SuepLock, King’s-road, Camden Town, * lin- 


7144. Henry Mason, Bradford, Gueenwoon Harter, 3, Bright, 


1715. Isaac Hopson, Stockport, “Certain improvements in self- 


716, James Dicxrs, Glasgow, “Improvements in arrangements 
718. WriissM Rosert Lake, 8, Southampton-bnildings, “ Im- 
1719. ALEXANDSe MeLvymie CLARK, 53, Chancery-lane, “Im- 
720. Hexay WHLLIAM GOLDRING, me tee on pega 


722. Gronez Hunay TarLer Fixze., Bristol, “im 


724. Josern Henxxson, Auchencairn, * laprovements in the 


} 681, THomAS Ross, junior, Giasgow, “ Improvements in slides for 


e improved stamping or dating press.” 
| 675, JOSBPH HOLDING, Manchester, “ Lmprovements in looms for 


676. Joun Loapen, Upper Clifton-street, Worship-square, “ Im- 
provements in rotary engines and pumps.” 
[ ROLL Bavesrr, Sawbridgeworth, ~Teaprovennents in shears 
and scissors.” 
678, WILLIAM SuiTn MeLonrs, Loods, “ Improvements in card- 
| ing engines for flax, tow, hemp, jute, en and other fibrous 
| substances.” 
679, Joun Benoer Srence, Manchester, “ Improvements in the 
production of substances to be used in the purification of ille- 
minating gas and in the reeovery of a waste prodnet arising 
therefrom.” 
680. ABEL MORRALL, Studiey, “ An improved needle threader or 
instrument for threading needles.” 


magic lanterns, which improvements sre also applicable for 
other purposes,” 

682, Hvuew Extis and Jonw Eu.is, Salford, “ lmprovements in 
cranes for rairing merchandise and weights of ali descriptions.” 

683, WILAM GRAHAM Simon, 17, Oakley-square, “ An improved 
hank for hoisting and lowering fore and aft sails, which inven- 
tion may be also applied to cranes and other hoisting apparatus, 
and to reducing friction.” 

654. Resre. Ratsey Bevis, Birkenhead, “Improvements in 

‘rew propellers.” 

685. ALEXANDER MELVILLE CLARK, 53, Chancery-lane, “ Im. 
provements in epvelupes and in the means employed four secur- 
ing their contents,” 

686. Apam Dixon, 4, Railway-piace, Fenchurch-street, “ Im- 
provements in steam lubricators or greasers.” 

687. Jawes AngErLo MoELaoy, Glasgow, “Improvements in 
rotatory motive power pumping and me: z oy ‘a 

688. JoHN BAuNwoumn yWOLIFFE, Manchester, “ eporements 
in the manufacture of wire cloth for paper-making machines.” 

689, WILLIAM Bure, King Edward-street, “ Improvements in the 
manufacture of compressed leather.” 

691. James Pirr, Josern Prrr, Bowarp Pitt, and WitiAm 
Pitt, Cleckheaton, “ Improvements in machinery or apparatus 
for drilling, turning, or cutting and shaping metals or other 
materials,” 

LIN MATHER and WiiisAm RosseTren, Salford, “Im- 
provements in warping and weaving machinery.” 

6%. Loum Marta Rviz, Rue d’Antin, No. 1, Paria, “ Improve- 
ments in purifying and clarifying all sorts of oils, whether 
mineral, vegetable, or animal, and in apparatus therefor.” 

695, HENRY TYLOR, Queen-street, Cheapside, ~ Improvements in 
the constrnetion of «pring bottoms for bedsteads, couches, and 
seats.” 

697. JAMES ARCHIBALD JAQvES, Tottenham, Joun THOMAS OAK 
LEY, Grange-road, Bermondsey, and JonN AMERICUS FANSHAWE, 
Tottenham, “ Lmprovements in machines for grinding and sur- 
facing rings, pintes, discs, and other analogous articles made of 
iron or steel.” 

698. Hanky Warresipe Cook, Ovington-square,“ An improved 
mode or modes of and apparatas for regulating clocks,” 

699, JAMES PALMER Bupp, Yetabyfera, near Swansea, “ lmprove- 
ments in the nranufactuare of irom and steel.” 





eware-road, “lmprovements in the manufactare of 
ge,” 

701. Roserr Turnerit and Jonn Gronoe Pritox, Cowper’s-! 
court, Cornhill, * Improved means and apparatus for signalling 
from ene part of a railway train to another, the same being 
adaptable to warming purposes and to signalling in ships or 
vessels, buildings, and other places,” 

702. THOMAS Baker, 7, Buckiz 
provements in umbrellas, sunshades, and parasols.” 

703. Wittam Beaver THompesox, Dundee, “ Improvements in 
finishing textile fabries, and in the machinery or apparatus em 
ployed therefor.” 





am-vVillas, Stratford, “Im- 






improvements in cutting or 
dressing stone, and in the machinery or apparatus employed 
the tr f T » 

706. WiLiiamM Sauypenrs and ( 
‘An improved combined chess and cribbage board or table 


ueky Sarre, 12, Newgate-street, 


proved apparatus for converting « reciprocating mwiion into @ 
rotary motion.” 

ViLLeriace, 16, Northumberland- 
street, “ Improvements in the construction of velocipedes.” 


provements in mechanism for operating tilt hammers, and fn 
the mode of applying power te the same,” 


regulating the internal temperature of rooms in buildings or in 


” 855. 


: 


fn ¢x- 
motive power 


ALK&R, Newton Hesth, © 
i, valve gear for steam and 


730. Wrettaw Rosukr Lane, & Southampton-baiidings, Chan- 
-lane, Lmprovements in devices for rendering gas burners 

731, Basu.ey Red “ Improvements in the 
- ae Hil, con- 

732%. Wattén Weiwox, Park Villa, West Will, Highgate, “tm- 
pr in obtaining certain ds of manganese from 
chiorine Be pe and a eblortue Tacand 

therevf, apparatus nts for these purposen. ’ 

734. Wittaam Kyow.es; Round Hill Mill, Bolten, “ Lmprove- 
mente in mules for epi and doubling.” 

735. Roneart Rvs, G 
mental fabrics.” 

736, OnanLes Deake, Wiiitau Daaxe, aod Jown DaaKkg, 202, 
New Keut-road, “ Impro it in hinery suitable for 
breaking stone to prepare it for the manufacture of concrete 
and for other pu , also in machinery for mixing concrete." 

737. Frenenick Ocravits PALMER, Webbs, near Hurstpierpoint, 
“ Improvements in apparatus for conveying goods or passengers 
from one place to another.” 

738. Gkoree Spencer, 77, Cannon-street, “Improvements in 
preserving corn and « grain, beams, and seeds, malt, biscuit, 
flour, and other substances made from the same, and agimal 
eon pesmi ong = : 

740, Davi» Jonsson, Wrexhem, “Improvements in machinery 
for decorticating and cleaning - 

742. Tuomas Hagwert Hanessson, Liverpool, “A self-acting 
back-wash chamber for waterclonets.” 

744. Gwonee GLOVER, Raneleagh-road, “ Imparting colours to 
hydro-carbonaceous flaids,” 

746, Jawes WapprneTos, jun, ANDREW WaAnprNeToN, and 
Feancis Bei, Barrow-in-Purness, * A new or 
of and apparatus or machinery fur and utilixing 
steam or other vapours arising from the of liquids, 
wort, and other ingredients in breweries, distilleries, and other 
places. 

745. CHARLES Henry Cooper, Birmingham, “Certain improve- 
ments in whip se 

750. WItitAM Epwanp Newrow, 66, Chancerydane, “Improve- 
mente in eases for holding cigars and other articles.” 

752. THOMAS GueeNnwoon, Leeds, * An improved method of and 
a tus fur preparing and slivering the short drafts of dressed 
silk waste or other fibrous materials,” 

734, Hunky Ornmsonx, Chelsea, “ Improvements in boilers for 
hot-water apparatus and steam generating purposed,” 

74. Geonex Surrn, Headingley, “ luprovements in Suiehing 

woollen cloths and mixed fabrica.” 

758, Tuomas Bexenny, Hyde Junetion Lronworks, and Davin 
Hanson, Dukinfield, “ yo se in apparatus for welding 

and flanging plates and tubes used in the manufacture of boliers 

and other constructions.” 


Invention protected for Six Months on the 
Deposit of Complete Specification. 


759. Wiu.u4am Ropext Laks, 8, Southampton -bulidings, “Im 
. 








ow, “ Lmprovements in weaving orna- 








provements in hinery for aml twisting fibrous 
materials,” 
Patents on which the Stomp Duty of £50 has 
been Paid. 


779. THomA® GovLaton Guts, Hatton-garden, “Improve- 
ments in the preparation of peat for the purpose of rendering it 
applicable to the manufacture of articles which are capable of 
being produced by stamping, moulding, embossing, or rolling,” 
— Dated 15th March, 1866, 

7%. Wrasam Houtcurnson, Salford, and Prepra Jo..y, Hor 
wich, * improvements in machinery for beetling woven fabrics.” 
—Dated Lith March, 1866. 

785. Wititam Bares and Farpennck Bares, Sowerby Bridge, 
+ Lmprovements in fulling machines,” — Dated 16th March, 1466 
830. Faepenic Pe.nam Waants, East-court, Cosham, “Im- 
rovements in frying-pans or utensils for cooking by frying.” — 
Jated 20th March, 1566, 

837. OWARLeS Rozrenk, 51, Rue de Malte, Paris, “Certain im 

proved agents suitable fur cleaning and such like purposes.”— 
Dated 21st March, 1566, 

461, Wrotasm Loum Wrsars, Clarges-street, and Tnomas 
Wirwans, Baltimore, US., “ Leoprovements in steam engines and 
boilers.” —Dated 23rd March, 1866, 

935. Joseru JuLes Denney, 271, Ancien Chemin de Ronde Ménil- 
montant, Paris, ~ Improvements in machinery for the manafac- 
ture of lozenges, wafers, or pastils of pasty materials.”—Deted 
2nd April, 1566, 

1167. ALraen Bonenet, Swansea, “ Improvements in furnaces, 
retorts, and apparatus for smelting or treating zinc and other 
ores. Dated 25th April, 1866 

WiitsAm OLagk, 53, Chancerylane, “Improvements in 
steam pumps.” —Dated 22nd March. 1506. 








815, Hesny Beanovutsd Baniow, Manchester, * Improvements 


in machinery for spinning and doubling.” Dated 20th March, 


1866, 


459. CLIvTow Epecumer Brooman, 166, Fleet-street, “ A new or 


improved process of transforming scraps or cuttings of Bewse- 
mer steel and other xeraps or cutting» of iron, puddiled steel, and 
cast steel. into ingots of cast steel.”—Dated Zird March, 1866. 


907, Thomas Sroaey, Lancaster, and Wiitiam Vinao WiLaon, 


East London Chemical Works, Mile End, Improvements in the 
manufacture of leather cloth.”—Dated 29th March, 1866, 


other structures which may be warmed or heated by means of 868, JAMES ERSKINE, Newton Stewart, “ Inprovements in « 


steam, hot water, or hot air.’ 


provements in wet gas meters.” 
2 


provements in dry gas meters. 


street, Lister-hills, Horton, and Jouw Hivos, 1%, Ouey-rosd, 
Bradford, * improvements in loom» for weaving.” 


acting * tilts’ for casks, barrels, or other receptacles.” 





for uniting the parts of grates, ranges, stoves, and other cast- 
iron articles or structures.’ 


provements in turbise wheels, and in apparatus connected with 


ratus for filling cartridges for breecb-oading gums.”—Dated 
24rd March, 1866, 


Patents on which the Stomp Duty of £100 has 
been Paid. 


72%. Gronee Hamitton, 6, Willow-terrace, Islington, “ Improve- 


ments in tumbler locks.”— Dated 15th Marchi, 1562. 


744. Tuomas Mrens, Brighton, “Improvements in meters for 


measuring water, gas, or other fuids,”— Dated 17th March, 1862, 


752. Wrasam Toneve, Bradford, “ Improvements in machinery 


and in processes for preparing. heckling, dre and combing 
flax, hemp, silk, and other fibrous materials.”—Dated 18th 
March, 1462, 


146, Bosert Bosy, Bury St. Edmund's, “ Improvements in hay- 


making machines.”— Dated 26th March, 1862 


She anaes. 841. WiitAm Loum Whine, Brighton, “A new or improved 


proved fabries or materials applicable as umbrelia and parasol 
coverings and for other purposes af 

, rates for the manufacture of soap. 
machinery oF apre < 50. 
in cooling and sifting ground anima! charcosl! after it has been 
sabanhel, and in apparatus employed for this eed and for 
raising grvand animal charcoal to any desired height 


mode of mounting aod apparatus for orduapes in 


ortifications.”-- Dated 27th March, 1462. 


land fc 
765, Rowsxt Wi1s08, Patricroft, “Improvements in hydraulic 


seen, anil in moses or apparates for raising or forcing 
mids.” —Dated 19th 19862 


785. James NEWALA, Bary, “ Improvements in supplying gas t> 


and other veasels, omni- 
eneure, and in 
bh, 1962. 


railway carriages, stations, steamboats, 
buses, or other carriages, at any req 





wired 
apperatus comnected therewith,”—Dated Zist 
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ON A NEW LIFE BUOY.* 
By Staff-Commander Bovacurter, BRN. 
Presercation of Life at Sea by Life Buoys and Rafts. 
Tus improved life bucy consists of an air-tight, oval, thin 


metal casing about 18 in. deep and Gin. across, forming a 
double cylinder, and having a central space of 15 in. by 16 in 


open from top to bottom for the reception of the person or | 


valuables to be saved 
into two parts by a partition of metal, which is about 14 in. 
frown the top (giving a contents of about 34 cubic ft.) and leaves 
a space of 4in., which is to be used as a reservoir of fresh 


The interior of this casing is divided | 


water by the ce yey saved from drowning in the event of his 
ane 


being compelled to remain adrift from his ship by reason of 
bad weather, fog, &c. This water space has two tubes leading 
to the top of the buoy, which are fitted with india-rubber 
nozzles or mouth- pieces 


a boat, ora boat-hook used in pick- 
ing up the buoy; also to prevent the 
metal being bulged if it strikes the 
side of the ship in hoisting. This 


suitable metal, is enclosed in an open 





platform at the bottom, on which the 
man stands. This grating is about 
8 ft. from the top of the buoy, there- 
by leaving a man’s vital organs out 
of the water 

This apparatus is further provided 
with two stationary hollow tubes or 
sockets about Ijin. in diameter, 
passing from top to bottom, each 
containing a signal staff for the 
purpose of indicating the position of 
the apparatus or buoy to the man in 
the water, and to facilitate its re- 
covery by the ship to which it be- 
longs, also for attracting the notice 
of a passing vessel should it be lost 
Each signal staff is teleseopic, being 
formed in two or more parts or 
sections, fitting the one in the other 
the whole being contained in the 
stationary socket before mentioned 
The signal staff is automatically 
raised out of ite socket on the buey 





ary socket To these tele aCOpIC masts 





being ignited by the action of 
letting go,” while the other is at the service of the man 
in the buoy to show ite position in a dark night. 

The first, or portfire section of the signal staff, is raised out 
of the socket by means of a chain, or a copper wire rope, one 
end of which is secured to the lower part of the weighted or 
ballast rod, and passing over a sheave fitted to upper part 


| 


being let go” by means of a| 
| ose . . 
weighted rod sliding in the station-| We give above the various diagrams referred to in Mr 


or staffs are also attached portfires or | 
o fusees to serve as signal lights, one | 


The air-tight casing or floating | 
i= power is sheathed or covered with | 
* wood battens tongued together to | 


“™ afford protection against the stem of | 


| 


easing, which may be made in onej 
or more compartments and of any | 


framework of iron or steel, connected | 
by rivets, having a grating or small 





TESTING 


Fic.7 


Saxby 8 paper “on the Qualities of Boiler Plates” read before 
the Institution of Naval Architects last week. Figs. 1 to 6 
show sections of an Enfield gun-barre!] taken at the correspond- 


ingly numbered points in Fig. 7. In section Fig 1 shows a 


|erack filled with cinder alng section Fig. 2 shows cinder 
ig 


of stationary tube is attached to lower part of portfire seetion, 


wotking in a slot or groove cut in stationary tube 

The upper or flag section of the signal staff is raised in a 
similar manner, one end of the cord being secured to the upper 
end of stationary tube, and passing over a sheave fitted in 
upper part of (first or) portfire section is attached to lower 
end of flag section. 

The flag attached to this section or tube is nearly 7 ft 
from the water. The upper part of the buoy floats 6 in., and 
when a man is in it about 2) in. out of the water. The out- 
side size of the buoy, made of an oval shape, is about 32 in 
by 30 in. deep, tapering from 15 in. from the top, so that the 
platform or grating is about 16 in. by 15 in 

The arrangements for suspending and letting go this ap- 
paratus (which may be hoisted by any suitable tackle) are 
extremely simple. They consist of two hollow tubes, as 
davits projecting horizontally from the ship's stern, quarter, 
or under the bridge ends, a sliding bolt in each davit taking 
inte an eye or loop on the sides of the buoy next the telescopic 
masts (received in a slot on the under and outer end of each 


| 


it) which is thus securely attached. A cap is fitted to| 


wtween the davite above each signal staff to prevent | ~ 
I | taking up more room on the deck of a ship than ordinary 


stter rising into position when the buoy is suspended at 
lavite 

The bu is detached by withdrawing the bolts before 

mentioned, which are connected inboard by a bar having a 

hook in the centre, over which the trigger line for firing the 

fusee ws looped; thus the action of firing and “ letting go” is 


simultaneous 

if the portfire is not to be ignited the trigger line is de- 
tached from the hook previous to “ letting go” the buoy, the 
line remaining pendant from the portfire pan, so that the 
means of igniting the same always remains at the command 
of the person in the buoy ; 

Corks or other floats are attached to the upper rim of the 
iron framework of the buoy by cords of sufficient length to 
go round a man’s body, so as to afford a means of support in 
the water for several persons at a time 


and spongy iron ; section, 3 shows a “ grey” in two 
places and also a flaw and unsoundness; section Fig. 4 also 
shows a “ grey” and cinder ; section Fig. 5 shows cinder, &c. ; 
and section Fig 6 shows grains of sand and unsoundness. Fig.7 


before mentioned, and by a simple arrangement of chains and 
spring hooks to connect them together, and thus form one 
efiormous and safe raft. Each compartment of this raft may 
have a quantity of fresh water always available, and if fitted 
with the telescopic masts will have signal fires to use at 
night (these signal fires being always kept in readiness may 
be used as a blue light when in their places on board in the 
event of danger by collision), and two signal flags, which, 
when the raft is afloat, will rise to a considerable height 


| above the level of the sea. 


It will be observed that no preparation is required to con- 


| vert these seats and skylights into rafts. 


The masts and water tanks are similar to those used in the 
life buoy; further description of them is therefore un- 
necessary. 

The skylight seats may be constructed with pointed ends, 
so as to enable them to be propelled through the water by 
means of oars, or temporary sails attached to the telescopic 
masts 

To show how much raft space may be realised, without 


| seats and skylights, we will suppose a ship's upper deck to 
| be fitted with one skylight and four deck seats, on this plan 


The skylight is, say, 12 ft. long and 6 ft. wide, having an 
aperture 9 ft. long and 3ft. wide, thus leaving the seats of 
skylight 18im. high and 18 in. broad. Then the four deck 


| seats being each 12 ft. long, 18 in. wide, and 18 in. high, will 

give altogether 175 cubic feet of enclosed air space, and 144 
| square feet of standing or sitting room, which would be more 
| than sufficient for 5 persons. The lower part of aperture of 


skylights should be fitted with two broad flaps of large 
meshed wire netting, so as not to exclude light or air when 
used as a skylight, and which serves asa floor for standing 
on when floating in the water. They should also be fitted 
with outside movable flaps to turn up and secure when 


required as rafts. 


I now pass on to the life raft, which, as a novelty in naval 
science, and, as affording the means of saving life when boats | 


are steve, or cannot live in a heavy sea. is of great iumport- 
ance in case of shipwreck by collison, &c 
I propose to fit the skylights deck seats, bridges, or roofs 


ments somewhat sumilar to the life preserving apparatus 


Rattway “ Revrstons” or Farges.—The South-Eastern 
Railway fares have been “revised” on the line between 
Charing-cross and Cannon-street, the “ revision” resulting 


| in an addition to the former fares of about 5 per cent., the 
of deck houses of passenger ships with air-tight compart- | addition to the third-class fare making it half as much again 


as it was before revision, and the other additions are as near 
as possible in the same ratio. It is understood that though 


* Abstract of paper read before the Institution of Naval | the revised fares have been carried on over some of the 


Architects. 


busiest City days, the traffic receipts have fallen off already. 


IRON BY 


MAGNETISM. 


is, as we have said, an elevation of the smooth gun-barrel 
from which the sections were taken ; a being the part cut off 
as explained in the paper; 6, the part blown off by gun- 
powder ; and ¢the’portion from which the cylinders, 4 in. long, 
were cut off. Fig 8 represents a strip sheared off a plate 
which had passed the usual tests satisfactorily, but which 
was condemned by the magnetic test. Fig. 9 shows the 
faulty magnetic diagram of the plate, while Fig. 10 is a 
diagram of a good and sound plate given for comparison. 
We give Mr. Saxby’s paper on the next page. 


THE ITALIAN NAVY. 

Tne following Table gives the present strength of the 
Italian navy, including those vessels which are now being 
built in the Government Dockyards at Venice, Castellamare, 
Leghorn, and Spezzia. The list includes fine first-class 
armour-plated frigates, carrying from 20 to 12 guns each ; 
seven second class frigates, with armaments varying from 
10 to7 guns, and carrying each 484 men, one ram, the 
Affondatore, of 700 nominal horse power with 2 guns, 200 
men, and a displacement of 4070 tons. There are two 
first-class corvettes, and seven gunboats and floating 
batteries 


Gos. Crew. Tonnage 
Ships of War 
Armour-clad ) «. . ees ge ee ® 
‘ 7 4 D584 975.650 
ships ae 
Screw ships .. 7,2 B96 «7876 17.933 39,982,000 
Paddle ships .. 5.360 1038 2944 19.810 19.269.630 
Sailing ships ... 6 .., #4 1.389 6.196 3.262.400 
Transports. 
Serew ships .../2 2,686 ... 1,1 R¢ 18,164) 8,368,053 
Paddle ships ... 9 1,430 ... aye 4,424 2,883,920 
Sailing ships soot B eve pas 156 1400 800.000 


General total .... 94 28,146 784 21.979 173.311 152.489.653 


Tue Provossp Internationat Bripor.—The re port of 
the committee of the Buffalo ¢ ity Council, detailing nego- 
tiations with the manager of the Grand Trunk Railway. re- 
lative to the proposed international bridge connecting Buffalo 
and Fort Erie, states that the city of Buffalo is to guarantee 
6 per cent. interest on $1,350,000 of capital for fifteen years ; 
and, in return, the citizens of Buffalo are to be allowed to 
take an amount of stock sufficient to give them the control 
of the company. There is promise, too, that when the bridge 
is completed the Grand Trunk Company will pay $54,000 
for the use of it. That promise, we suppose, has yet to be 
ratified in England. If the other railway companies that 
are expected to use the bridge do as well as Mr. Brydges 
promises that the Grand Trunk shall do, the people of 
Buffalo will not be likely to lose very much by the guarantee. 
The bargain has yet to be ratified by the City Council and 
people of Buffalo. : ; 
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ON THE QUALITIES OF BOILER PLATES* 
By 8S. M. Saxpr, Esq., BN., i 

Art the meeting of this Institution in 1868, I opened the 
question of testing iron a Results of a great 
number of experiments on and forged iron were then re- 
ferred to, and a general (perhaps vague) belief was esta- 
blished that something might be done by means of magnetism, 
much to the advantage of both manufacturer and consumer, 
to assist in the better examination into the quality of iron. 

I would recal to your remembrance that I briefly de- 
scribed an early, but successful, attempt to test small arms 
and heavy guns at Sheerness, and now proceed to follow up 
what was then said, with a few remarks upon further and 
decisive experiments therein. 

The Secretary of State for War kindly permitted me to 
nake some experiments at the Enfield Small Arms Factory, 
it being beforehand understood that reimbursement of per- 
sonal expenses was to be contingent on success alone. fis 
some proof of progress to be able to say that my expenses 
were allowed and paid. 

Of course no difficulty occurred at Enfield in the testing 
of such articles as swords, bayonets, foils, gun springs, ram- 
rods, and so on, for all these I found magnetism to be an 
unquestionable and all powerful test. That it was equally 
so with gun barrels the following will show—I need only 
give one example: 

It was thought by Colonel Dixon, the superintendent, de- 
sirable to carefully test one selected barrel in each state of 
its manufacture, and accordingly, 

1. We first tried it with the magnetic test in the state in 
which it came from the fire. 

2. We next tried it after it had been turned up in the 

3. And then again after it had been ground and carefully 
bored. (I have reason for saying here that at my request a 
temporary wooden frame was made in which the barrel could 
be easily revolved, and it greatly facilitated testing.) 

The result was that throughout each of these stages I de- 
tected an imperfection not far from the muzzle, and extend- 
ing for some inches down the barrel, but I declared the fault 
to be not of sufficient importance to condemn the barrel ; but 
Colonel Dixon was (I think very consistently) resolved to as- 
once for all, the value to be attached to magnetic in- 
dications, even were it necessary in so doing to cut up the 
barrel. This became necessary, and a piece about 24 in. long 
was first cut off the muzzle end. 

The section itself exhibited no fault to the eye, but the new 
muzzie end retained its power of disturbing the needles ; and 
I still declared that for several inches downwards unsound- 
ness existed, but that beyond this the barrel was of iron of 
very great purity and in perfect e mdition. 

Colonel Dixon next heavily tested the barrel with gun- 
powder ; it bore the explosion without exhibiting any frac- 
ture, but my magnets (under his immediate observation) still 
gave signs of the declared unsoundness. 
The barrel was again heavily charged with gunpowder, 
lugged at the muzzle with loam for about 2 in., in 
+ to blow off the muzzle end. In the piece thus blown 
off, nothing faulty presented itself; and yet, on re-applying 
test to the second new muzzle end, we found the same 
of defective condition the metal for some 


certain, 








indication ot 
inches. 

As a last resource, this muzzle end was cut upinto six } in. 
cylinders; when the result proved the perfect accuracy 
and infallibility of my system of magnetic testing, even in 
its then partially developed state. 

I made accurate drawingst of the 
with me; they are copies of those whi 
Department, through Colonel Dixon. 

It is only necessary to mention that in one is seen a 
e tion of iron, to which various names are given by 
smiths, such “fired,” “spongy,” &ec.; but it very 
remarkable that this seems to be a condition to which even 
the | is liable; and manufacturers on secing the 
sample, will, at once, understand what I mean. 

I shall, presently, have occasion to illustrate this, when 


sections and have them 
ch I sent to the War 


as is 





est iron 


speaking of boiler plate; and from what I have to show 
you, it will appear to be a fault of manufacture. Whether 
this be unavoidable, I cannot say; it is enough for me to 
declare that it is detectable by magnetism. 


Now, on a cursory examination of the defects in the other 
eviinders of the barrel, it was at first supposed that 
the heavy explosive strains, to which the barrels had been 


sma 


subjected, had produced them ; but on a careful examination 
under a microscope, I plainly detected in the crevices of 
these flaws, not only cinder or slag, but distinct intermix- 


tures of sand with the metal; these constitute what at the 


factory are called “greys”; if these are visible to the eye 
at either the outer or inner surface of the barrel, the article 
once condemned; but in the cylinders were 
cealed within the substance of the metal, but magnetism 
showed their presence. 

Of course this extreme delicacy of testing is not called 
for in general commerce, and the use of what I propore to 
parastatic” arrangement alone have been so 
successful; but it was Colonel Dixon’s object to ascertain, 
as a scientific question, the full extent of the reliability to 
be placed on the accuracy of magnetism, as applied in this 
Girection, and he suc i mention this because the 
thorough examination of its use in one direction will assist 
in clearing the way for a more satisfactory examination 
when we apply it to rolled plate. 

I now turn tothe more immediate subject of my paper, 
and beg your attention to a few remarks on rolled plate iron. 
At our last Annual Meeting, I had not accomplished the 
testing of plate iron. That my first attempt had been a 
failure, was, perhaps, rather zealously impressed upon you; 
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Abstract of Paper read before the Institution of Naval 
Architects. 
. t We give the various diagrams, referred to by Mr. Saxby 
in the course of his paper, on the opposite page. 


what I then conceived to 
by terrestrial magnetism 
different qualities and 

an analogous property possessed by light. 

I have now the pleasure of announcin 
my then crude suspicions, I have satisfied 
the close of this paper I hope to satisfy all w 
that not only such a property in magnetism does 
exist ; but that by means of it we have a singularly elegani 
and simple, accurate and infallible, means of testing rolled 
plate iron, for quality and soundness. 

_I do not assert that all has been accomplished that is 
sible to be done by this agency; nor that all has been done 
which, perhaps, manufacturers and purchasers may desire ; 
for the scale on which I have wuted has of necessity been 
limited. But I remember having recently, at a lecture, illus- 
trated galvanic action in a boiler, by means of a common iron 
sewing thimble and a small brad—the one representing the 
boiler, and the other one of its stays—and no one who witnessed 
it considered the smallness of the scale as insufficient for the 
illustration of those principles, which alarger scale of aperation 
eould only have rv more plainly visible. Now, my 
discovery may be considered to have reached this “thimble” 
stage—only requiring more metal, more space, and larger 
appliances to finally adapt it to practical purposes. 

Already, I am safe in saying that something can be done 
with my magnetic testing, which no man living ean do 
without it; and this is now about to be proved to you. 

Dozens of small plates of different thicknesses have recently 
been tested with unvaried success, and under the observation 
of men, to whose judgment no one present would for a 
moment object. Some of these successes may possibly be 
perplexing to certain manufacturing firms; but if I mistake 
not, every manufacturer of rolled plate will prefer having a 
command over the quality of his material, to the present un- 
mistakable uncertainty. Improvement in the quality of 
plate iron will assuredly increase side by side with the in- 
creased adoption of a better means of testing. 

The following will show what I mean by the need of a 
“more definite searching, more complete” means of testing : 
A few months since I wanted a piece of the best and soundest 
plate iron, for use as a standard of comparison, because it is 
very essential to know precisely what value to assign to the 
action of needles of different sizes, as applied at different 
distances, &c., and whether used parastatically or simply. 

Under permission of the Captain-Superintendent, I went 
to the fountain head in applying to the master boiler maker. 
He carefully selected a small portion of a partly used plate 
which had undergone and passed all the Admiralty testa. 
The piece was sent to my lecture room as a sample of the 
very best roiled plate which could possibly be procured ; and 
as fit for the most important work. Before cutting off the 
sample (12 in.x10in. x $in.), he had used the precaution of 
punching three or four burrs from various parts of the ad- 
_ portions for my approval; these certainly appeared to 

ye of the finest quality. Now, if all these precautions were 
insufficient to procure me a sound piece of —say a square foot 
of—standard plate, there must be something wanted, even 
by so able a plate inspector as the well-known Mr. Boffey. 

Now, I have three distinct methods of ascertaining by 
magnetism the quality and condition of iron; and each of 
these admits of results being projected on paper as a diagram. 
What was my astonishment when on applying my three 
tests to this (supposed) superlatively good plate, they severally 
produced a diagram which utterly condemned the sample as 
totally unfit for boiler use! I naturally feared a pitfall—or 
suspected a trick; but returned the plate to the master 
boiler maker as certainly unsound. I had marked the faulty 
spot. 

He and his foreman then carefully examined it, as perhaps 
he only in the service can do; and his faith in the plate was 
evidently shaken. He at once cut the plate into strips, and 
found in them a perfect corroboration in favour of magnetic 
testing. (1 have the strips in this room, and will presently 
show them.) I should and that the plate is from a house of 
highest repute, and it matters not to me whether the faults 
be of quality or condition ; consequences will in either case 
be the same. 

A plate said to be from another eminent firm (but I hope 
this is a mistake), was placed before me for examination. 
It had passed the usual rigid test—perhaps I should say that 
one corner and the middie of one end had, and it was thought 
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to be the very best in quality and condition. I condemned 
this also. (1 will show it to you map ey ) The magnetic 
test is unfailing ; and this infallibility is just what all parties | 
want. | 
I refer to this sample, the rather to illustrate a fact which | 
I am unwilling to produce, and yet respectable firms in the | 
iron trade will, I am sure, Jom in any attempt to remove | 
what is one great burden on trade in plate iron. I had 
noticed that burrs taken from this plate suggested, even 
when no flaw was visible, a peculiarity in the middle of the 
three sheets, which, in manufacture, had been rolled into one 
plate. I placed a section under @ microscope. It gave me 
the impression that the middle plate was of inferior quality. 
I must mention this because it cleared up a great perplexity 
which had previously attended some examinations of plate 
by megnetism. re-examined several other samples for 
traces of the same condition, which, while quite free from 
absolute flaws, I could not consider sound; and, with an un- 
pleasant conviction on my mind, I found them. : 
There needs no detail ; it is enough to declare to a meeting 
of naval architects that if the interposition of inferior plates 
be by some men merely considered a trick of trade, it cannot 
escape detection by the magnetic test. But I submit to the 





Institution that the onus of detection need not rest with pur- 


chasers, when once respectable firms have the means + 





thoroughly testing their goods before issue. 
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iron shipbuilders ; in 
sinee, I ae a ee 
rard at Skcernes, on the corrosion of marine I proved 
it. The conditions of several boilers on the spot were very 
instructive, and I have since had the os 
the breaking up of some of these boilers ; have 
the harder to perfect a remedy for the enormous waste I saw. 
Why should some boilers be corroded and worn out in a 
commission, whilst others last fifteen or sixteen years, and 
are still fit to be re-issued in excellent condition for 
meee ews bade nines somniphonn boiler plate, of 
whi will presen’ uce samples, answer the i ° 
Fo cbtsies prod nck ee head better tar heokin to teeaes 
prices (I speak advisedly), for chips tnd bellows would last 
two or three times as long. 
Do we not then, I say, need further aids in testing iron ? 


Now, if I offer improvements herein, it will be useful to eon- 
sider what are the impediments which now prevent their im- 
mediate adoption ? 

1. The subject of magnetic testing isa novelty in which 
one has no experiences of other persons to consult for as- 
sistance. 

2. Those who are unacquainted with its 
rate its difficulties, and a to forget 
discoveries progress is gradual. 

It is the combination of facts which constitutes this pro- 
gress or condemns 4 theory; but the combining of facts in- 
volves study, calm and deliberate. I have had the misfortune 
to be expected, by some, to advance without this ; and be- 
cause I could not, in the first instance, offer to those con- 
cerned a system of testing in all its parts, it has been viewed 
by some suspiciously (I had almost read the word “ super- 
ciliously "’); but, Sir, if ever it meets public adoption, it will 
have been (under the permission of Captain W. K. Hall, the 
Captain-Superintendent at Sheerness) through the valuable 
assistance it first received from Mr. G. Morgan, the master 
smith, who has witnessed the whole of my successes (without 
one failure); and next, joe the encouragement it met 
with at the Royal School of Naval Architecture, at South 
Kensington, whose distinguished Principal caused it to be 
brought before this noble Lnstitution. 

3. And again; the scale on which I have condueted my 
enquiries (as already noticed) has been limited. 

As at Woolwich, I only need a few facilities (for which I 
really cannot afford to pay) in order to reduce my appliances 
to practice, in the best and most complete manner, by having 
time and opportunity, which, indeed, Sheerness-yard might 
afford me, of quietly considering the merely mechanical 
question of applying the magnetic test. 

In giving me permission to work on @ larger scale, either 
in a public or private factory (and not much is ne pr 
it would be a great mistake to expect mé to work under 
the supervision of other persons—indeed, I should refuse to 
do 80. 

When all is once arranged, then let notes be taken of my 
work, orany observed particulars for or against the process; 
not while I am puzzling out a new and unexpected feature 
which might only require precisely this free and unfettered 
deliberation, in order to convert a new fact into another step 
of progress. It must be remembered that while working 
aie “supervision,” every novelty—even every step—in 
sudden discovery is ex od to be explained at once, or it 
becomes registered against one’s skill and intelligence, 

A system of magnetic testing never can be satisfactorily 
completed without these facilities; the peculiar properties of 
magnetism render this requirement imperative; and I hope 
this is the consistent time and place for naming it. 

Let a fair and reasonable assistance be rendered from any 
source, and I am much mistaken if the principal manu- 
facturers of Europe (I can answer for those of France), will 
not gladly acknowledge the value of a discovery destined in 
perhaps abler hands than mine to confer a lasting benefit on 
not only naval architects, but on engineers, iron manu- 
facturers, the sailor, the voyager, and, indeed, considering 
the extensive uses in which iron has become an essential to 
the social and domestic, as weil as commercial conveniences 
of mankind, I may truly say, to all posterity / 


inciples over- 
t in most real 


DISCUSSION, 

Mr. Rochussen said that the manufacturer of iron and the 
user of iron were both impressed with the notion that it was 
next to a commercial impossibility to produce a chemically 
pure plate. In all iron there was an admixture of more or 
jess sulphur and more or less carbon. If they had an in- 
strument which indicated that there was a flaw, but did not 
indicate the extent of that flaw, or what the chemical im- 
purity was, they would be rather in the position that “ Where 
ignorance is bliss, ’tis folly to be wise.” A large plate might 
contain imperfections which the magnet was sufficiently 
susceptible to point out, and yet the plate might not in 
practical use be a bit the worse for it. It was @ question of 
expense. Fine Yorkshire iron that would melt like tin or 
lead, in faet the aristocracy of iron, could be obtained, but 
the expense would be so great that you might as cheaply 
build a ship of copper. 

Mr. Cowper did not think that manufacturers would trust 
to an instrument of which they knew nothing. As practical 
mep, they should know what they were trusting to. 

Mr. Olrick could not agree that the maxim that “ Where 
ignorance is bliss ‘tis folly to be wise” was applicable to such 
a subject. If an explosion of a boiler took place in conse- 
quence of a defective plate, the manufacturer would be im- 
mediately called upon by the coroner. He agreed that it was a 
question of expense. If persons would have cheap girders 
and cheap boilers, they could not expect to have first-class 
material. He had tested plates by dividing them into small 
squares, and tapping each square of suriace with a lighs 
hammer, and found it suecessful. He would ask whet 
Mr. Saxby’s test applied equally to steel plates, and whether 
it could be applied by any person, and if not what the cost 
would be to have pilates a examined, 

Mr. Rochussen explained that what he had meant to say 
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was, that it would be folly to fish for flaws unless a had 





the means of ascertaming to what extent the flaws went 

The Chairman said the question was one of sence. In the 
vear 1s a Frenchman had erme to the British Government 
with the view of testing irom, and determining where any of 











the shuttings came on, and he had found that wherever the 
tron had been divided, or where it was not perceptible to the 
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| action of its own weight, » equivalent to the weight of a 
column of iron, whose height is a third proportional to the 
diameter, and the span between the bearmgs . , 
In symbols, let 1 be the span between the bearings (in | When, as is usually the case, the difference, q’ — 9", isemall 

tf British measures be weed); ¢. the diameter ; w, the 


produced by vertical oscillations 


bears the 


















). Bending Action.—The greatest stress produced on the {a difference, a sccond a vxamation, d”, to the required 
| particles of a horizontal cylindrical shaft, by the oof diameter is to be computed as follows :— 
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-. @® 





compared with q’, the following formula for the second ap. 


(—278 pounds per cubic inch, or 76% | proximation is sufficiently near the truth :- 
s per cubie metre) ; p, the greatest ben ling stress, | nd f c= q") is (18; 
r t 8g 5 
- . (2) A third approximation might be found by repeating the pro- 
| cess ; but the second approximation will m general be found 


: accurate enough for practical purposes. Should g” prove to 
? proportion to its | be greater than gq’, the correction in equation 10 becomes 


tions to be 
7 bears ' the | negative—that is, the second approximation to the diameter 
with hem “a ™ 
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, , ; | is less than the first. 
-_ Tess Is mereasee to =| 10. Example of the Rule-—i=300 in., as before. 
. « « @&) | Twisting moment M= 7,126,200 in. Ib., as before. 
d | Multiply by 6.1 
that follows the vertical heaving of the waves. | oneness 
sine of the wave slope; say eed Divide by q' 720) BF 340,000 product. 
cases | —_ en 
stress, due to the | First approximation, 2’ * 5.047 
‘ress, p combined, is . a d’- 17.15 m. 
has been demonstrated by writers | Divide by d 17.15) 90,000 =F, as before. 
einstic solids, that is ¢ say | : —_—— - 
“ | 5,248 third proportional. 
) ; eee es &, | Multiply by w- 278 
} a 
{ ther int stress | First approximation, 7 4 1,459 Ib. on the « j- in. 
yw hg aay the | Intended resultant stress, s &.000 
if agmicar cures } Multiply by s—z 6,541 


Second approximation, q” 2,328,000 





b. on the 5q in. 





First approximation 
| I 


| mq 

a _ |} Seeond appr Ximation to required diameter 
wonniie, 4 

a®=17155 1 ; ’ 

9 | i 3x7,200 § 


=17 12 in. 
sf }ON THE LAW OF RESISTANCE OF ARMOUR 
PLATES.* 
i By Wititam Fatrvares, LL.D., F.RS. 
j (Concluded from page 130.) 
a) i Pp s- Turrp Seures or Exreximents. 
. TABLE Ill —On Punching. 


lameter ; Uat-encde 























7. ; st L.4 ) 
B & 
7 ' D 8.4732 1.0684 
Mear 1732 12.3214 
i he 8q —_—_——_—— - -_—- - 
\ in 25.8751 ( 
B 25.4732 29 
— I 2? 498 oF 
i : Mear , 24.5948 23.9349 57.8700 
_— — —— 
, I : } BR04 16.3300 
i nt 1) 14).9% 48.9193 
safe tress f § Moar 1) 1805 $1.2¢412 BAP 
- . ¢ —_— ——__—-- - . _ 
. . ade Mean value on the w D <n ave 56.7200 
i ‘ ilatior < ’ = — 
~ Ln the above iabies we have reduced the mean ultimate 
x] the resultant res with .Svin. punch to lin. diameter, and 1 in. 
th itmost limite con 1b 6 Of plate, forthe purpose of cx mparison with the 
ve t ins piates experimented upon with the 41m. punch, which had 


sd fe wwbuilder to be reduced in size in order to pertorate the thicker plates 
of 1in., as shown in the results of Tabk 


*.—The con s which the | TABLE IV.—On Punching 























it ire expressed by the tol- | Punch, 0 60 in. Diameter ; | at-ended. 
ju 
> Pressure Mean Pressure, 
. N ba / uF , w " cl y I 6 ms Ty 
Mark Thickness Pressur: n Punch, P,, in Tons, pet 
j . " in Tons Unit of Dia- 
: ne on t n Punch 
late Plate “as per Unit meter and 
‘ Zz f Thickness of 
then } 
th Diameter Plate 
as t I a ee Se 
ae \ i ne} 
aon B 
that f « (say r O09 #). | D 
te alue of the meter | —— -- 
| Mean oe 14.6732 29. 5464 68.6900 
SIM , | —_ - . — —- = ——_$— 
6) | . 
( ) oe” -_ } ; = mech 2) O84 41.9608 
ae. 21.7804 43.5608 
kimate vaiue, 4 , from equa- a SS | a 
Mean ons 21.3804 42.7608 M100 
7 © © We) B 1 inch 27.7804 
; D = 28.1804 
vaiu [ p ecaicuiate a second | _ 
s ; — — — 
We :— | Mean 7 27.9804 55.9600 
_ ‘ ( a. eee = a 
- ) } Mean on the whole 57.2200 
ret appr ute value, 9’, the | - a es — oe armen 





answer ; and should there be! * Paper read before the Institution of Naval Architects. 
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These experiments fully establish the formula, 


Pa 2rt; 


that is, the resistance of armour plates to a force tending to 
‘orate them varies as the diameter of the multi- 
plied by the thickness of the plate, or ‘ae of penetra- 


gon. 
The values of P,, given in Tables LIT. and IV., are 56.72 


and 57.22 respectively, and the mean of these is 57, very 
nearly ; that is to say, the general mean value of P , the 
ultimate pressure per unit of diameter and thickness, is 
57 tons. Now P=C rt, where © is a constant, which for 
Sr-l, and t=1, becomes 4 C=P,=—57, and ,*, C=57xK2= 
114. Hence we get 
P=S4rt ... sab en 

where P is expressed in tone, and 

P'=114x 2280 rt=25530Ort 6.) 
where P' is expressed in pounds. 

Moreover, putting U 
forating a plate, ¢ inches thick, with a punch ¢ inches radius, 
we get 

sf ” t - 
C= iF. x =" 


(1), 


10640 r 2 


(3). 


Formula (1) enables us to calculate the ultimate pressure 
in tons requisite to perforate a plate, of a given thickness, 


$x 255360 rt x = 
12 


with a punch ofa given radius or diameter : thus, for example, | 
The mean | 


Cr r=+, t=—4, then P'=114x } x 4=—1425 tons 
value of P', in this case, by experiment is 14.67 tons. 
so on to other cases 

Formula (3) enables us to calculate the work, in foot- 


And 


pounds, expended in perforating a plate, of a given thickness, | 


with a punch of a given radius, or diameter; thus, for 
example, let r=4, t=), then U=10640x 4x (4)?=665. And 
so on to other cases. The constant 
also enables us to compare the work of punching with the 
effective work of a projectile unpinging upon the plate. 

The following summary of results 
the above formule represent 
especially those recorded in Table IV. 


the results of experiment 


Scmmaky or Resutts or Tasies IIL. anv IV. 





: 258 Value of U. By 
= ~ 3 formula (3). 
= So 
= 2 
= sia 
= a5 
h 14.67 25 665 
50 j 71.38 7 1246 
l 27 hel 54 2660 
a 10.47 12.11 282 
. | 24.59 24 22 1130 
; 40.18 62.33 3543 


Another series of experiments, with a round-ended punch 
was instituted by the Lron Plate Committee, for the purpose 
mparing the resistance of armour plates to flat-ended 


and round-ended projectiles. The experiments were con- 


ducted upon the same plates as those perforated by the flat- | 
ended punch, and the following summary gives the result of | 


those experiments. 
TABLE V.—On Punching. 
Round-ended. 


Punch, 0.85 in. Diameter ; 


Pressure on 








Mark on Thickness of Pressure on Punch in Tons 

l late Pilate in inches. Punch in Tons per unit of 
Diameter. 

A 4 inch. 28.1 804 3.1534 

B 21.7800 25.6235 

D 20.1804 23.7416 

B 4 inch. 42.1810 | 42.6247 

D =~ 44.6000 } 52.4706 


Comparing the above resistances with a punch | in. in 


diameter, as recorded in the last column, with those of an 
mdinary flat-ended punch of the same size, we have :— 





Resistance in Pounds. 





1 lunch, round- 
Punch, flat-ended . 





ended. 
s EER BER Sida Sk sien 
A Plates | 30.6926 33.1634 
Jin. tik |B Plates | 29.2574 25.6235 
D Plates | 27.4720 23.7416 





ast § B Plates 14.1454 42.6247 
im. thick } by Piates 15.8865 52.4706 
Mean 35.4908 35.5227 








is about the same, whether the punch be flat-ended or 
round -ended. 

From the foregoing experiments attempts were made 
to ascertain what analogy, if any, existed between the per- 
foration of plates by statical pressure and that produced 
by the impaet of shot, or what was the difference between 
& steel bolt being forced through a plate by dead pressure, 
and a similar bolt being driven through a similar thickness 
when shot from a gun. The work done in the perforation 
of the plate is inieuby the same in both eases. The 
depth of indentation could not be aceurately measured in 
the ent, but it was sufficiently correct, however, 
to establish the formula, which we have previously given. 
Before directing attention to the law of penetration, it 
will be necessary in the first instance to consult the following 
table in reference to the depths of indentation at the point 


for the work expended in per- | 


10640 of this formula | 


shows how close} v 


of ure, beth as obtained by the 
yt ihe by flat-ended punch and 





Indentation in Inches. 
Flat-ended | Ronnd-ended | 
Panch. | Punch. Ratio. 
__ A Plates ee il to 3.7 
fin. thick< B Plates 9 33 jl to 3.7, 
D Plates OK 30 il to 3.7 
. - 1 §B Plates 12 37 ik to 3.1 
tin. thick } D Plates 16 ‘41 iL to 27 
Mean aS: | i 383 to 


i ee 'L to 3.45 








| It will be observed that whilst the statical punching 
| pressure was nearly the same, the indentations were ver 


| sal eraagheg Go nalts ve ge ho eiocegeemmeee” 











plat: ) Musianuen Thickness of Pee- 
Armstrong 6 pounder... 1.986 
” 12 ” oo ; 1.808 
» 3 » ves 2.260 
nie » ©  » menial 2 
Substituting these values of ¢ in the equation (6), 
we get for the value of the constant C 74, 40. Henee: 
. we* 
t= «se ow» (10) 


Roecalculating from this equation the values of ¢, and 
placing them beside the results obtained at Shoeburyness, we 


| have the following Table : 





| different in the two cases. In fact, the indentation wi 

| the round-ended punch was nearly three and a half times 
greater than with the fiat-ended punch. It would appear 

| that with the round-ended puneh the ultimate indentation 

| was equal to the thickness of the plate, whilst with the flat- 

|; ended punch it was less than half that amount. 

And hence we derive the remarkable deduction, that 

whilst the ultimate resistance of plates to punching, under 
| the cireumstances in which they were hood in these experi- 
| ments, is nearly the same, whatever the form of the punch, 
yet the dynamic resistance or work expended in punching 
is twice as great with a round-ended punch as with a 
| flat-ended punch. Of course, this only approximately ex- 
presses the true law, but it offers a remarkable coincidence 
| with the results derived by trials with ordnance, and affords 
jan explanation of the difference which has in such trials 
been observed. 

Taking the above extracts from the experiments, we arrive 
|} at the general formula for the resistance of wrought-iron 
| plates to the impact of shot, as under. 
| The work accumulated in a moving shot is equivalent to 
|the weight of the shot multiplied by the height through 
| which it must have fallen in order to attain its velocity. 
| Putting U for the work accumulated in a shot at the in- 
| stant of striking «a wrought-iron plate, w for the weight of 
| the shot in pounds, and » for its velocity in feet per second, 
| then 


(4) 


If, in striking, this shot penetrate, and expend the whole 
if the work in effecting the rupture of the plate, U would be 
‘ qual to the work causing the rupture of the plate. 

The experiments on punching show that, with a round- 
| ended punch, the de pth of penetration at the point of rupture 
| may be assumed as approximately equal to the thickness of 
| the plate itself. It will vary from this with different materials, 
| being greater with the more ductile, and less with the more 

rigid, but in the present state of our knowledge this is the 
best hypothesis to make. 

If, then, P be the statical punching pressure in pounds, 

U, the work done in punching in foot pounds, and ¢ the 
thickness of the plate in inches, 
j ; 
U,=P (5.) 
12 
| But the experiments show that P varies approximately as the 
sheared ; that is, a8 the cir- 





area of the metal in the section 
| cumference of the shot multiplied by the thickness of the 
| plate; so that 
P=2arte .. ose (6), 
| where r—the semi-diameter of the shot, and s=the shearing 


resistance of the material in pounds, 
| Sillgfarmoneees chistes 
12 
And if U=U,, we have, substituting the value found in 
| equation (1): 
| 


(7.) 


we? 2rrte. 
> ; 


644 3° 
and, solving this equation for f, we have, 


|} we 
f- \ ~ si 
LO.73 ere 


This is the general formula for the penetration of wrought 
| iron by shot, from which, knowing the weight and diameter 
of the shot and the sbearing stress, the maximum thickness 
of penetration could be found for round-ended projectiles, of 
| such @ material that the whole of the work in the shot was 
| given up to the plate. ‘ 
Cast-iron service shot are far from fulfilling the conditions 
stated above. Taking this into consideration, and also that 
the velocities at impact have been, perhaps, exactly ascer- 
tained, it will be sufficient for present purposes to assume, 
|we* 


t=\Gr> o 


where C is a constant to be deduced from experiments with 
ordinance. We can analyse afterwards the value of C thus 


oO 


(8.) 


(9), 


Application of General Formula to the Experiments at 
Shocburyness. 


For this purpose it is necessary to know the maximum 
thickness perforation, or that thickness of ~aae iron 
spot 


which any given shot exactly penetrates, leaving the 

with no remaining velocity. The Shoeburyness experiments 
give the thickness of plates perforated by each size of shot 

up to the limit at which the plates resisted the impact. if 
the mean be taken of the greatest thickness perforated and 
the least thiekness which resisted the shot, in each case, this 
will give the nearest approximation to the maximum thick- 
ness of perforation which, under the circumstances, can be 
° 
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Looking to the fact that the formula is merely provisional, 
and in some respects derived from imperfect data, the corre- 
spondence between the experimental and calculated results is 
sufficiently striking. 

The formula applies only to cases in which the action of the 
shot is approximately similar to that of punching, and not to 
cases such asthe Bin. steel plate and the 6in. iron plate, 
which broke by transverse fracture. The increase of rigidity 
resulting from inerease of thickness, apart from any question of 
the ductility of the material, decreases the resistance of the 
thicker plates. : t . 

At present it does not nor possible to rationalise satis- 
factorily the constant (=-3374940. But it indicates that a 
large of the work accumulated in the shot is wasted 
through the breaking up of the shot itself. Another circum- 
stance affecting the ing stress is the size of the fracture, 
which was always considerably larger than the shot itself. 

Subsequently hard fat-onded steel bolts were employed, 
which acted more effectivelyin a armour pilates ; 
the following formula fairly expresses the relation between 
the work accumulated in these improved shot, and the work 
expendend in perforation : 








U=2M00rt” .. oe (i), 
and for the depth of penetration we get 
{ 
= : on soo 2), 
t ; . (12), 
where U = we" — the work accumulated in the shot at the 
2 


g 
instant of impact. 

If the formula (10) given for east iron and other inferior 
kinds of shot be reduced to the form of eq. (11) or (12), it 
will be found that ite constant is much greater, con- 
sequently, the effective work of the shot much less than that 
of the foregoing formule. . 

Now, by eq. (3) giving the work for punching, 

U'= 1060 r @, Rope 
and r and ¢ being the same in eq. (1), we find, by substituting 
amvmoce fon # €, 
1u,640 
v=" pe 980" (13), 
10,640 
that is, the work in the shot is more than double the work 


which would be expended in perforating the plate. Hence, 
that even with this improved shot at least one-half 


it appears th thi 
the work accumulated in it is lost | hagg oymn ne uselessly 
some 


This waste of work is probably due ome or all of the 
following causes: to the work expended in distorting the 
shot; to the shot breaking up a larger than the 


net diameter of the shot; to some other i 
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Another aenes of experunents, independent «of those made 


pat ituted 





at the requcs 
last year, 1664, for the ex 
taming | e mparative resistances to perforation between 
or more thicknesses in 


{ the special comrmaittee on iron, Wal 
uetve purp me of ascer- 





























“ plates and those made up of tw 
‘ nation. These experiments are still in progress und 
I hop re the next annua! meeting of the Soeety to tx 
ena ite prove the lifference between a solid plate and a 
n m é aminated plates of the sar weight a 
thickness in their respective ista ty « a] pressur 
I} present exper nis ar mapiete so far as reg sth 
resis g powers of the « 1 and laminate pilates to ft 
perforaty { a stecl punch lin. ix smeter. We ha 
* to ascertain the differet a sista tweet 
. stance plates to rupture when supported on a 
rfect nooth b zontal disc of ste ‘ when support 
» backing or shelf of teak or dry Engiih oak. (n t 
f these experiments we ent vin | sof being 
av re the 5S ‘ r sta ! 
r plates t + : tay 
s . at r ler ’ > r 4 
' ’ t at g ies 
re ty ' ‘ OF VESSI 5 
HE RESISTANCE O I 
By Jous 1. Taouxy r, Ct 
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j f Various I im Way in which this 
} th the Jt . 
Int aper the results s fthe most extrem forms 
t rin pract “r mpa with those es ated by 
tula ‘ ‘ gtoy 1a arnt 
wit sch error, be apt it anothe ry di 
reserving the juality of « ntinuity 
The resalt of this comparison is most eamly seen im the 
* x iagram, in which the indicated horse power at 
¥ ty in knots per hour are assigned toany p int by suit 
‘ scales, so that the performance f a vessel! may be re- 
by @ single curve line In this diagram the results 
rials are represented by the centres of sma : 
: stimated performance by red es: points in thes 
ave been calculated by the formula 
. 2 
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Zav+l mt 
Where > the wetted surface V t} ’ ty in knots, 4, f, a 
( stants ngth and 2 S=/fsin? is where 4 na 
part of the surface 8S and @ the angle ' y this part 
the surface to the line of suction of ves® 
lhe entire resiwtance is thus neidered in two parts 
separately The way in which these vary with change 
b al : 
’ ty has been determined partly from t! low water 
in t pipes (a seggestion for which I am indebted to Mr 
lider and experiments of this kind seem to show rar 
that the resistance due to 8S does not increase 60 tast asa Vy: 
la ~~! > & 2 » 
7, = ¢ = . —- 
= x ~ r ? md —_ 
‘> i= “6 c ' ’ “ 
~ oy 4s  - 
A “- 
aS 
_ © 
- 9 
aS~ 
j . £ | 
7 b= 
e of 
ai. ee ae 
=-ieaen es — 
«<~su | 4g 
val _ 
4 =~ : 
Sa ae . + 
- i= _ ° “ 
2 = is 3 == 
= = 
z ts sBmane 2 es 2: 
23 n an ot 3 3 3 3 2 & 
" ” he 7 ANA 
Si 
i 
- ~ = - 
3 - ; x 
Ree ~ = 
' z 
Peeserd 22229273 
s meses ise $885 ss ee 
- , i : ° 3 = 
: 4 a ” 
i - - ¥ 
|= 2 
} 2 - 
Bestel Seeeeecee ‘ 
4 Za 3 
: | c= = : ue 
—a : =e::8 24.4 Zae 
$3: a = FF $333 = “ 
| g Se ~ cal "24 
i 42.3" a ‘ =| =- 
, If Se £u 8 SS ss led of 
| = ets U2 » oc eS 
= Baek SEE ane ~ > 4 
7 = ta Rar) = eo @ 
« > at 5 Sg 2228 Aes 
= a “255 so = ous 
Tha 4 


entire resistance of those vessels of which I have several 
ocluding different velocities, and thus giving the rate 
increase, increases much faster than V*; this is the case 
ven in the Warrior, at a speed less than 12 knots. From 


Institution of Naval Architects. 


trials 


* Paper read before tl 


| thie it follows of necessity that the remaining part of the 





ENGINEERIN 


| resistance must have a great rate of increase with increase 


} 





of V 
The blue lines on the diagram represent indicated horse 
power varying as V*, as show how this differs from the actual 


| triaia give 


The efficiency of the engines and prope ller is taken uni- 
formly at 68, this being, I believe, considered a good mean 

Professor Rankir 

Mr. Elder made experiments with a m del of rectangular 
e direction of its 


parts 


plan, and having a floor curved only u 
gth; in width the modei was composed 
resistance of the entire model was found to be only 





i = parate 
The 


ual to the sam of its parts tried separately. 


Calculation for HM S 
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l'o estimate 2 8 from the body plan, the surfs 
livided into equal areas; the tangent of the angie for 
each of these areas is transferred from the body pian to a 
suitable curve by means of which the aim *°¢ can be fe ad off 
The sum of these quantities is multiplied by (112) the area 
f one of the parts into which the surface is divided and 
two. because oniv one side of tb vessel ww measured » d, 
neariy 
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L.H.P. for V, 12.174. 





From trial L.H.P.—2867 


+ 43.=Diff. 


DISCUSSION. 
Merrifield, Secretary, said it was impossible to discuss 
the pxper fully, and it would not be doing justice to attempt 
it. He looked with the greatest interest at any formule, even 
though empirical. This was not entirely so, though it 
appeared to be so in some respects. In Mr. Thornycroft’s 
Table were seventeen distinct experiments, of which seven 
only appeared to have been calculated out in their complete- 
ness, 80 as to be capable of being made use of in the formule 
When he came to count the Tifferent constants, and the 
different numerical values of the function he found four eon- 
stants only given as h, f, », and c, which, for anything the 
formulw showed, were arbitrary and to be determined by ex- 
periment. He then found eight different numerical con- 
stants included in the formule, and several mixed up to- 
gether ; still there remained at the end of the chapter at least 
six independent constants, some of them as multipliers, and 
some as indices. If you took six or seven experiments, it 
was easy to write down a formula of six or seven terms, each 
of them with arbitrary constants, and by equating the 
formule to the particular values, by elimination, obtain de- 
finite values to them in such a way that the formule should 


M 





|| introduce any 
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state every one of the small number of observed facts. He 
hoped Mr. Thornycroft would say that though he had only 
brought forward six or seven calculated cases, those were by 
no means all that he intended to bring forward. The late 
Mr. Gompertz had shown that by a alar arrangement 
of the terms of equation, the value of human life could be 
expressed by equation of valuation, involving only three con- 
stants over a large table. 

Mr. Thornycroft mentioned that he had taken the present 
formule partly beeause he was enabled to explain the differ- 
ent parts more easily. It was possible to reduce the number 
| of constants to even a less number than Mr. Merrifield had 
| proposed. Some of the constants might be eliminated at 
jonce, if they took vessels of the same length, or nearly 
| the same length. With regard to the fewness of the ex- 
| 





periments that he had been able to bring forward, he 
would remark that, although he had found in all the pub- 
lished tables many useful parte of the data given yet 
it was very difficult to get all the necessary data, and 
| the lines of the vessels which were necessary for the calcula- 





Lamport thought.that if they had to find out a con- 
number of constants, Mr. lhornycroft came before 
them like the great mathematician and engineer Archimedes, 
who said, “ Give ine a fulerum, and I will move the world.” 
Mr. Thornycroft said, “Give me the constants, and I will 
ascertain what you want.” The constants were the very 
things they wanted, and the Council of the Institution should 
urge on some body, or do it themselves, the necessity of 
making some reliable experiments on the forms of ships, in 
order to ascertain those important points. It was his inten- 
tion, before the close of the session, to bring forward a reso- 
lution that the subject should be brought strongly before the 
lnstitution. 

Mr. Merrifield could say something which would perhaps 
© satisfy Mr. Lamport. He begged to 
say that he had the honour to be one of the committee of the 
British Association to inquire into th propulsion and be- 
haviour of ships. It had been urged upon him that one of 
the first steps proper to be taken was to prepare a digest of 
the existing literature upon the subject, which was in course 
of preparation The ultimate intention was to go to the 
Government, as soon as they were advised what experiments 


siderable 


go in some measure 








they were to perform, and he therefore thought it might be 
undesirable for the Institution to take action at present. 


Mr. Lamport could not but express his surprise at what 
Mr. Merrifield had said. He had thought that the Secretary 
| would have been one of the most jealous for the honour of 
the Institution, and would net have consented that a matter 

f such great importance—affecting he might say the means 
f livehbood cf scientific men—should pass from their hands 
to another Institution. The Council should rouse from its 
eight years of apathy It seemed to him that the Council 
was the first body to which the British Association ought to 
have applied. 

The Chairman said it was very easy for any member to get 
1p and say the Council ought to do this, that, or the other, 
but they must have willing hands to obey. They had no 
power; they could only get volunteers. In the programme 
ft the movements of the Institution for the next year, it was 
prop wed t put down certain points which it would be 

advisable to obtain papers on. The only way in which the 
| ¢ uncil could meet the question was to put it on the paper, 
and if other members of the Institution would kindly send in 
| papers of a similar description, it would greatly facilitate the 
| labours of th He might mention that he also 
ged to the British Association, which he thought better 
» to deal with the question than the Institution of Naval 
| Architects. 
| 








Council. 





bek 





Mr. Merrifield said he had not intended to burke the 
action of the Society, and especially had he not intended to 
comparison between the two Associations. 
| The first thing was to get together a good digest of what 
information they already possessed on the subject, and it was 
with reference to getting together that digest, and not as to 
the action of the Society, that he wished to speak 

Mr. Scott Russell said he was a member of the Steam Per- 
formance Committee for the purpose of collecting valuable 
information upon the subject. They made an enormous 
collection of data which, when threshed out, yielded a great 
deal of chaff, and very little corn. There was one thing 
which the British Association had not done, but which he 
thought this Institution might do. He had been one of the 
deputation which went from the British Association to the 
Lords of the Admiralty. They had begged with all their 
might, force, energy, power, and weight that the Admiralty 
would assist them in getting one single exact experiment, 
with one single carefully measured ship of which they would 
have been able to say her resistance on going through the 
water was so many pounds, but the Lords of the Admiralty 
did not entertain it. But many members of the Council of 
the Institution, and likewise members of the Admiralty did, 
and he thought the meeting would do well to let it be under- 
stood by the council at their next meeting that the members 
were extremely anxious for the necessary data. 

The Chairman did not set himself up as the champion of 
the Admiralty, but must say that he suspected that Mr. 
Seott Russell's coefficient was not an effectual one. He had 
had occasion to apply to the Admiralty personally, and as 
one of the committee sent from the British Association, and 
had received every assistance. He thought if the Admiralty 
understood clearly what was wanted they would grant any- 
thing in reason. With regard to the paper which had been 
read, the thanks of all present were jm to Mr. Thornycroft 
for his contribution. Although it had not succeeded to the 
extent the author could have wished, yet it might be pro- 
ductive of a great amount of good hereafter. 











Tratian Rattways —The total receipts of the Southern 
Railway Company during 1868 amounted to 10,230,424 franes 
14 cents, as compared with 8,243,683 francs 63 cents, the re- 
ceipts of the previous year, and show an increase in the 
revenue of 1,995,740,51 fraucs in favour of 1868. 
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‘ . 77) | unused, and therefore virtually swept from existence, | tioned it, or refused it upon the of the unfair- 
ECONOMICAL BATU WAY MAKING AND |i; wold sequice the sheteasting of upsets of tans [ameal Salpoaing the Gil ecnptae te ap a 
. hundred mi of capital from other investments to | competition. The Bill was granted, however, 


However the facts may be accounted for, it cannot 
be denied that, while capital, labour, and iron are 
cheaper in England than in most other countries, the 
English railway system is not only the most costly of 
all in original outlay, but also the most expensive per 
passenger per mile in working; while also, with the 
exception of our first-class carriages, the passenger 
accommodation is inferior to that upon most railways 
abroad. Taking the gross outlay upon the national 
system of railways as five hundred millions in round 
numbers, and the net receipts at twenty millions 
yearly, the average return upon the capital is but 
4 per cent.; whereas in most other countries having 
extensive systems of railways it is from 4 to 7 per 
cent. being now as much as the last-named propor- 
tion in the United States. In Belgium, where the rate 
of the net earnings, although respectable, is not so high 
as this, nor, perhaps, even so high as upon our own 
lines—the fares are, however, on an average, hardly 
one half what they are in England. The trade and 
passenger traffic of the United Kingdom are now 
made to pay forty millions yearly for a service which 
many able railway economists believe, with much show 
of reason, should be done for twenty-five millions, the 
difference bemg equal to more than one half of the 
interest upon the national debt, and being, at the 
same time, equal to 8 per cent. upon the total annual 
value of our foreign exports, At present the railway 
companies may, within certain limits, and do, enforce 
their own rates and fares, and these the public must 
pay, or to a greater or less extent deprive themselves 
of railway facilities. They must pay interest upon a 
capital which has been swelled in many ways to far 


beyond that which would be sufficient were a compre- | 


hensive system of railways to be undertaken now. 


They must pay for many undoubted and costly mis- | 


takes made in the earlier days of railway construction 


—pay upon vast sums expended in overcoming the | 
opposition of landed proprietors, vested interests, and | 


especially of rival undertakings—pay upon the still 
greater sums sunk in carrying fighting lines into non- 


paying districts merely to occupy the territory and to | 


eep out others bent upon their conquest—pay upon 
a costly system of construction, and pay upon a system 
of working which, however defended, is indisputably 
the most costly per passenger or per ton to be found 


anywhere abroad, unless upon individual lines present- | 


ing exceptional features. 

To diminish, however, the gross earnings of the ex- 
isting lines from forty millions to twenty-five millions 
yearly, while performing their full present service, 
would require either a great and most improbable 
saving in working expenses, or a great sacrifice in net 
earnings, and consequently of dividends and interest. 
Were the proportion of net to gross earnings to re- 
main the same as now, such a saving to the public 
would be equivalent to the sacrifice of nearly two 
hundred millions of already invested capital, while if, 
in a reduction of fares and rates, the proportion of net 
to gross earnings proved less than it is now, the 


sacrifice of invested capital would be correspondingly | other lines named. 


greater. 
sum equal to five-eighths of the national debt, would 
allow themselves to be thus sacrificed. Even if the | 
general public opinion did not protect them, the | 
powerful railway interest in Parliament possibly | 
would do so. But if even the whole public, who now 
pay for railway service, or rather if the general govern- 
ment, were also the owners of the railways, and dis- 
missing for a moment all consideration of the saving 
by concentrated management, and by a better system 
of working, it would prove no real public gain to 
lower the rates and fares unless the same net earnings 
were still realised, inasmuch as just so much would be 
taken from the returns of the railways, and so much 
less, therefore, be left available as net earnings for the 
general expenses of the Government. In other words, 
if the railways, supposed to be owned by the State, were 
worked at rates and fares returning nothing beyond 
actual working expenses, the general taxation of the | 
country would be by so much the greater. This | 
taxation would, however, then fall equally upon all 





instead of in an unequal proportion upon railway pas- | South Eastern and London, Chatham, and Dover Com- 
sengers and the owners of goods sent or received by | panies powers to construct a line from near London 
rail, as would be the case if State railways were per-|to Brighton, a line six miles longer, having worse 
mitted to realise net earnings. If, again, we suppose | gradients, and more than twice the length of tunnel- 
a completely new system of more cheaply made lines ling of the es line. It would be interesting to 


to be sanctioned, and suppose them to be correspond- | 
ingly cheaply worked so as to earn, for the same | 
service as 1s now performed, twenty-five millions in- | 
stead of forty, thus supposing the old lines to be left | 


It is not, perhaps, to be supposed that a| been made it is certain that a portion of the traflic which 
body of investors, whose holdings represent in all a/ it now enjoys would have gone by the South Eastern, 


this sum to be sold out 
this would send down rice of consols in some 
proportion as they were thus thrown upon the market, 
or if taken out of i 
other capital, would correspondingly depress the 
market values of such investments merely because 
there would be more sellers than buyers, and those 
who bought would insist upon and obtain their 
— at less than the previous market price. 
n other words, and saying nothing of the absolute 
loss of existing railway property, representing five 
| hundred millions, three hundred odd millions would 
| be taken from the general capital and business of the 
| country io order to effect the saving of interest upon a 
| capital of less than two hundred millions. The general 
| result would be much the same as if the owner of a 
costly house should burn it down with the object of 
erecting another at less cost. If, however, public 
opinion would sanction by its representatives in Parlia- 
| ment the construction of less costly lines, capable also 
| of being worked at less cost, and by so much to the 
| general benefit—lines avowedly competitive, and in- 
| tended to run the older and more heavily saddled con- 
| cerns literally off their own rails—the railways so con- 
| fronted would of course fight, if not for the whole 
loaf, at least for half of it, which would be by so much 
better than none at all. The cheaper and competitive 
| lines, even at their best, could not be expected, under 
| such circumstances, to secure more than balf of the 
| total traffic, for which they may have been projected, 
| indeed, to obtain the whole. There would soon be a 
parley of managers, probably an amalgamation, and 
the public would then learn that passenger fares and 
|} rates for goods had been “revised,” a term of which 
the customers of some of the southern lines have had 
abundant opportunity of learning the technical or rail- 
way meaning. It might thus appear that useful com- 
petition is impracticable, if not impossible, and, in- 
deed, that competition only results in the establish- 
ment of monopoly upon a firmer basis thanever. But 
this is by no means always the case. Thus the open- 
ing of the Metropolitan Railway neither diminished 
| nor increased the fares of the London General Omni- 
bus Company, and the chairman of that company not 
| long ago informed his shareholders that their traffic 
had not fallen off, even upon routes near to, and 
parallel with, if not actually coinciding with, the rail- 
way itself. Every new line of railway, even if connect- 
ing the termini of an existing line, will, if it do not 
approach too nearly to the actual course of the latter, 
create some amount of traffic of its own, and in some 
cases it may create an additional amount of traffic be- 
tween the termini themselves. The London, Chatham, 
and Dover has already acquired—it may be almost 
said created—a traffic, per mile, greater than that of 
the South Eastern, or even the Brighton, or Great 
Northern, and even when its costly metropolitan ex- 
| tensions, 14 miles in length, are excluded, its weekly 
| traffic per mile is still greater than on either of the 
Had the Chatham and Dover not 





but, while the same may be said of any other pair of 
competing lines, it is certain that the main line traffic 
of the South Eastern has all along steadily increased, 
the gradual falling off, of late years, in its traflic re- 
ceipts per mile of its whole system being due to the con- 
struction of new, or extension of existing branches 
into distriets supplying but little traffic. 

It is some four or five years since the Great Eastern 
Company’s Bill for a coal line (vié March), by which 
Bill it was undertaken to bring coal to the east end of 
London at 1s. 6d. per ton below the then prevailing 
rates, was thrown out upon the ground that it would 
be unjust to the Great Northern Company, who had 
expended a large capital in gaining access to the 
northern coal-fields, to subject that company to so 
strong a competition, or, indeed, to any competition at 
all. Parliament had, however, before, and has since, 
sanctioned many competing lines, and it is hardly 
three years ago when—after a costly contest, renewed 
yearly for three or four sessions—it granted to the 


know whether, had the proposed new line been, if 
possible, six miles shorter, and had easier gradients, 
and not one half or one quarter the length of tunnel- 


create the tah: es system of lines. Suppose 
» bay # holders of consols, | so long and at such great expense to obtain it, came 
P ‘ 


, mercantile, landed, or | petitioned for powers, already appli 


for, 

another and very different line to Brighton; one no 
longer than the present live, and, although having one 
or two exceptional gradients somewhat steeper than 
the ruling gradient of the Brighton line af New Cross, 
a line which would otherwise be much less costly, 
while capable of being nearly, if not quite as cheaply 
worked, and, with the particular system of working 

roposed, even more cheaply ae De The promoters 

Idly propose to establish fares in the different classes 
but about one-half those now charged. The scheme 
may be said to be defiantly competitive, and the very 
fact that the bill embodying it passed the standing 
orders of the House of Commons early last winter, 
was said by the 7imes to have been the cause of 
sudden and considerable fall which actually took place 
in Brighton shares. Whether the probability, almost 
amounting to a certainty, that the Bill will again be 
brought forward next session, has caused the recent 
notice of a considerable reduction of fares, and an in- 
crease of train service, on the Brighton line, may be 
conjectured rather than asserted. 

As already suggested, suppose the whole railway 
system of the kingdom to have been originally con- 
structed by the State, at its present cost, and to be 
now worked by the State, it would be as great folly 
to abandon it for the sake of making another and 
cheaper system as it would be to destroy a costly gar- 
ment or article of furniture, merely because another, 
in no way better, could now be obtained for less 
money. For there is not much room for question that 
the existing lines are at least as good as, if not indeed 
better, than any which could now be made in their place. 
But it would still remain a question, and possibly one 
leading to much dispute, whether the fares and rates 
should be so adjusted as only to cover working ex- 
penses, thus leaving all capital charges apes railways 
to be borne by the general public, or whether those 
only who employed the railways should be made to 
pay these capital charges in the shape of proportionate 
rates and fares. The common-sense view of the case 
would appear to be the latter, but there are many who 
believe that railway charges, under State management, 
should be those only which would cover average 
working expenses, with but a small margin to cover 
contingencies. 

It is needless, however, for the present purpose, to 
further follow the question of State ownership, a 
question which has been here merely sketched in out- 
line, rather for the purpose of illustrating a general 
view of railway economy, than with reference to any 
special consideration of State ownership by itself. 

The only questions which require discussion—and 
they deserve the closest discussion—are whether rail- 
ways good enough for all purposes, if not indeed — 
way as good as those already at work, cannot be made 
and worked by private and competing companies for 
much less money ; and, farther, whether considerations 
of public policy would justify their construction for 
the express purpose of competing with a vast amount 
of already invested capital. Upon the latter point it 
is certain that a great number of corapeting lines have 
been sanctioned by Parliament, and, although each 
undertaking has had to pass strict examination as to 
the sufficiency of the estimates made for it, there can 
be no possible presumption that Parliament or the 
general public have ever wished that the cost of rail- 
ways should be swelled beyond the necessary require- 
ments of compensation, construction, and an adequate 
provision of plant and rolling stock. Nor does it, as 
already explained, necessarily follow that new 
nominally competitive, should really lessen the profits 
of existing lines. The new lines may, as is indeed 
generally the case, acquire a traffic of their own, 
beyond the traffic whieh previously existed, and their 
working may, as it commonly does, teach the older 
companies how to economise in their own expenses. 
it has generally been thus in nearly all other cases of 
competition, and hundreds of exaraples might be cited, 
if necessary, from the experience of manufacturers, 
ironmasters, steamship companies, gas and water 
companies, and, indeed, from the results of nearly 
every branch of industrial enterprise. 

Can, then, first-class railways be more cheaply 
made, and more wero | worked, than those now em- 
ployed by the public? These are questions to be 
answered mainly by engineers, and more delicate ques- 
‘jene—-guinaiiede placing the prevailing engineering 





ling of the existing line, Parliament would have sanc- 
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practice apon its trial—could hardiy be raised, by 
‘ nginecr for the reply of his own profession 
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The Bill passed, there is still, however, a far more 
exacting tribunal to be met than that even of both 





proved that it is ar 


amentary committee as lor a private sharel« lder to 
itherwise, 


experience have as easy for a| 


” misied, wilfully or upon such questions, 











rs also might say something upon the | Houses of Parliament. This tribunal is the opinion 
4 uestion of contractors’ profits, and parliamentary |of capitalists and general investors. It is this, still 
‘.§ : gents, and solicitors, and barristers in parliamentary | more than the belief or the pleasure of parliamentary | 
7. ; — 1 eon ! also supp y information gentlemen, which finally determines whether a given | 
| ese nay be said, at once, that our whole system of | railway shall or shall not be made. It is true that 

; ‘ * railw n is simply obstructive, and that it | promoters may be made to scrape together a deposit, 

| Ph 2 nsively obstructive as the powers f | to he confiseated under Lord Redesdale’s Act, in case 

; ie td . t — a. The preamble of a railway their scheme finally breaks down, but this might just 

e 43 : ' et ) rth no more than that e pro us well be exacted without as with the long and costly 
is A posed line will, if carried out, benefit Her Majesty’s parliamentary inquiry which precedes it. Indeed, the | 

: ; hie “- at any rate, some local community of | deposit might reasonably be expected to answer all 

’ Ph if . en practically asserts no more than | t there | the purposes of the inquiry itself. lt serves as a 

; >; ; are good and sufficient reasons why the line ought to|check upon promoters and intending shareholders 
> ss : t acke The House of Commons, in its ectis ulike, and the latter might subseribe conditionally only 
i ihe r “ jon , OF n the delegated wisdom s Con tees | up 1 the event of a certain total of subseriptions 
) te a lertakes the task deter gw er t | being obtained. Indeed, Lord Redesdale’s Act appears 

ig > HOAGORS BOB OER OF if their decis ¢ in favour| to be the beginning of the end of all parliamentary 

i ae % I Hy 5 run a lke gauntlet im the yuiry into the right of way of railways. Even were 

i DS ? i @ ol Lor i¢ e wit! tainty of a ir tt ight necessary to still inquire into the sufficiency 
1OC1SIOT Bu e oppos n ol andowners f the estimates, nearly forty years of British railway 
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cent. (and it might be so modified that the deposit 
should in no case be less than a fixed minimum per 
mile), would operate a» a sufficient check upon needy 
speculators, while as for others, it would for the 
public to decide whether they would supply means for 


| earrying on works of apparently no promise. Even if 


they did so, the loss would fall, not upon the districts 
traversed, but upon the shareholders in the undertak- 
ing, and Government may well permit the shareholders 
in railway companies, like those in limited liability 
companies, to choose their investments for themselves. 
It may possibly be urged that as, under the so- 
called “free railroad laws” of the States named, no 
owner of property can be compelled to part with his 
land, houses, or goods, except by making full com- 
pensation, and that, as he can, if not satisfied with the 
offer of a railway company, carry his claims into court, 
the American system would but substitute an endless 
series of lawsuitsin place of the parliamentary inquiry 
bere. But the groundlessness of such a supposition 
will be at once perceived when it is remembered that 
here, also, after what may be called the parliamentary 
right of way once obtained, a railway company can 
nly then obtain the actual right of way by precisely 
the same processes of stipulation, litigation, or arbitra- 
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acre has suddenly risen, on the inquiry of a railway 
surveyor, to a nominal value at le: *t ten times r. 
There are also constant cases of “‘ severance,” where 
the acquisition of a part involves the comp pur- 
chase of the whole of the a The application 
of this principle of railway law in cutting a corner 
of the grounds of St. Thomas’s Hospital cost the 
Charing Cross Railway Company 750,000/. Every 
possible form of damage is alleged, and so far from 
being met even half way, every new railway company 
finds that its whole line lies through hostile territory, 
and that the ground must be fought inch by inch. 
All notion that a railway may, while occupying its 
eight acres per mile, benefit the adjacent propert to 
an extent greater than the absolute value of the land 
so taken, is studiously ignored. At least, it is ignored 
in one way, for the landowner will hear of nothing but 
“damages” and “compensation.” But in claiming 
damages he more generally estimates them, not u on 
the real value, at the time, of the land so taken, Pat 
upon the value to which a like amount of adjoining 
land might be supposed to attain upon the completion 
of the line. If one half of the increase of value of all 
the properties intersected by English lines, so far as 
the increase is due wholly to the presence of the rail- 
ways amid these properties, were to be now refunded 
to the railway companies, it is by no means improbable 
that the amount would enable many, if not all of them, 
to write off at least one half of their capital accounts. 
For it could be no unreasonable estimate to suppose 
that of the seventy-six millions and odd acres in the 
United Kingdom, the increase of value due to railways 
alone has been seven pounds per acre, or seven 
shillings yearly rental. But without taking the whole 
area of the kingdom, a great part of which is miles 
from any railway, while much of it is almost unap- 
proachable by railways, we may take a belt a mile 
wide on each side of the 15,000 miles of railway in 
the kingdom, making, after allowing for the cases 
where lines are less than two miles from each other, 
at least 25,000 square miles, equal to half the area of 
England alone. These 16,000,000 acres have, in all 
probability, been benefitted by railways—taking, of 
course, town and country together—to the extent of 
more than 30/. per acre, or 30s. yearly rental, an 
amount equal to the whole cost of the railway system 
of the United Kingdom. 

It would be a most delicate measure of legislation 
to introduce into‘railway law the principle, in any form, 
that the advantage conferred by railways should be 
taken into account in estimating damages and compen- 
sation. Yet nothing appears more just. The one- 
sided view of all damage and no advantage has been 
so far enforced, that the appearance of every work of 
improvement has become the signal for claims in every 
form. A case may be instanced in connexion with the 
Thames Embankment. A manufacturer occupying 
perhaps 100 ft. of river frontage, but making, prac- 
tically, little use of the water, claimed, on finding that 
the Embankment was to be carried out 200 ft. or more 
in front of his works, no less than 40,000/. damages, 
and was eventually awarded 14,000/. Except as wharf 
property, and but little use was made of it in that 
character, there was absolutely no damage whatever, 
and it is not improbable that the site has been even 
increased in value by at least 14,000/, if not, indeed, 
to a much greater extent 

It is weil known that abroad, especially in new 
countries, as in America, the land for railways is freely 
given by landowners along the line, and that of those 
who are able many take shares also, to aid in its con- 
struction. The State of Illinois granted, outright, 
2,500,000 acres of rich prairie land to the Llinois 
Central Railway Company, upon the condition only 
that they would construct a railway through it for a 
distance of seven hundred miles. 

It is not for a moment to be denied that the whole 
question of land damages and compensation is beset 
with difficulties which may be considered as even tre- 
mendous in their nature. But the question has all 
along rested and still rests upon an unsatisfactory 
basis, and it is well worthy the attention of statesmen, 
who may, possibly, find some means of lessening the 
great burden which, under these heads, as well as in 
parliamentary expenses, is now thrown upon the rail- 
way enterprise of the country. The immense diffi- 
culties attending any legislative action in respect of 
land damages and compensation arise from the innu- 
merable variety of circumstances which attend the ex- 
propriation of private property for railway purposes 
In many cases the remainder of the property is abso- 
lutely and greatly benefitted by taking a comparatively 
small part of it. In others, independent property ad- 
joining that actually taken, a for which adjacent 
property the owners can neither raise claims nor be 





claimed upon, is also greatly benefitted. Again, 
perty like that in houses may be injured” to’ some 
extent, by the too near approach of radwa which do 
not, however, oceupy any portion of ping property 
rly or gentlemen would 


itself. Few elde: 

care to occupy houses abutting or fronting closely 
upon a railway, yet it is the fact that houses in the 
north-west district of London — with 240 or more 
trains passing them daily, either closely in front or in 
the rear—nevertheless command as good rents as 
other houses of the same general class, in equally good, 
not to say fashionable districts, but half a mile away 
from a railway. In certain other cases house property 
is unquestionably injured by the too close approach of 
a railway, and in others, where the whole of the pro- 
perty is taken, its present value to the owner js of 
course absolutely destroyed, and he must necessarily 
be paid in full, and, verhaps, with some reference also 
to the prospective tos of the property so taken. The 
clause of railway law, however, whereby the taking of 
a small part of a property renders compulsory the 
purchase of the whole, if the owner so demands, might, 
it would seem, be so far amended as to vest in the 
owner the power of enforcing compulsory purchase in 
those cases only where the taking of a part necessarily 
destroys the whole for the substantial and usual pur- 
poses for which the whole had been previously em- 
ployed. Great as may be the difficulties in the way 
of a reform in the procedure in respect of “damages” 
and “ compensation,” it is not unlikely that statesmen 
will be found competent to deal with them, and we 
may yet see as great changes in railway law as in the 
laws relating to joint-stock companies, bankruptcies, 
encumbered estates, and ecclesiastical endowments. 
At present the fact is patent that few claimants for 
damages or compensation are ever underpaid, while it 
is equally patent that in very many cases they are 
overpaid, and sometimes exorbitantly overpaid. 

But it is after the engineer has taken possession of 
the ground, and sat his contractors at work, that the 
heaviest items of the capital expenditure are incurred. 
Byron’s lines are often enough quoted against both : 

Whether it was their engineer's stupidity, 
Their haste or waste I neither know nor care, 
Or some contractor's personal eupidity, 
Saving his soul by cheating in the ware 

Of homicide ; but there was no solidity 

In the new batteries erected there. 


It is not often that modern English railway works 
are found wanting in “solidity,” but, as our French 
neighbours would say, the so/de must be in propor- 
tion, and Lloyd’s bonds are perhaps unknown on their 
side of the Channel. 

A railway company having once chosen, as their 
engineer, a man of position in his profession, are vir- 
tually bound to support him fully in carrging out his 
plans. He, meanwhile, acts under great responsi- 
bility. It must not be a question with him “ What 
is the least that will answer?” but “What is the 
utmost that is required ?” in respect of safety, economy 
of working, and public convenience. He has had to 
fight his Bill through Parliament, where his levels, his 
curves, his tunnels, his viaducts, his stations, his road 
crossings—everything, indeed, of the whole under- 
taking, have been either disputed or criticised by en- 
gineers on the “other side,” and of perhaps even 
greater reputation than himself. Indeed the cost of 
parliamentary inquiry, great as it is, is far less than 
the cost of the extra works, deviations, concessions, 
and various undertakings which it so often renders 
compulsory upon a company, almost perhaps too glad 
to obtain their Bill upon any terms. The line either 
cuts into Lord Huntingfield’s park, and he opposes ; 
or it dors not come near enough to it, and he opposes 
for that reason also. It is the same with the towns, 
boroughs, and villages along the route, to some of 
which the line comes too near, or not near enough 
and from others passes too far off, or not far enough— 
which of course comes to the same thing in either 
case. There must be stations where no traffic had 
been expected, and in other cases the stations must 
be removed elsewhere. There must be over-bridges or 
under-bridges where before were only footpaths 
and bridle-paths. Here there must be a tunnel 
instead of a cutting to save gashing a land- 
seape, and there the headway of a bridge must be 
raised 10 ft. or 20ft. higher over a shallow stream, 
navigated by vessels of no greater tonnage than fishing 
punts. Some or all of these modifications must be 
made, or there would be no pretext for parliamentary 
inquiry at all. As for a single line, which serves every 
purpose on the Portsmouth Direct Railway, as well as 
on some other important lines, it would be permitted 
only under great objection. Then, again, the engineer 
is aware that, when bis line is completed, the d 








for the loss of a single , 
Mr. Pym, killed some years ago on the Great Northern 
Railway at Hatfield. 

Nor has public opinion, or, rather, the opinion of 
capitalists, enforced considerations of extreme eco- 
nomy upon engineers. By some paradox of popular 
finance, a notion has prevailed that one cannot put too 
much money into a good thing. If a railway will 
pay, say, six per cent. upon a given capital, a large 
class of investors will perceive no reason why it 
should not pay at the same rate upon twice or even 
three times that capital. And, on the other hand, 
when they find a great railway undertaking, like the 
Chatham and Dover, for example, almost hopelessly 
overloaded with capital, they are apt to overlook the 
fact that, with no chance of dividends, there is still a 
magnificent traflic, for which perhaps half the capital, 
honestly subscribed and paid, would have amply pro- 
vided. The engineer, moreover, if, as is apt to be the 
case, he be energetic and ambitious, will much prefer 
a great and costly undertaking to one of more mode- 
rate pretensions, the former taxing all his resources of 
organisation and skill, and, it need not be concealed, 
repaying him pro ratd upon the capital expended. He 
has, moreover, the inspiration afforded by the wonder- 
ful development of railway traffic within the last ten, 
twenty, or thirty years; and he must plan and esti- 
mate for the future as well as for the present. And 
if his line should not pay, even for ten or twenty years, 
he incurs little risk of blame. Indeed, most of the 
non-dividend paying lines in the kingdom were laid 
out, and it was no fault of theirs either, by some of 
the first men in the engineering profession. The late 
Mr. Joseph Locke especially endeavoured to adapt his 
works to the traffic likely to come upon them, but his 
practice finally settled down into the general groove 
of professional habit. 

Kor is there anything in the co-reldtions of eon- 
structive art which requires more careful weighing of 
varied and conflicting considerations than the laying 
out of a great line of railway, especially in a district of 
irregular topography and soil, aud including towns of 
very various populations, and, although within easy 
distances from each other, representing, as is often the 
case, widely different interests, So far as Great 
Britain is concerned, few opportanities for laying out 
such lines now exist, unless these are to be competing 
lines, of which nearly every large provincial town, 
except Brighton, and the larger towns in Norfolk, 
have two or more already up to London. And in 
well settled districts abroad the ground also is gene- 
rally already well occupied by railways, while in the 
newer States the railways are expected to create towns 
rather than to be created by them. 

It is even more certain now, however, than it was 
at the end of the railway mania of twenty years ago 
that there is to be a further and large extension of 
railways in the United Kingdom, and it is most de- 
sirable that these extensions shall, if possible, cost less 
than the great trunk and more important branch lines 
which now form the chief portion of our railway 
system. ‘This might readily Be accomplished if en- 
gineers were less restricted by precedent and parlia- 
meutary interference than they now are. The com- 
panies for whom they act should be left to themselves. 
Let them freely make their lines at their own risk, 
and, as far as the risk is concerned, this is, indeed, the 
case now, although the fact is in some measure ob- 
scured by parliamentary intervention, for the majority 
of people are disposed to regard parliamentary permis- 
sion to construct a line much as a majority, also, of 
people are disposed to regard a patent, viz., that both 
establish the exclusive merits of the thing so “ pro- 
tected.” Let competing companies, also, or their en- 
gineers, be left to settle their plans for themselves, 
uncontested by an opposition bent only upon swelling 
their cost, if it cannot defeat them altogether. New 
and competing companies would need no reminder 
that in order to secure the traffic they sought they 
would have to place themselves in a position to ecm- 
duct it safely, cheaply, and expeditiously. Let their 
works be subject to certain definite conditions of sufli- 
ciency and strength, to be enforced by the Board of 
Trade, these conditions, however, not obstruc- 
tively minute, in which case not only would the cost 
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Brighton and Metropolitan Railway Company can give 
substantial guarantees to Parliament that this can be 
done they should be permitted to do it with as little 
discouragement from interested opposition as possible. 
There can be no ground for opposition exeept rivalry, 
for no one will affirm that a railway which will show 
practically that passenger traffic may be carried on at 
from one-half to two-thirds the present fares is not 
needed. If the present company, loaded as it is with 
an enormous capital, is prepared to do as much, no- 
thing more is necessary than to request them to do so 
It is clear that some such vigorous invasion 
of vested interests is requisite to induce railway com- 
panies, railway engineers, and locomotive superin- 
tendents to think seriously how real railway reform 
may be brought about. 


at once. 


It is not intended, however, 
to conceal the fact that lower fares must be esta- 
blished, if at all, partly by the sacrifice of speed and 
frequency of trains, and by working trains much more 
nearly filled than is now the case. To a great extent, 
therefore, the reform rests with the public. But who 
» the public? Lf it be those who in the aggregate 
pay most, and, indeed, pé 





' : 
ay best, it is the third-class 


passengers, who are content with their one, two, or 





} her for journeys of 50 miles or 
200, and who are also content with their 20 to 25 
miles an hour, frequent stoppages and shantings, and 
such packing together as even the worst of the conti- 
nental railways hardly afford an example of. Were 
the traffic more equalised, there would be fewer ex- 


presses, fewer trains, a more nearly uniform speed 


three trams a day, whet 
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and the three classes of passcngers while paying, ac- | 


cording to their inclination or means, for speed, com 
fort, and privacy, would nevertheless be on a more 
nearly equal footing than now. It is, perhaps, too 
much to expect that the three classes into which rail- 
way traffic is now divided can ever be reduced to two. 
Maukind are always, it would seetn, to be divided into 
three classes—the upper, the middle, and the lower 


the affluent, the moderately well-to-do, and the poor 


‘ | 
With the old stare coaches, there were only the in- | 
| 
| 
| 


but then, besides the d 
fion of the “box seat,” there was the wagon, 
another class altogether. Town traffic, too, is carried 
on in an even greater number of classes, viz., in private 
carriages, owned or hired 
m cabs, in omnhibuses, and in various other classes of 
vehicles. Steaniships, even in the royal mail service, 
have their “chief” and “ second ” cabins, and another 
and more numerous ¢ | ol steamers have thet 


o9 te ; +1 ; 9 
“sa s, their cabi he sleerage. lt 


sides and tlie outsides; istine- 


lor 


America, where there has been for many years but 
oué class of railway carriages, with the exception o 
special trains of an inferior class for emigrants, the 
tendency is now strongly in favour of two classes. 
Were it possible for English railway companies to con- 
duct their whole passenger traffic in two classes of 
carriages a large saving would be made in the matter 
of dead weight drawn. In each elass of carriages a 
margin of seat room must be allowed, and is almost 
invariably'to be found, and the joss is nearly or quit 
three times as great with three classes of vehicles as 
with one. The adoption of composite carriages has to 





| into position by the pneumatic process The sections or 
| lengths into which it isdivided may be from 10 ft. to 15 ft. long 
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and there is a difference), | 


| 
gs. | 
7 and 8 are respectively a plan of the top and side view of | 
rach le ngth or section of the tunne! 
The mode of sinking the sections int position may he 
understood by reference to Figs. 3 and 4, and is as follows: | 
|The plates forming the t I nd sides o ne section are | 
brought t gether, and united n shore or on the st ug | 
mg erected over the inter course of the tunnel me rj 
mo f the cross girders, shown in Fig. 5, for carrying tl 
floor being inserted at the same time to give stiffness to the | 





feeling which is opposed to them, the “ pooh poohing” 
from gentlemen who, however competent to work 
railways exactly as they are, are often, neverthe- 
less, as incapable of discerning the principles involved 
in any change, as if they were parts, merely, of the 
machinery under their own eare. One of the most 
discouraging indications of the general tendency to 
stereotype all railway machinery is the indisposition to 
experiment with anything new. We have had nothing, 
for a long time, worthy the name of railway experi- 
ments, and when experiment languishes "progress 
ceases. Nor are experiments of value wnless carefully 
made, without prejudice, and the results should then, 
in the common interests of science and the public 
good, be laid freely before all who are competent to 
form an opinion upon them. 
Zenau CoLpurn, 

PROPOSED TUNNEL UNDER THE CLYDE. 

Tue tunnel, of which we give illustrations on page 224, 
was designed, in the year 1865, by Mesers. Robertson and 





from 30 ft. to 60 ft. of staging is necessary for the carrying on 
of the work. 

The same plan as illustrated above may be carried out in 
the construction of railway or road tunnel under rivers, by 
simply enlarging and strengthening the various parts, 


STRAINS IN PROPELLER SHAFTS.* 

We have received from Professor W. J, Macquorn 
Rankine the Son to his on the above 
subject read before Institution of Total Apihieone at 
their reeent meeting, and published by us on page 216 of our 
last number: a 

Example of the Rule, lowing or reaction, due to heaving 
equal to 4 of Weights ieS0n ieee before. 

Twisting moment M= 7,126,200 in. tb., as before. 
Multiply by 61 





Divide by q’= 7200) 36,340,000 product. 


First approximation, d’ *= 6,047 
d= 17.15 in. 





l’Anson, of Darlington, as a substitute for one of the ferrics 
on the river Clyde at Glasgow, and the system on which it is | 
constructed is specially adapted for use on rivers where there | 
is much traffic that cannot be interfered with, as not more | 
than from 30 ft. to 60 ft. of staging is 

The clear internal height of the 
8 ft., and the width 10 ft., variab! 
ments of the situation. 

The whole of the tunnel is formed of cast iron, and sunk 


necessary at any time 


tunnel we illustrate is 





» according to the require 


and can be formed of single plates, or two or more smaller 
plates, joins dl together. The side pilates are strengthened by 
vertical! ribs on the outside, and hx rizontal ribs on the inside. 
the latter receiving bet we: n them glazed white tiles when the 
tunnel is finished. The top is made of the best possible form 
for strength, and is joined to the sides by a double row o 
bolts; it may be covered like the 





| 


sides, with tiles, if required. | 
Fig. 6 is a cross section, showing the joining of the tops to | 
the sides, and the construction and mode o . 
floor. Fig. 5 is a longitudinal section of the floor, and Figs. 


g 
i 


connecting the 











whole lhe ends of the section or length are then 
temporary shields of wrought iron or wo 
4, and made water tight. 


1, as shown in Fig. 


To the larger hole, shown on Fig. 7, a wrought-iron tube, 
A (Fig. 4), is bolted, and to the same hole, but on the insidk 
of the section, another tube is also bolted, together m nking 


one passage for a steam dredger to work through, by whieh 
the material exeavated and thrown to it in the interior of the 
section is raised to the suriace. To the other hole, shown on 
Fig. 7, an air chamber, for entrance and exit to and from the 
section during the sinking. is fixed, and wil! be understood 
by reference to Figs. 3 and 4. This length is now in a con- 


| dition to reeenve its complement of excavators, and be let 


a certain extent diminished this loss, but the diminu- | 


| (see Fig. 6) bolted to the interior and caulked with iron rust 


tion is not great. 

Without here suggesting means for the improvement 
of railway rolling stock, and ‘without, therefore, in- 
cutrine the risk of charges of favouritisti, it is enough 
to sa¥ that the field for improvement, if not as wide 
ever, is still wide; and that railway engineers will do 
well to cnitivate it. There may be diffi 
difficulties—in the way of change, but they are by 
The public soon learn to 
euliarities ol 








cuitlies—ercal 


AO Ineans insurmountable. 
accustom themselves to new modes or p 
conveyance, as witness the undergro: nd railway, 
and there is room, besides, for a 
chanical change, of which it is immaterial whether the 
they obtain 





ereat amount of me- 





public know anything or not, so long as 
the benefit commercially resulting from it. lt is 
sufficient for railway engineers to acknowledge, if they 
will, that our present system of railway machinery is 
defective in several points clearly recognised by the 
best mechanical science of the day. It is still too 
heavy for its work ; the long rectangular whieel bases 
do not accommodate themselves easily to curves; the 
engines press with exceptional and extravagant 
weights upon a permanent way otherwise intended to 
bear but from 2} tons to 34 tons at each wheei ; 
the éngines, too, are still too heavy for the 
horse power exerted, and they are not designed 
for the work whieh of all is most profitable on 
railways, viz., that of drawing long, well filled, 
and heavy trains at moderate speed. Whoever 
suggests improvements, or, even. the necessity for im- 
provements, soon becomes aware of the obstructive 


down, through guide piles, to the bed of the river, which is 
done by means of proper tackling applied to each corner of 
it, to regulate the deseent, and indicate when it has arrived 
at the proper depth. When this has been attained, the 
dredger is removed, and a cover plate, fitting the hole, is let 
down in position to prevent the entrance of water to the 
section while the two tubes are being unbolted (which is 


i 


done from the inside), and removed, and another cover plat 


in the usual way 


The section is now in ite right pos n with reference t« 
the line of the tunnel, but, be it can form part of it, it is 
essary that the two shields separating it from the finished | 
I } e ‘ | sat 
n put dow and the fi i san air-tight 
: ~ 
partit provid 1 wit? I r-t re me 
has to be temp varily fixed at the junction of the tw is | 
tions, and all the material necessary the fi 


through the finished part of the 


the new portion brought 
When this has been done an 


tunnel to within this partition. 





ypening is made through the shields, by the removal of the 
lowest portions of them, to allow of the equalisation of t 
ait pressure in the two adjoining sections; after this the 


shields can be completely removed, and the work 
the lengths together, and laying thé floor in the new part 
The air chamber on the top of the section 
ope ning stopped ma 


bolting 


proceede d with. 
may also be removed now, and the 
similar manner to the other. 

Any exeesa of water in the seetion, like ly to interfere wit! 
the laying of the floor, may be forced out through a hose 
pipe laid down through the finished part of the tunnel, by 
the pressure of air kept up im the hew and adj th 

j 
' 


As the work proceeds the top of the tunnel must | vered 
up to the original level of the bed of the river with clay or 
stone, as the case may require, care being taken to deposit a | 
line of clay or cement on the junction of the new section with 
the already finished part of the work, before the shields are 
removed froin between them, to prevent any excesmve flow 
of water into the interior while this is being done, and the 
sections permanently united 2 fe 

That part of the tube that is inside of the section, and 
through which the dredger worked, is taken out through the 
tunnel to be applied to the next length to be sunk. The 
piles oupporting the temporary platform may either be 
drawn or cut 





as the tunnel proceeds, as not more than | 


Divide by d= 17.15) 90,000 =, as before. 
5,248 third proportional. 

Multiply by (14+-m) w= 313 

First approximation, p/= 1,643 lb, on the sq. in. 

Intended resultant stress, s= 8,000 


Multiply by s—p’= 6,357 
Second approximation, ¢”* 50,836,000 
pf g" = 7,131 Ib. on the aq. in. 
First approximation, 4g’ 7,200 
q~qT= oo 
Second approximation to required diameter 


69 
17.16 f I+ 


_ 17.21 in 
+x 7,200 5 


W. J. M. R. 


THE EAST RIVER BRIDGE, NEW YORK 

Tuer Board of Consulting Engineers of the East River Sus. 
pension Bridge, to connect Brooklyn with New York, have 
ately held several meetings to consult on the plan of the 
proposed structure in its details, with such results as will 

rve to remove many of the doubts in the minds of the un- 
professional and induce them to share the confidence of the 
board. The gentlemen comprising the board age the well- 
known engineers, Horatio Allen, W. J. McAlpine, J. Dutton 
Steel, Benjamin H, Latrobe, John Serrel, J. P. Kirkwood, 
and J. W. Adams. They unanimously decided, after a care- 
ful and detailed examination of Mr. Roebling’s plans, that 
there is no insurmountable obstacle to building a suspension 


od by | bridge of 1000 ft. spam and even much greater. 


rhe problem of a proper foundation tor the towers presents 
the greatest difficulties. On the Brooklyn side it had been 
found by borings that there wasa substratum of boulders 
which eould not be disturbed by the current, and here a firm 
foundation could be obtained. But on the New York side 
the borings indicated only sand and decomposed rock, and the 
question was carnestly discussed whether the current of the 
estuary might not, in time, wash and scour out this sand, 
rendering the foundation of the tower insecure. By careful 
comparison of old charte with the present state of the river 
bed the board concluded that the narrowing of the channel 
by artificial encroachments while increasing the force of the 
current, had not materially affected the margins, nor tended 
to scour the New York shore. Mr. Roebling firmly believed 
that it would not be necessary to dig as low as 107 ft. below 
low-water mark, at which point solid rock was found, and 
his opinion that a depth of 70 ft. would be sufficient was con- 

| curred in by the board. On digging the foundation for the 
| dry dock, which is near the proposed site of the New York 
| tower, Mr. McAlpine found the sand capable of sustaining a 
| weight of 10 tons per square foot, The weight of the bridge 
| towers is to be only 4 tons to the square foot. The area of 
| the foundation will be 165 by 100ft., composed of heavy 
i timber, the mass to be 2Oft. thick and securely bolted to- 
gether. Om this the tower, of heavy stone masonry, is to be 
erected, 300 ft, highs On the Brooklyn side it is believed 
no tirober substructure will be required, the masonry resting 
, directly on the rock. The rigidity, sustaining power, and 
| durability of the bridge were severally considered, and the 
plans submitted to secure each of these clements were unani- 
mously wdiopted; the great work will, it is believed, be very 
soon commenced The Cincinnati bridge has a span of 
1,067 ft.. and the second Niagara bridge one of 1,264 {t., 
336 ft. less than that of the proposed Kast River bridge — 











Scientific American. 


Usivessiry or Enispvren—Cnair or Cuemisrry.— 
Owing to the election of Dr. Lyon Playfair as the member of 
Parliament for the Universities of Edinburgh and 8t. 
Andrew's, the Chair of Chemistry, which he has filled for the 
last ten years, is now declared vacant. ‘There are already 
several candidates for this famous chair. Amongst them may 
be mentioned Dr. Anderson, the Professor of Chemistry in 
University, ani Chemist to the Highland and 
Agricultural Society of Seotiend ; Dr. Crum Brown. and Dr 
Mevenson Macadam, beth of Edinburgh; and Mr. W. H 
Perkin, F K.S., the gentleman who, by bis discoveries in the 
aniline or coal-tar colours, may be saul to be the founder of 
oné of the most remarkable scientific industries of the age 
The curators will meet on Wednesday, Lith instant, to elect 
a suceessor to Dr. Lyon Playfair. Applications of intending 


(rlasgow 





candidates, and relative documents, fall to be ed with 
the Secretary of the University on or before Saturday, the 
Srd instant. 

# On page 216 of our last ber, middle col , in 
equation 3, for “ (14-M)” read “ (1-4-s).” 
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ent. of malleable iro Resides thin, ma 
t p ' i) 

loanmd t pis at 
mountains of the ore which yield 80 or 90 per cent. of iron 


The 


several points along the ‘ werd 


wealth in 


territories lb well known, and alrea the gold and silver 
mines of Colorado have benefited from the netruct of 
he yet unfinished line. The castern terminus of the Paciti 
Railroad, on the western shore of the Missouri. is reached by 
a choice of routes—the Chicago and North-We« he 
Chicago, Rock Ieland, and Pacifi und »” Burlington and 


Missouri Railways—all converging to Council Bluff, whict 

















st is opposite to Omaha, that hae «0 lately been made a 
flourishing city while Council Bloaff iteelf, which four 
years since had scarcely an existence, and lay she Ib 
tween the hills, has spread iteelf out w towards t r 
and from east to west the broad table-land sloping to th 
Missouri is laid out in rectangular building lots ; and hand 
some warehouses, stores, hotel and dwelli speak of the 
prosperity the 16.000 inhabitants ha fou : l 
Indians’ meeting ground I mnect the diver nes 
from Council Ll with the terminus l’a k 
way, the Missouri will soon | panned ae) 
bridge 2500 {t. lot im spans of | f art 
river by cylinders 4 [t. 6 in. in diameter Omaha f 
workshops, and forms t most impor t 
The rolling stock, bat not t T t her 
and the numerous anuia ri md 
eels of the railway army and 
formed the 4 i ft townsl West 
Missouri lies th f 1 7 t r ve 
boundaries, mark ! t paral] fi 
i la uve f t 
lerous Indians, a the s 
’ rat tt and ti f 
’ io 4 
be 
cafhons and aby far at h t 
Platte to the R M ta f 
and from its I ! t iat 
Ititude of aller 
rud s ‘ } Mi 
And tiv ) 1 
ached and Eva 4 
rt ‘ ind a 
posing bar : 
evel lhe y 
fo | ar 
] th | 1 a I : 
. ward ta ¢ I ( 
the Stat ef ¢ <2 ’ 
} ‘ ; . 
N alas « 
‘ ; f al . . 1 a i 
ar 1 be aT ’ 5 t ’ ' | a 
t they mpg ‘ ‘ ! t 
tance has be r ved l t rad 
ma and worked 
Salt Laks tersected | t { ‘ 
latitad ] central 
ited ternal pia i I th t 
va 28 ef ims fed t r 
ak he 
ition for the railw N 
Rocky M t eure? 17 } 
f Salt Lake the G n ri t 
Wind nd 
s with the ¢ ’ 
‘ t rtt } ( 
iif N I S La s 
f h { ‘ r I 
‘ n bh ] | pla " 
Ik Mounta . 
Falls t W Niaga 
wr ky wn t 
. ' ' f 
! i w, ft 
la and casca 
and jus ‘ 
tumbled ral 
t th of 210 ft. | 
n sere ti . . 
off i any ste for ‘ } 
i rie ' i t ‘ ff t 
120¢h parall nent gi i 
” > Nevada ha " | 
eleva rine In 14 miles 11 f t 
< : i t ! i Phis 
j & ft. long, has bee ‘ 
aT ond illustrated 1 imt I KET 
Ine 5 use bes th - 
this section, Wet of a mu tigh wt : 
ga mathe © ‘ 1 I 
the ¢ Santee , " ‘ made 
andl heavy curves antil Sacra » and t li 
reached, and San Fra “at siles be w ) 
nected by a temporary } to be ma anent shortly 
imi extended acroaa the na w bay 1 duct. which wil 
condnet the Pacific Railway ry threshold of the 
(olden Gate. To be continued.) 
Tax Merrorourray Rateway.—Thy her passen- 





gers conveyed over t 


trict 


x Metropolitan, the Motr t 
the Hammersmith, and the St. John’s-wo 
Easter Monday was 14 





precious minerals of these westward 


| save. 


lustrial Museum, 


prove 


| Museum Wu encr 






hauway on | to ex , 





ENGINEERING. 


rHE LATE MR. HENRY BOOTH. 

ame of Henry Booth will always be associated, with 
erge Stephenson, as one of the clear-sighted, 
¢ men who engaged successfully in the long struggle 
judice and ignorance at the commencement of our 
As early as 1822 the possibility of railroad 











agains 


} 





raliway history. 
establishment was discussed, and from that time, till the 
Liverpool and Manchester Railway scheme took a nite 


und practical form Henry Booth was one of its lea ling pro- 
wtlerTs Tw the 20th of October, 1824, the 
wiginal prospectus was issued, with Mr. Booth’s name on 
torate. As the this pro- 
rectus possesses special interest, the more so that Mr. Booth’s 
“ Railways,” it 


years later, on 


first document of tts s 


the dire 





hand is evidenced throughout its length 
hold out to the public not only a cheaper, but far more 
mveyance than any yet established 
de and of commercial enterprise 
DY Merchandise is 
New York to 


vari 


expediti mode of « 
In the present state of trade 
despatch sn less essential than ecor ’ 
f sently brought across the Atlantic from 
twenty-one days, owing to the 





rey 


Liverpool! in while 















































causes ol lay at e enumerated “ia have 1 sOmn¢ 
star n longer on their passage from Liverpool to Man 
water. But this reproach,” the prospectus says, “ must not 
perpetua The advancement in mechanical science 
renders it unnecessary; the good sense of the community 
akes it impose Let it not, however, be imagined that 
were England to be tardy other countries would pause in thé 
arch of improvement Application has been made on be- 
I {the Emperor of Russia for models of the locomot 
Li I l wr of the ¢ tinental Governments h 
rised of th rp schemes for the fac 
g of traffic now under discussion by the British 
1 States of America, also, they are fully 
alive to th portant resuits t be antici ated from the in 
trodu n of a gentleman from the United States 
ng recently arrived in Liverpool with whom it is the 
pr mal object to « t the necessary infort n in order 
‘ “ i railway t con et the great rivers 
Oh rT} immedia ind pr nt ad 
t ated i prop i railr s are 
iia t ra " ttior mt ree 
, t ut | t y and d spat “ iw 
r t tra t wer | se Uf ween | ert ard 
I " 4s : } sey niar ng t 
» i , r ry 
A “ T » i ‘ t i 
( " } git ket ing ater 
t r mi f mg | ! s 
‘ { f ig ter distar s at m 
' ra I ra. a in t y { 
, ‘ tag 
‘ , ly wu 
, and manure ata ‘ 
M sa i ex ! “ 
) ya rT t ‘ ~ wavy 0D = it t? ur 
pu ation, tl ma i und im 
tan which cannot m at 8 Line rt 
i year a new prospectus w Iss with a pital 
O.000 ami on the 6th of 1x2 the B | i 
rough t both Houses t Commons with a 
aj \ 47, in the Peers with a majorit f 30 against a 
ninority of 2 
Mr. B ait v ed uted as ar , I r. had 
rth : t if nd | t ' n I 
I 1s ! 
the ¢ i rew -« pings whl r now t 
ativ Use { ! : ‘ 
: t} slar boiler 
‘ - . a had vever t st tw 
| ' s suggestion, as wn by h t i 
lated 182 r l t “ 1 was 
t N iat i | J irmhai Arts LI i In 
Re pos y Arts,’ Is N 
I i f the I nd Mar ster | 
Vie | ash ‘ t ; tly ‘ 1 od y t ter 
h ' } ‘ mr t } ty 
} ; 4 4 “ th at 
r . tion of 
f nv i watched gr h irom 
‘ ' ge to t rreat sy m which 
t i and N Western Railway 
g %1 ens OF f tl rost in- 
P la forg n pages of Enghsh engineering 
rh n of rds, which ha had 
n i " rs of Mr. Henry Booth and his 
I Co ENGINE Ihe pair of 24 in. cylinder 
nor 11) Corliss engines at Woolwich Arsenal are 
ited daily Working to from 200 to 250 indicated 
wer the consuraption of good coal averaged, in the 
half March, from 3.3 lh. to 3.7 Ib | r indicated hors¢ 
wowe Tt ir —_—_—_—_" 
EXTEN sor Tux Entnevreu LIxpusrriaL Musecu.— |} 
The Lord Provost Edi rgh received a communication | 
» the Treasury Chambers Monday week, in reply toa 
nemorial forwarded some i intimating that the 
ords Commissioners of Her s Treasury are prepared 
agree to the insertion in ; mates for the ensuing 
ear of a vote of 10,0001. towards ‘the extension of the In- 


t 68340! 


on the understanding that the ultimate 
st will not exceed . 17s. 2d., and that no claim for 
mpensation will be allowed by the Government to the Im- 
ment Trustees, in respect of alleged servitudes claimed 


by proprietors of houses on the north side of Argyll-square 


er the 


ground on which the extension of the 
ach, and that an agreement to this effect 
jon of the ineertion of the vote. The sum 
led on the museum ‘is 27,5887. The matter 


garden 


ill be a condit 


ady expen 


was brought before the Improvement Trust at their meeting 
P n Dis- | last Tuesday week, and a resolution was unanimously agreed 
ut the foregoing intimation, and | turned out, in the lathe, as 
2,10 Government for servitudes. | made. Its weight, in the rough, was nearly 35 tons. 


biisia 


rt maac DO Cialm on 











| situated on a bed of gravel in the open country. 








| foreign Governments. 
| tively engaged upon the 1200 horse power engines 
| Sultan—copies in every respect of the engines of the 





and Beardmore, of the Parkhead Forge, Glasgow. 
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INTERNATIONAL COMMUNIGATION. 
Tux following is a summary of the objects and advan 

of the International Communication scheme of Messrs. Jee 
Fowler, Abernethy, and Wilson. Under the above title it is 
proposed to establish a powerful steam railway ferry across 
the Channel which separates France from England. To give 
the fullest efficiency to this ferry, it is also proposed to con- 
struct harboars on each side by which the ferry steamers can 
make their passage without dependence on tide, or wind, or 
a. The steam ferry boats to be used will be 450 ft. long, 
57 ft. beam, and 85 ft. over the paddle boxes; and they will 
be propelled by engines of 1500 horse power. The passage 
from shore to shore will be performed in one hour, and from 
the size and form of the steamboats, motion in any weather 
will be almost imperceptible. For the more complete accom- 
modation of passengers and goods, it is intended that earri- 
ages and wagons be taken on board the vessels, so that no 
change will be necessary between London and Paris, and 
other great centres of travelling and trade. The transfer of 
&c., on each side will be accomplished by hydraulic 
machinery, which has been designed im such a manner 
that each transfer can be effected within the pe riod of five 

t The steamers will be luxuriously fitted up with 








earrmge 


iinutes 


waiting rooms and every convenience, so that passengers will 
have the advantageaf securing their seats in railway carri- 
ages out their journey without change, combined 





1 ’ mimodation afforded on the deck and in the 
saloor The harbours on each side of the Channel are de- 
“i so as to be capable of easy entrance at all states of 
und in all weathers, and are of such eapacity and form 





- | that at the point of interchange with the railway the water 


tically calm. ‘The boats will ran into a covered 
water station, so that all interchange either for passengers or 
| be effected in still water, and under the shelter of 

ng complete protection from wind or rain. The 
Dover conveniently 


} pr 
Wiki pt 





goods w 
1 rool. g 
I 


harbour will be at and can be 








approached by the two important railways which converge 
at that town, viz., the South-Eastern and the London, Chat- 
ham 1 Dover The French harbour is prop wed to be 
between Cay nez and Boulogne, where the depth of 
water and other natural advantages of the locality are 


for the construction of such a work, 





pecultarly favourabie 
I'o connect this harbour with the Northern (of France) Rail 
“ 1 short branch line of about four miles in length will be 
r !. The result of the earrying out of this work of 
tional communication will be, a8 regards distance, a 
aving of two u s of water and fourteen mules of railway 
bet en L und Paris; and as regards time a saving of 
tw irs. part by the greater speed across the Channel, 
rtly by the reduction of distance, and partly im the 
minished time required for the transfer of passengers, 
! , af iggage These savings of distance and time are 
mportant; but they are comparatively insignificant to the 
pert ertainty and perfect comfort which will be obtained 
in all weathers and under all eireumstances by the proposed 
pation of harbours, boats, and mechanical arrange- 
rent The total expenditure for this great object will be 


lees than 2.000.000/ The ferry may be in operation in two 
years, and the time required for the full completion of all 
the works will be less than three years 


PHE THAMES VALLEY. 


) whose suggestion for the drainage 


DRAINAGE OF 
Me. J. W 


(7sROovVER, t 

















f the Thames Valley we have already alluded, has addressed 

1 letter to the Standard upon the Kingston sewage schem 
atl following 18 an abstract 

S I trust y | favour me by the insertion of a few 

t ‘ t} ct, representiz x, as 1 have the honour 

t il of the opposing interests and landowners in the 

Our argument is very simple. The Kingston scheme is 

t th which ean be produced. If allowed to be earned 
i " ve all the other towns and places just as bad 

wes the confiscation of the only open site 





it t jor a purpose which, even assuming it not to 
lisar at ast provokes universal hostility, and, if 
iw so, prejudice ; and when it has done all pro- 

: niy one town, and that the nchest of 
\V t but in this inquiry at Kingston defendant 
n illowed to speak), that by a combination of towns in 





the question of “ out-fall” can be satis- 
| finally settled for the present and future neigh- 


which would be exceeded threefold by 





separate acti 
We propose to establish one continuous line of intercepting 
vel sewer by the side of the river, and in its place ; as 
purposes this is now removed. We reeommend 
one management, and 
government, 





low le 
( it-fa 
ne central pumping station, under 
farms under one able 


one sewage group of 





Consider, for one moment, what separate action means— 
from Richmond to Chertsey alone. Eighteen pumping esta- 
blishments, eighteen sewage farms, eighteen separate con- 
“ts for sites, tor lands; indictments for nuisances, Chancery 
proceedings, law, parliamentary, and engineering —all mul- 


| tiplied eighteenfold. 


J. W. Grover, Member Inst. C.E. 
9, Victoria Chambers, Westminster, 8.W., March 27, 1569. 
Tux Forty-ton Gunx.—Preparations are making at the 
Royal Gun Factories for the manufacture of the 40-ton gun 
some time ago designed by Mr. Fraser. Of the 25-ton 11 m. 


| guns, a good nurober are already completed. 





Manive Exoines.—Messrs. Maudslay, Sons, and Field 
are completing three pairs of 800 horse power engines for 
Messrs. John Penn and Son are ac- 
of the 


Her- 


sound a forging as any ever 


The great crank shaft was forged by Messrs. 


cules. 
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Thames Valley Drainage Outfail. By 8 J. Henvos 
Heeeraae, C.E. 
{x the above pamphlet, the surveyor of the Surbiton 
Improvements Commission, has put forward his views 
respecting the drainage of the Thames Valley, a 
work which by this time ought to have been de- 
signed and nearly carried out. The Act passed in 
1867, enforcing the diversion of the drainage from all 
the Thames Valley towns, comes into force this year, 
and the various local commissioners will be liable to 
the heavy daily penalties provided for in its clauses 
Meanwhile, from time to time, designs are published 
for this work, and nothing more is done. Mr. 
Herrtage has on a previous occasion, in conjunction 
with Messrs. Grover and Wragge, prepared plans for 
the efficient drainage of the Thames valley, and the 
present proposition is an amended design, more com- 
prehensive, and estimated to cost double the amount. 
The present scheme proposes 
from Richmond to Kingston, collecting all the sewag 
of these, and of the immediate parishes. At Kingston 
would be the first pumping station, which would raise 
so the drainage from Surbit 
running along the towing path to the lift. At Twicken- 
ham and Teddington, mains would be laid across the 
river, making junctions with the main sewer. Crossing 
beneath the river at King 1, the remainder of the 
works would lie on the north side, crossings being 
made at necessary interval There would be a 
second pumping station opposite Walton, and a third 
at the reservoir, near Chertsey, where the system ends. 
Mr. Herrtage estimates the cost of this work at 
167,000/., to be raised by borrowing powers, and re- 
paid in fifty years, by local taxes of 63d., 53d., and 
td., in posed upon each district 


construct a sewer 





1} tad 
on, collected in a sewer 











. 








in proportion to the 


magnitude of the work connected with if. Mr. 
Herrtage’s plan possesses faults from which the 


system, suggested in 1867 by Messrs. Grover and 
Wragge, was free, and in his estimate he provides for 
all the rainfall as well as the sewage being pumped 
from Richmond to Chertsey—a fatal error in any 
cheme providing for the Thames Valley drainage. 





NOTES FROM THE NORTH. 


GLAsGow, Wednesday 


























past. Other pits are about to be sunk by the same company, 
and the Messrs. Darling are busy. Messrs Gray and Paul 
have lately sunk to a valuable seam of household coal, and 
as soon as the branch railway on the Climpy estate is finished, 
they will be able to start their new pits. same employers 
have also commenced to sink another pit to the gas coal on 
the Wilsontown estate, to which a braneh railway is in course 
of construction. Throughout the western portion of the 
country a similar state of matters prevaile—shankers being 
fully employed, and navvies find work on the various branch 
railways. Still the coal trade is sluggish, and the above 
mentioned extensions of enterprise cannot be taken as 
certain symptoms of returning activity. 

Aberdeen Harbour Improvements. —A special meeting of 
the Aberdeen Harbour Board was held last week, when a 
report was submitted from Messrs. Hawkshaw and Aber- 
nethy, consulting engineers to the Board, on various points 
of detail in the carrying out of the scheme of harbour im- 
provements, as to whether their opinion had been asked by the 
Board. ‘The engineers adhered in the main to their original 











report, bu ivised some char ges in the order of executing 
parti proposed werks. The Provost 
nu f wing ul the report, and 

with the necessary works with 
as little delay as pos ibl application being made to the 


Public Loan Commissioners for a loan to meet part of the 

€ xy nse, 

Philos 7 hical Society —Chemical 
section on Monday even 
by Mr. Thomas Rowan 

“On the Examination 


Section.—At the meet- 
ng an interesting paper 
F.C.S., Atlas Works, 
of the Flame of the Besse- 
In it he detailed many observations made 
ther and himself by means of the spectroscope and 
by coloured classes of various combinations on the Bessemer 
converter fame. He showed an instrument just devised for 
performing the observations Mr. Rowan also read a 
pa r “On the Molecular Condition of Iron containing 
*osphorus.” 








Macmillan versus Caird and Company—It may be re- 
membered that in the month of December, 1867, a ship- 
builder named Macmillan was killed in the shipbuilding yard 
of Messrs. Caird and Co., Greenock, by the falling of the 
framework of the steamer Westphalia. An action at law 
was raised in the Court of Session by the widow of Macmillan 


against Messrs. Caird and Co., concluding for 5001 as 
damages and solatiam, on the ground that the pursuer’s 


husband had been killed through the fault of the defenders 
The case was tried last week, by Lord Ormidale and a jury. 
His lordship showed that t! ision, Wilson o. Merry and 
Cunninghame, in the House of Lords, was the proper ease to 
guide him in charging the jury. It was in effect that the 
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G w Pig-Tron M \ week ago the prices of 
| in the Glasgow h falle ry # ! 
th ‘ | was K i | I 
es Wer ‘ ne mor On Mor 
\ terday V ffered and tak 
t cash, at r ! 1 vy the ket 
f and pri have gor | ra t Ye. 10d. cash 
! ld. one month. J 1 < ness No. 1 Gart- | 
rrie are quot vy at ¢ 1 60s. 6d. Stocks 
ir creasing ir . ! rs. From Seotch port 
th mount of | hipped last week was 15,305 tons 
king 128,651 ith December, 1868, or an} 
use of 18,420 tons over the exports for the correspond 
g period in 1867-68. The imports of Middlesborough 
pig-iron into Grangemouth th ear, up to 27th March, 





to the extent of 8946 tons 





were 17,605 tons, or s 
when compared with the i 
riod im 1868, 

State of Trade in Lanarkshire —At the railway plant 
works, about Glasgow and Wishaw, there has lately been 


rts in the corresponding 


i 


increased activity, but the estal iments are not all as ye 


t 
y employed. In some of the metal t we is being 





There is a fair demand for tubes, edge tools, files, &c.., 
tended for the home and Continental markets. At many 
the engineering works, four es. and boiler yards there 
t full employment for the operatives, while contract prices 

re being eut very fine. Gi: ating, and water fittings 


in tolerable steady deman The frequent, and alto- 
gether unprecedented, advances in the price of tin still inter- 
tere with the prosperity of the tinplate trade at Coatbridge, 
present rates are quite unremunerative to the manu- 
turer. A great extension of machinery is taking place at 
the Coatbridge works, and the erection of other works in the 
eighbourhood of Motherwell is spoken of. Prices of tin have 
itely further advaneed 32. per ton, common block realising 
about 1277., and refined 1341. per ton. Extensive additional 
machimery is being etected at some of the malleable iron- 
works, trade at which is reperted generally as being very 
fair, The Government has just heen in the market here, 





and a contract has been closed for an order for 18,000 tons of 


material. Other orders for the south have also been booked. 
he improvement in the oil trade still continues. Prices are 
vancing, and sever! oilworks that have been standing 

: idle are preparing, or are expected, to get again very 

into working order. 

New Coal Fields in Lanark hire.— Notwithstanding the 
urprise and disappointment which continue to be felt at such 
a long period of depression in th i trade, some employers 
seem sanguine of better times, as in almost every direction 
they are opening up new fields, or extending their old work- 
ings. Inthe Upper Ward of Lanarkshire, the Haywood Gas 
Coal Company have, within the last few days, “ won” the coal 
im the pits they have been sinking for a considerable time 
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H.M. TURRET SHIP CAPTAIN, 

Ons Saturday morning last, Messrs. Laird Brothers, Birken- 
head, launched from their large dry dock the armour-plated 
ar ae were: ag ae ow by them from the 
designs of Captain C N., C.B., as representative 
ship of his turret system. The principal dimensions of the 
Captain are as follows: th over all, 335 ft.; ditto 
between perpendiculars, 320 ft. ; th extreme, 53 ft. 3 in. ; 
tonnage, 4272 tons ; draught of water abaft, 23 ft. Gin. ; 
ditto forward, 22 ft. 6 in.; height of freeboard or upper deck 
gunwale above water line, 8 ft.; height of portsill in turrets 
above water line, 10 ft. The vessel is fitted with twin acrews 
17 ft. in diameter, which will be driven by two separate 
pairs of double trunk engines. ‘Lhe collective nominal power 
is 800 horse power, and the indicatad horse power will not be 
less than 540. The engines are fitted with surface con- 
densers, and the four eylinders, which have each an effective 
diameter of SO in., with a stroke of 3 ft. 3 in. are steam 
jacketted. The steam is supplied from i boilers, having 
28 furnaces. The bull of the ship is wholly protected b 
armour from 4 ft. below the water line to the upper dock 
gunwale right fore and aft, the thickness of armour opposite 
the turrets being 8 in., and on the remainder of the midship 
portion 7 in. slightly reduced towards the ends. These plates 
rest on a backing of East India teak 12 in. thick, through which 
they are bolted ¢o the skin of the ship, which is 1; in. thick, 
formed of two 4 in. plates, the whole supported by massive 
framework 10 in. deep. This backing is further supported 
hy longitudinal girders 10 in. deep. The upper deek at the 
level of the top of the armour is covered with iron 1} in. 
thick for the length of the turret spaces, and with lin. plates 
over the remainder, supported by iron beams 14 in. deep, and 
covered with teak 6 in. thick. The general construction of 
the hull of the ship is similar to that of other large armour- 
clad ships built for Her Majesty's navy. The fore-end 
terminates in a massive wrought-iron stem, formed as a 
ram. 

The armament is to consist of six guns, four of which are 
to be carried in the turrets and two on the upper deck. The 
guns in the turrets are to be 600-pounder 25-ton guns; 
those on the upper deck, at the fore and after end, are to be 
100-pounder 64-ton ehase guns. The turrets, two in number, 
each carrying two 600-pounder 25-ton guns, project through 
cireular openmgs in the upper deck. That part exposed to 
shot is covered with armour plates 10 in, thick a the 

vorts, and for one-third the circtmnference, and with plates 


i 
|) im. thick for the remainder; while the lower part and all 
| the gearing is proteeted by the 8 in. armour on the sides of 


the hull. The height of the centre of metal of the guosis 
12 ft. above the water line, which will admit of them being 
fought at wea in very heavy weather; and they will have 
an are of training from the foremost ‘turret of 154°, 
and from the after turret of 166°): The turrets are each 
27 ft. external and 22 ft. 6 in. initternal diameter. The 
lower part below the armour shelf is constructed of a 
cellular form, large openings being left for entrance and 


| for passing in ammunition; these openings serve also 
| to ventilate and light the lower decks. The turrets are 


fitted with a complete system of hand-turning gear in ad- 
dition to the steam gear. The advantages of a poop and 
forecastle for a sea-going ship, as adding to comfort when 
with its head to the wind, and affording a certain 


teaming 


| an nt of additional aecommodation for officers and crew, 


have led to their adoption in this ship. The poop and fore- 


t | castle are connected by a centre spar deck, 26 ft. wide, which 


| runs over the turrets, giving free communication from one 
| end of the ship to the other, in all weathers ; the hatchways 


| 


i 
| 


round the funnel and amidships are of iron, forming a sup- 
port to this deck and supplying a system of ve ntilation. The 
spar deck is framed of iron, the part over the turrets where 
it is necessarily unsupported being carried by deep fore and 
aft girders, which will be used as hammock nettings, and 
the whole of the undersides of the beams are plated over with 
steel plates. The space thus provided for working the ship 
leaves the upper deck clear from the poop to the fore- 
training of the turret guns. It has not been 


castle for the 


| considered requisite to fit hinged won bulwarks at the 


master or employer was not answerable for the fault of the 
r or foreman, provided he has appointed properly 
and competent per » take charge. Of course, 
with such a ruling the jury could searc y lo anything else 
than give a verdict for th efenders. They did so, but 
granted no expenses. : 
{ “leen Launch of a Stea Corvette for the Japane S¢ 
G “amen On Saturday a steam corvette ironclad was 
sunched from the yard of Mesers. Hall and ( Aberdeen, 
if t Japanese G rn t I launch was a most suc- | 
| on the ve taking her future element with the 
tand most gracet ma r possible. The vessel iv 
>} tons burthen, of 250 hor power nominally, capable « 
| working up to 1000 horse power. She is above 200ft. long 
by about 40 broad. SI s clad by iron plates about 7 i 
long, 3in. broad, and 34 in. thick She is to be commanded 
| by Captain James, and mounts ten gt rge calibre, and 
is pierce i for fourteen guns. Leing t first ironclad 
war vessel built in Ab en, she attracted a large concourse 
of spectators who were gratified at the success of the launch. 
Zinc aS A Souperirute ne Quicksitven ms Gor} 
Misine The Scientific Review speaks as follows of the use 
of zine in place of quicksilver in gi mining :~-“ M 
Dy’ Heu e still pursues } experiments in this direction. 





He now finds that in the amalgamation process only about 
the cold is extracted from the rock. Melted zine appears 
to take up all the gold ag and rubbish to float at tts 


surface, requires little heat to keep it melted, and from ite 





volatile nature can be distilled in a retort to separate the gold 
and re-collect the zine itself The mode of operating is 
simply to introduce gradua the gold-bearing rock, in a 
pulverised state, inte a bath of melted zine. This metal im- 


mediately attacks and s nearly every particle of gold, 
while the debris rise to the rface of the bath and can be 
skimmed off. When sulphurets are present the rock nrust 
be previously roasted. Surely nothing can be more economical 
pot effective than this when plenty of zine ore is at band.” 






Tux Mowr Cents Toxyet.—The official reports on the 
Mont Cenis tunnel show 67 metres excavated from the let to 
the 16th of March. The total excavation up to the latter 
date was $454 metres, leaving only 2766 metres to pieree. 
The directors of the Alta Italia Company, says a letter from 
Milan, have been offteially informed by the directors of the 
Mont Cenis Tunnel and Company that the quartz has been 
got through, and that the quality of the roek remaining to 
be pierced is such as will admit of progress at the rate of 190 
metres a month. According to that statement the tunnel 
will be open to passengers on the Ist of January, 1871, and 
before April of the same year the locomotive will be running 
through it. This imp vigorous and rapid work on the 
part of the two cormpanies (Alta Italia and Paris, Lyons, 
and Mediterranean) which are to construct the lines 
from Susa Bardonnéche on this side, and from Modane to &t. 
Michel on the other. They are but short sections, but there 
is some very arduous and difficult labour to be performed 
upon them. 









level of this deck, as it is not necessary that any men should 
be upon it when at sea, and the only protection afforded, 
therefore, consists of light iron stanchions, with wire rope, 
which can be lowered down imto the hollow water-way when 
preparing for aetion. The Captain is fully rigged ae a ship. 
The lower masts, which are of iron, are on the tripod system 
of Captain Coles, and are so arranged that the tripods of the 
foremast and mizenmast come into the forecastie and poop, 
and the upper rigging is attached to the spar deck above 
range of fire. There ts therefore no obstruction to the train- 
ing of the guns, except. fram the foot of the main tripod. 
The two turret spaces-ate particularly roomy. in the centre 
part a large space is bulkheaded off so as to be used as a 
supplementary coal bunker, holding about 200 tons of coal, 
in addition to the 609 tons which are to be steted in the 
regular bunkers, Below the lower deck ave the magazines, 
shell-rooms, water-tanks, provision rooms, and all the store 
rooms, in addition to the engines, boilers, and coal bunkers. 


Proritap.® Bauway Worxixa.—The report of the 
Tottenham and Hampstead Ratiway, just ismed, states that 
the traffic receipts from the Qist of July to the 3ist of 
December leat were 58/., showing a deficit on the coat price 
of working and maintaining dering that period of 1271! 

Discovery ov Leap Ong 18 Nogru Yorxsntrs.— Much 
interest has been awakened during the last week by reports of 
the discovery of lead ore on the Rosedale Moors, i close 
proximity to the well-known ironstone mines of the Ferry- 
hill and Rosedale Company. Examination has shown that 
lead exists where least expected. Scientific examination is 
to be made with a view to report as to the feasibility of work- 
ing the new mineral. In the event of the new line of rail- 
way proposed between Malion and Helmsley, a branch would 
serve the new district. 
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RETARDING RAILWAY TRAINS. 

It is a somewhat curious fact that, while during 
the past three years or so railway engineers on the 
Continent have largely adopted the plan of retarding 
trains by means of counter-pressure exerted against 
, the subject has re- 
ceived practically little or no attention m this country. 
That the ordinary plan of retarding trains by the ap- 
plication of brake blocks to the wheels is at best but 
s very imperfect one, it is impossible to deny ; and it 


{ pistons of the locomotives 


appears to us to be well worthy of consideration | 


whether it can not, in many instances at all events, be 
replaced by a less erude system. On those lines, 
especially, which have long inclines down which it is 


ot safe to run the trains without the application of | 


some retarding power, a more perfect method of 
effecting that retardation than that at present in use 
ppears to be particularly desirable. On sucl: lines 
not only does the rapid wear of the brake blocks in- 
troduce an important item into the cost of working, 
but there is an absolute waste of power caused by 
the use of the brakes which it is most important 
sh yuld be avoided. 

A the oretically perfect brake would be one which, 
while giving perfect command of the train, should act 
1s a kind of reservoir of power, absorbing the energy 

r “work” stored in the moving train, when the latter 
has to be retarded, and giving it out again as required, 
when a start has to be made or the motion of the train 
accelerated. It is scarcely necessary that we should 
observe that these ends can never be fulfilled | practi- 
cally, even in the remotest degree, by any brake acting 
on the principle of effecting retardation by opposing 
frictional resistance. We say practically, because, as 
far as theoretical principles are concerned, the ap- 
plication of frictional resistance would cause the traus- 
formation of the energy absorbed into sensible heat, 
and this might theoretically be again converted into 
ts equivalent number of foot-pounds of useful work ; 
practically, however, as we have said, this could not, of 


course, be done. Practically, in fact, all work expended 
in overcoming such frictional resi as is produced 
by brake blocks, is lost beyond all hope of recovery ; 
and in searching after a more perfect method 
retarding railway trains, those forms of apparatus in 
which friction alone is used as a retarding power must 
therefore be avoided. Our reason for saying friction 
alone will appear presently. 

Leaving, then, friction brakes out of the question, 
there are three principal methods of retarding trains, 
which have at various times occupied the attention of 
inventors. Thus, in the first place, it has been pro- 
posed that trains should be retarded by causing them 
through the intervention of suitable gearing con- 
nected at pleasure with the wheels—to coil or com- 
press springs, these springs being subsequently re- 
leased, and caused to give out their pen, power 
to the train when the latter had to be started. Some 
very wonderful patents have been taken out from 





brakes of this kind; but it is, we think, unnecessary 
j that we should say more of these pians, as all engi- 
| neers will at once see their impracticability. Next, 
| we have the suggestions of those who propose to retard 


a4 | trame by causing them to pump air into a reservoir, 


he air thus compressed being in some cases employed 
to furnish a motive power for assisting in the starting 
if the train. We remember the designs of one in- 
ventor who, with a desperate disregard of the £ s. d. 
side of the question, proposed to fit a number of the 
carriages on each train with cylinders, pistons, con- 


j 
| 
| 
| 
| 
| 
| 


j hectis g-rods, valve gear, &c.; u being intended that 
| when the train was to be stopped this machinery (the 
ivalve gear being reversed) should be employed to 


| carriage, and that when the train was to be started 
the compressed air should be admitted into the cylin- 
'ders of the carriages again, and made to serve as a 
driving power as long as it would last. As an idea, 
this plan was no doubt all very nice; but we fear that 
| its chanees of ever getting beyond the ideal stage are 
|exeeedingly remote. Of the various plans which have 


2) been proposed for effecting the retardation of trains | 


by expending their energy im effecting the compression 
} of air, the most practical is probably that of Mr. De 
| Bergue, which has been used on the Northern, the 


; | Eastern, and the Western railways of France, and also, 


we believe, on one of the Spanish lines, Mr. De 
| Bergue’s plan consists in reversing the engine when 
j the train is to be retarded, and causing the pistons 
| to pump air into a reservoir with which the locomotive 
| is provided; this reservoir being fitted with a safety 
| valve. To prevent dust from being drawn into the 
| cylinders from the smokebox, the blast pipe is shut off 
| from communication with the latter when the brake is 
in action, and air is admitted through a valve provided 
for the purpose. ‘The results obtained with this brake 
on short inclines have, we understand, been very satis- 
factory ; but we fear that for continued use on long 
inclines it would be unsuitable, as there would be 
danger of trouble arising from the heating of the 
pistons, packing, &c.; moreover the work expended 
in compressing the air is, in this instance, as much lost 
as if it had been employed in overcoming the frictional 
resistance opposed by brake blocks. 

The third class of brakes of which we intend to 
| speak here consists of those in which the counter- 

pressure of the steam against the pistons of the loco- 
motive is employed as the retarding power. Of these 
the best are those of M. Le Chatelier, Herr von Landsee, 
and Herr Krauss, each of which possesses certain ad- 
vantages of its own which entitle it to consideration, 
and, we may add, certain disadvantages. Herr Krauss’s 
plan, which we described and illustrated some months 
ago (ride page 475 of our last volume), consists of an 
arrangement by means of which the blast nozzle can 
be closed, and the steam admitted into the cylinders 
through the exhaust pipes, instead of in the ordinary 
way; the steam thus admitted being partly pumped 
back again into the boiler through the exhaust pipes, 
and partly discharged into the valve chests, aud thence 
through a valve into the chimney, ‘The slide valves, 
we should mention, are constructed so that they can- 
not be lifted from their places by the pressure of the 
steam on the under side. According to this plan the 
engine is not reversed when the retarding power is to 
be applied, but the course of the steam is merely 
changed in the manner we have just mentioned. 

In order to point out more clearly the differences be- 
tween this plan and those of M. Le Chaielier and Herr 
von Landsee, let us consider more minutely what goes 
on in the cylinder when Herr Krauss’s brake is in action. 
For this purpose we shall confine our attention to one 
cylinder, and suppose the piston to be at the com- 
mencement of its forward stroke. In this case the 
hind end of the cylinder will be in communication 











pulp air into a mammoth reservoir carried in a special 








king, is preadmission, 

the front end of the cylinder being placed in commu- 
nication with the valve chest, the compressed steam is 
discharged into the latter, from which a portion of it 
passes through the valve already mentioned, into the 
chimney. So far we have considered what goes on 
at the front end of the cylinder; let us now examine 
what occurs at the hind end during the forward stroke 
of the piston. During the first part of the stroke, 
the hind end of the cylinder being in communication 
with the valve ohest, any steam that may be in the 
latter is expanded into the cylinder, and this action 
goes on until the piston arrives at what in the ordinary 
course of working would be the point of cut-off. At 
this point commanication with the valve chest is 
closed, and the steam in the eylinder continues to 
expand until the hind end of the cylinder is placed in 
communication with the exhaust, when the steam 
rushes in and fills the space behind the piston, the 
supply being kept up until the end of the stroke. It 
will thus be seen that during the first portion of each 
stroke—or up to what under ordinary circumstances 
is the point of exhaust—the resistance to the motion 
of the piston consists of the full counter-pressure of 
the steam in front of it, assisted by a partial vacuum 
behind. During the subsequent portion of the stroke, 
however, the steam is, as we have shown, admitted 
behind the piston, and the resistance to the latter is 
then only that due to the difference between the 
pressure of this steam and that of the compressed 
sicam in front of the piston, We have not yet had 
an opportunity of inspecting indicator diagrams taken 
from engines fitted with Herr Krauss’s apparatus; 
but we should anticipate that the rise of pressure 
which will take place during the compression of the 
steam will in many instances be so great as to be ob- 
jectionable. If this is the ease, however, the objection 
might be readily overcome by fitting a small spring- 
loaded valve, opening outwards, to each eylinder cover, 
these valves being of course so loaded that they would 
not open until the ordinary working pressure of the 
steam had been considerably exceeded. It will be 
noticed from the description we have given that Herr 
Krauss’s is not a “ regencrative” brake, or in other 
words, the work done by the ‘meee in retarding the 
train is not stored up for subsequent use. In other 
respects we consider the arrangement a good one. 

The steam-repression brake of Herr von Landsee, 
in some respects resembles in its action that of Herr 
Krauss’s; but the mode in which the results are ob- 
tained is different. Like Herr Krauss, Herr von 
Landsee does not reverse the engine, when the brake 
is to be applied: but he closes the exhaust pipe, 
places the link motion nearly or quite in mid-gear, and 
admits the steam against the piston for nearly the 
whole stroke by means of an auxiliary slide valve, 
worked by an eccentric which is set without any 
angular advance, The employment of an additional 
valve, eccentric, &c., for each cylinder appears to us to 
be an important objection to Herr von Landsee’s pian, 
and we must confess that we cannot at present see 
what advantages he can gain by his system which will 
compensate for the additional complication. We may 
remark here that in both Herr Krauss’s and Herr von 
Landsee’s plans, the cylinders are lubricated by the 
steam in the same manuer as during ordiuary working, 
so that there is no danger of overheating, cutting, &e. 

We now come to M. Le Chatelier’s apparatus, 
which has, during the past threc years, come into 
extensive use in France, more than five hundred 
locomotives being fitted with it on the Paris, Lyons, 
and Mediterranean line alone. The apparatus has also 
been applied to a large number of engines on the 
Northern Railway of Spain and other Continental lines. 
M. Le Chatelier’s apparatus may be simply described 
as an arrangement for enabling a locomotive to be 
reversed whilst running without danger of damaging 
the cylinders, valve-faces, &c., by dust or grit drawn 
in through the exhaust pipe from the smokebox, As 
fitted to the engines on the Paris and Lyons Rail- 
way the apparatus consists of a closed copper 
box divided into three compartments, two of these 
compartments Leing respectively connected with the 
steam and water spaces of the boiler by suitable 
pipes, while the third compartment is separated from 
the two others by a partition baving formed in it 
ports covered by # slide valves. By means of 
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themselves when 


shown the| contrary, that the stil 


be more than 70 per cent. 
f coal, snd other experiments have | ney draught. 


— 
eS 


| efficacy of liquid fuel to 


ae, 


1 | per cent. of the space occupied by coal of equal steam 
ve | producing power, was found to attainable only at 
full | such an imereased cost for the fuel, that its a »plicability 
would, on that aceount alone, be limited to merely 
exceptional cases. Moreover, the necessity that 

| would exist for providing closed tanks for holding the 
and the fittings of pipes and cocks requisite for 
filing them, and for supplying the fuel to the furnaces, 
i would entail considerable outlay, and there would be 
great risk of leakage that might endanger the safety 
of the vessel, especially if petroleum or paraffine oil 


} 








were used. But chief of all the facts connected with 
the proposed application of liquid fuel in steam navi- 
ration, are those relating to the available supply of 

| aterials for this purpose Petroleum, the most 
bundant of all, is not produced to the extent of 10 
per cent. of the probable consumption of coal for 
steam vessels belonging to this country alone. The 

k | manufacture of paraffine oil has been almost extin- 
ruished by the low price ol pe trole.m, and could not 

be expected to furnish material for hquid fuel at less 
than 5/. per t ** Creosote,” or “dead oil,” which 

in many respects, the most suitable material known 

for use as liquid fuel, is not produced to any greater 
extent tha ibout 100.000 tons a year at most, and 
though it is now obtainable at about 1/. per ton, it is 
fiasvel aw te product that the tar dist ller has muet 
|| trouble to get rid of, so that if it came into demand 
s hic fuel, its price would probably rise consider- 
hiv, in proportion to the advantages to be gained by 

e, and the slender supply of it that is to be had, 

Giving full weight, therefore, to all such real advan- 
tages as 1 t be gained by the use of liquid fuel in 
wm navigation, there seems to be the sirongest 
reasons tor con that its application must, In 
ny ¢ ce, De vers mited, and that it would be desir- 

| y under spe circumstances. There may, 

ed. be cases \ the peculiar advant wes ol 

i fuel might be of mealeulable value, altogether 

x- | outweig! fr any considerations as to cost, ncon- 
r| venience, and perhaps even the danger attending its 
‘ inv other obj tions; but it seems to be only 
within ch narrow limits that there is any er und 


ior enterta ng the qi Lion as to its applicab ity as 
rt e 





fuel for steam navigatio 
There are some other applications of liquid fuel to 
VV j e | ve referr d briefly on previous occasions 
m to Dav considerable promise of succe 8 
} ( used with verv great advantage by Messrs 
Dorsett | Bvt i! the | iting fi rhaces of iron- 
\ { be g¢ plates and r lorgings rhe re- 
sf | ha he very satisfactory It 
has | found possible to 7 uce a higher, steadier 
' J , 
i more even heat with liquid fwel than with eoal, 
[he time occupied in heatmeg the pilates or cigs 
ymounts to only one-fifth or one-fourth that required 
vith coal A further advantage of this appl cation of 
} Ligne d fuel consists in the formation of scale cr the 
| superficial oxidation of the iron being very much less 
than us the case when coal is used This latte r result 


is propvably aue to the circu stance, hat in the 
atmosphere of a furnace fired with liquid fuel on 
Dorsett and Blytl ’s syste m, there is little or none ol 
hat surplus air always present in an ordinary rever- 
beratory furnace, and for this reason the surface of 
ively clean and free from 


ing the heating. The saving of time in heat- 








ing iron with liquid fuel in this way, 1s referable to the 
temperature of the fire being much greater than in 
an ordinary furnace fired with coal in the usual way 
, In Dorsett and 





reusol to be heve that the air supply does not amount 
} ally requisite for the chemical 

change of combustio! If this be the case, the tem- 
fire will amount to about 4500° Fahr., 
| while that produced with coal burnt, as usual, by a 
chimney draught, and with twice as much air as is re- 

conibustion, would not be more than 
25005 Owing to the much greater difference 

i between the temperature of the fire and that of the 
liron in the former case than in the latter, the rate of 
| he ating would be much more rapid with liquid fuel 


quired 





ithan with coal 
In using liquid fuel for firing tar stills, it has been 


' 
| found that the more intense heat of the fire does not, 
} a8 was anticipated, exercise any prejudicial action upon 
| the parts of the still exposed to the flame; but on the 

( require repairs much less 
frequently than when fired with coal burnt by a chim- 
This result is no doubt due to the 


results, At the same time | absence of surplus air in the atmosphere of the 


on yh 


Cay ae 
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furnace; and this fact, illustrative of the beneficial 






















































































; cial} in summer. It has been suggested that the chief | , as there is reason to. believe it is in all 
effect of burning fuel with a blast, is well deserving | reason is that the road bed, being frozen in winter, | tron, its freezing will account for the failure of 
the consideration of all who use steam boilers, stills, | affords no elasticity to the sleepers, the spring of the | jron rails in extremely weather. ‘ 
&c., for much of the wear and tear of boilers and stiils| ballast being supposed to afford a hi protect ive In 1867, Mr. C. P. Sandberg, Swedish Government 
is due to the gradual oxidation of the rivets and wer. A theory advanced by Mr. Colburn, in 1863, | Inspector for railway materials for the railways of his 
plates by the surplus air present in furnaces under| has gained some acceptance, viz., that all iron is | native country, & most important series of ex- 
ordinary, cireumstances. ‘The mode of @itai the | charged, to a_greater or less cttent, within its pores, | periments upon the stren; of rails at different 
blast d by Dorsett and Blyth ‘fs alse hi in- | with moistare,.. It is well known that water may be | Soapendnaie--aindiee from 10° to 84° Fahrenheit. 
genious. Instead of expending fuel in producmg the | forced, im spray, through the walls of a hydraulic | To make sure that the question of the —— 
blast by meaits of a steam jet, they first eamvert.the | press cylinder under great pre and’ all iron is | rigidity of supports did not affect the made 
oil into vapour, and make the elastie force of that | found to be midre or less porous ‘when the attempt is | his trials upon the planed awa eh ons rock, and 
vapour prodace the blast or induced supply of ‘alr for | made to retain highly compressed air within vessels | upon which were placed two bearing s of granite, 
its combustion, Yn this way the full efficacgiof the oil] constructed of that material. It is a question how | 4 ft. apart, upon which the trial rails were laid. Each 
as fuel is realised, while the use of a steam jet for pro- | far the great expansion of zincytin, and lead, indeed, | rail was tested with a falling weight, a 9 cwt, iron ball 
ducing the blast would involve a waste amounting to at|of all the more fusible metals when heated, is due | raised progressively to heights varying from 6ft. to 11 ft. 
lcast 10 per cent. of the available efficacy of the fuel. | merely and solely to their low cohésive resistance, or | The following most important Table of results fully 

We understand that experiments ate being wade at | to tlie expansion of interstitial moistare acting against | explains itself, and shows how brittle were the rails in 
Woolwich Dockyard and elsewhere, to test the work-|a comparatively smal! resistance, If moisture be | extreme cold weather as compared with summer heat: 
ing of this applicati m of liquid fuel, and we hope 
soon to be able to give some account of the results| — —— ae SanREE EERE yy 
obtained. Tt has also been adopted for some months » Ble Bios "e rk z\.. le. 
it the ironworks of Messrs. Camroux and Co., Dept- = §\s=¢ 5 Ee ee Kel t EE 

. : P= | ‘ "a i : , 

ford, where it has given great satisfaction, ; ae Pot bs Becke.| 2 }£B ie -2! 2S | Broke. £™ 
, CLASS OF RAIL fe |Pasl az lee || CLASS OF RAIL. [Ss/cslee ae 

STEEL ». “ BEST” IRON RAILS. fslQeibal EA Esetiea| fA 

In the autumn of 1867, Captain Tyler and™ Mr. “be! lS} 

C. W. Eborall visited the Grand Trunk Railway’ of |——|——] — Ret: || ES ea ee 
Canada and reported in great detail upon its financial, é | . | in | |. | fe 
structural, and mechanical condition, Upon the ques- Aberdare rail No, 1. 21 ft. long : | ‘ _ Seok || The other half of same rail... +4 . | 4 Brok 4 

mn of san ‘antain Teler obs: JA 3 . 7 9 <a 2 | > | «+ | Broke ’ Ps | 6 9 | evs roke | 
tion of rails, Captain Tyle t rved in his report ; One half of the came rail 1} 5ii Bae D8 Sok Bak 

lhe difficulty of obtaining durable rails of iron has of late 9 6/1 . in ‘ 1 6 | 35 

. very ly fel ” ad a 3 , Creusot rail No.1. 21 ft. | “ 
ears been very generally felt, and has induced an outery for 4 7\h y 6/1 Ns 

| rails in quarters where it would not otherwise have becn re 4) 8] Broke - “ 3] 7 if ” 

- ard. Mu a, teoenee hes rape “y nat yp wo ery The other half of same rail 1 | 5 | i “4 9 m7 4 ba] o- Broke ” 
beurre a, for ¢t ne wan : Mls Of gor qua. ity in DLngland, Ss 2/| 6} FT The one half of same rail 1 5 j 1 
and still more in the United States, and in Canada. . .. In a1 71 981 y 6/1} oi 
Canada, as elsewhere, after the failure, from lamination, of ? , ti 8 rei | $17 2h i i 
steel-headed sails, 1 has been a that it would be | pocame twisted and could not f| 6) .9) bt tk 4} 8)... |Broke| », 
better economy im the end to lay down steel rails than to} 4. tested further  ... () 6} 1) 6 | The other half of same rail 1) 5) 8] | 8 

tinue to use iron with such lamentable results, .... But ie eh FC ae | 2!) 6iy i 
I have, after careful inspection and inguiry, become con-| aborlare rail No.2 21 ft. long) 1| 5] $| 35 } 3a) 7] 2 l 

ed that tron rails of appropriate form, of suitable and ” 6 | wa |Broke 4; 81 Sl ” 
ees onably good quality, and of sufficient hardness im the | On palf of the same rail 1} 5) 4] fe! 6] 9} 4 | ” 
heads, may be made to last om most parts of the 3 ai 6 1 | 6} 10) ... [Broke | ,, 

1 line for fifteen years, and on the average of the Grand " 3 71931 a | es _—- 
Trunk Railway for very much more. . + «:The ehanee of 5. t| 8)... [Broke | ., || Creusot rail No. 2. 21 ft. |} 1} 6] a] hes 
procuring new rails of superior quality lies probably in in- The other half of same rail 1} 5} t | . te 6i1 | os 

ting on a longer term of guarantee for the rails supplie l, 2 2; 6} 1; | rf ; 7 ... | Broke ‘. 

employing the most reliable manufacturera, and in paying A $1 F192] One half of the same tail Es & 6 | | 10 
A price commensurate with the value of the article. No Z ' 6 ry ne half o ” same rai | 3} 6] .> tpeoke | 
manufacturer moet Rave any fear of peslomging the quaramte . S| 9/6 The other half of same rail ...| 1| 6/1. | 

seven or even ten years if he only furnish a suitable rail. pe 6110/6 : 2/ 6/1} |» 

The practieal result of Captam Tyler’s recorimenda- 7/11! ... |Broke af | 3| 7) 2h | rz 
tions is not at all, however, what was wished, and it ae | | — 4 814 | 9 
proves that the “ outery” for steel rails, to whieh he | Aberdare rail No. 3. 21 ft. lor i . Py a Ba ae | Boeke ” 
relers 8 more than Vv l le C6 *s ed a | P . eee was: name 
refers, Was mor t an inded. Inthe company’s ” 3| 714, [Broke Crousot rail No. 3. 21 ft. } 1] BI 4 35 
last report the directors remark: One half ofeame rail ... 1 5 4 } ue 2) 6)... Broke | ,, 

The directors regret that rails sent out from» this \s 2| 8] \. [Broke | ,, One half of the same rail 1 6 3 10 

try in 1867, purchased from the best makers, arenot | The other half of same rail 1} | 4 | 84 | 2| 6\aj 4 
giving satisfaction. The directors teok every preeaution to i 2 6&1 igi ; id 3: 71... |[Beoke| ,, 
secure the best rails which could be made, and exacted 3] 743.) | The other half of same rail 1; 6] BF] 84 
ruarantees from the makers which they are patting in force. | Boonme twisted and couldnot (} 4) 8] 44 2} 61 | a 
rhe small quantity of steel rails sent out in 1865, although be properly tested further (| 5 | 9} 4 3) 7) 2 | ” 
placed on a part of the line where the traffic is very heavy, ——|—-—j—— _ Ry a 4; 8| 3% | s 
show no signs of giving wav. d Aberdare rail. No.4. 21 ft.long) 1 | 6} (Broke | 35 bs | 5 9) ... [Broke | ,, 

Phe enginegrs of the ¢ompany, Messrs. E. BP» Hanna- | The one half of dame rail 1} 5 | us [Broke —|—|—_— |—_— 
ford and J. F. Barnard, in their report tothe directors, | The other half of same rail ] a i m4 Creusot rail No.4. 21 ft. ..,. : ; ? 36 

¥ 7 j 1» 
tate that, r 3 : 24 < a} 7/48] 

the rails latterly re-roljed in the United States and Toronto » s\ 9 | at | ” ” 4| #1 oh | r 
have prove Sate my rails imported f ‘ d. , , f ; ” ” a | ;” 
| hie I ees otal i 1 w — oP opinion Hagin is Became twisted and could not § > ” 4 i a > | oT i a Broke | {i 

whee “hha, a 88 WO. . i » te , ; 16 e , , | 67 a} ( 
le from ores dircet from the mine should be better in be tried further ie . n 64 One half of the same rail - i he Broke | ,, 
vOry Fespecs ShRH Falls 3 old material which, from | Aberdare rail No. 5. 21 ft. l 5 4 i) The other half of samerail ... 1; 6 i | 84 
essive re-heating and t mixture of different qualities 6 { ° 6 1 j i 

n, must of essity | nferior to rails made fr mn | ” 3 ; 4 if 317 2 ' rt 

w iron properly manufact In former years imported | ‘ ‘ ot rt si4 | d 

sh rails have stood the t f our climate with success, | A 9 3 4 i § 0 | 41 | us 
hough of lighter section than those now laid ; and we are | 6 | 10 SEY a “| 6 | 1/. | Broke na 
inable to understand why English rails cannot now be made | : Rs :” , ( ai 77 Does j wee 
j : 4 : | One half of the same rail oak 3 5 : 10 | 
to stand, and must press upon you the urgent necessity of | ) 6/1 Creusot rail No.&. 21 ft, er. i] 85 
nsisting upon the works employed to make rails for us in| 3 7 “ Broke | ,, ; i oi @i1 = 
England turning them out better than those imported during | The other Me ose , b\i ay ? ° 3) 7/14 , 
the past two years. The complaint we now make about the | 2 612 9 as 4 | .. [Broke | ,, 
quality of English imported rails is almost universal arm mg ; 713 One half of the same rail 1 5 |... [Broke | 10 
all railway companies in the United States and Canada. | :| 8144 , |. The other half of same rail 1} 5! 4 M4 
lhe one-third of a mile of Bessemer steel rails laid in 1866, } 19/6 ms 2i 6!1 7 
near Kingston, continue to show no failure; not one rail | 6110\7 | 3 | 7] 4 ea 
has been replaced, or likely to be for years, although the ant Broke 2) gre ya 
traflic at this place is more than ordinary. Some of the best | Pe AE Se wea 5! 91... (Broke! ,. 
iron rails laid at the same time and locality as the steel] have Aberdare rail No.6. 21 f% , ; 10 ER FER eu, — 
had to be removed, and others, considerably worn, must com z 2| ¢ Broke Belgian rail No.1. 21 ft. 1! 4)... Broke | 10 
wut this year. The general condition of the track and works, | The one half of same rai! 1 5 | .. |Broke} ,, One half of the same rail i 1) 4 q 10 
as compared with former years, is satisfactory, but we would | The other half of same rail 1 bi 4 84 es 2! 5 . Broke; ., 
again call your earnest attention to the question of the | a} ¢| i The other half of same rail...) 1) #/ 1 | 84 
quality of imported rails, as, until we get English rails to | * 7 | 2 ne ee 5 | 2 ‘ 
stand, the annual cost of renewals of iron must of necessity | 4: 8/4 | ws Ps | S| 6) % 
continue heavy, and during the present year we must meur | 6: 9}6 A i 4 7 | 1. (Brokei ,, 
a large outlay, owing to the bad quality of most of the English | : 6! 10 5 Se RU Soe ae 
rails, and their need of being replaced before they have lasted | 7} il Broke | ,, Belgian rail No.2. 21 ft. ...| 1! 4) ... Broke! 10 
even the lowest average. | “ —|——_ — —— |! One half of the same rail aan 4 |... Broke} ,, 
i Ser Eee - | Aberdare rail No.7. 21%. | 3 5 | «» |Broke | 10 || The other half of same rail ...| 1 4; 4} | 

EFFECTS OF COLD UPON IRON. | ay) one half of same rail.) 1) 6 |}. |Broke| |i z a ee eee 

Aut railway experience in those countries of which | The other half of same rail : ‘ - } | 8 Pe . - 3k i 

t im: ‘resents extreme range *mperature , onep 2 | } lw» fl ” 
the climate press nts extr mi ranges of bei per . , vp BY VEO] ha ra | é 8 | Paes \Broke | A 
has shown that rails break far ofiener iu winter than ” sora a AE Sa SEB 
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SINKING FOUNDATIONS : 

Ma. Davirp Expes, of Neweastle-upon-Tyne, has designed 
agd recently patented the apparatus, for facilitating the 
sinking of caissons or cylinders for bridge or other founda- 
tions, of which we publish illustrations. Mr. Elder's 
apparatus is intended for employment on w wke wher 
ground has to be removed from below water, or in shafts or 
other similar excavations, where earth has to be raised 
vertically ; and it consists, as shown im our engravings, of 4 
chain of buckets, like those of a dredging machine, worked 


a turntable which is fixed at the top of the cylinder or 
} 





froz 
caisson, or over the excavation to be ma 

The apparatus can be best deseribed in detail by reference 
te our engrevings, in which Fig. 1 is a section of a fc indation 
evlinder, A, with the bucket ladder, B, tumblers, C, (, turn- 
table. J. and shoots, P and 0 (one aide frame of the mactune 
being removed for the purpose of showing the buckets, D 
ke.) The sections of the cylinder, A, are furnished with an 
nternal flange, a, at each end for forming the joints, and 
which are further utilised for fixing the machine at the toy 





and for carrying extra loads in the form of annular segments 
of iron, which may be necessary to effect the sinking opera 
tion The lowest section, A has «a utting edge e. atti 
botton The bucket la » UH. ia formed in lengths corn 
sponding to those of the cylinder, and ws rectangular in cross 
swetion, the lengths being ule to fit each other 


nied together at 








APPARATUS FOR 
DESIGNED BY MR. DAVID ELDER 














telescopically, so as t . them 
the requ | length ey ‘ nited by pins passing 
th ugh able holes at nvenient intervals for adjusting 
the samth The wer end of the bucket ladder is bifurcated 
as sh "1 th n Fig. 2, for rrying the tw bearings of | 
the wer tu » (!. ins A east or fitted on it double | 
hearing’ for carrying the gui ers, | The upper | 
nd i 4 bac r is formed with an eye, through 
whi t aoc tt romshea 1 This crosshead i guided | 
, fin the f “ the machine, and is free te 
r ar fa th xd a ver are removed with | 
the ma ne w t r has to! ngthened, the cross. | 
h 1 be y t var “ lad r by in | 
tr«iueing pe of ’ | 
The t sbiera, C'. ( } h it nks : { the 
rdinary netru ' Th per tur r shaft has two | 
her 6 G&G forn n recessed r receiving pitch | 
ne, © h are nvenient for howting the ladder, & it 
i# carried on the side frames, H, of the machine, and triven | 
y 4a utch, |, as shown in Fig 2 The silk | 
frames land bolted to an annular sole pl 4.) 
an urry the engine and bearings of the gearmg The sole | 
ste has two annolar feathers, K. K', which carry th 
perpendicular bearing rollera L, and the horizonta guide | 





’ om. M these rollers bear upon the internal bottom 
flange, m, and side of the foundation plate, N, sustaining the 


machine during ite rotation 





The foundat is formed to fit the top of the 
ler, A. and is bolted or otherwise fixed temporarily on 

the top flange, a, of the cylinder; it is furnished with guide 
brackets, 2, on the bottom to facilitate the placing on the 


imder, and has a rack, N', around the top for the turning 
gear; it has also an internal flange, n', on the top. so that it 
may be lifted with the machine by the guide rollers, L, or 
horizontal pina, /, projecting for the purpose when the 
machinery ia being removed. The delivery shoot, O, is fixed 


to the sole plate, and may be furnished with a door to dis- 





charge at intervals. The movable shoot, P, is hung on a 
pivot or shaft allowing it to oscillate, ar s kept inclined to 
the bucket chain by counterbalance weights, Q, so as to save 
the material raised, and at the same time yield to the pressure | 
of the buckets when passing } 





Fig. 2 is a section at right angles to Fig. 1, and shows tl 














actuating machinery, thie consisting of a boiler, K, eng s, | 
main dnving wheel, T, and turning gear, | Phe turnit g | 
is driven by a disengaging clutch, V, and is support | 
rings fixed on side frames, H, and sole plate, J; a 
ond rail, W, surrounds the sole plat | 
Fig. 3 is an elevation of the bucket ladder, B, with the 
raachine ved f r the purpose of lengthening the eyli 
4 The links are detached by the withdrawal of the pins at | 
the top, and the chain, d, is secured by being hung to the 
‘ r by passing cotters, X, thr ) suitable holes made in 
wider for that purpos When the chain is detached 
wed to rest on the ground at the bottom 
A s kept in position at the top by a temporary platform 
Y, suppor | by brackets, and wearing the mde of 





' ae | 
nder, this platform is also utilised for conveniently bolting | 








‘ making the joints of the cylinder | 
Fig. 4 is an elevation of the machir ‘ eing ve j 
howing the mode of slinging. The chain slings, Z, are 
hooked to eve bolts, 2', in the aide frames Fig corre 
sponding plan, while Fig. 6 is a vertical sectior g. 7a} 
plan, of the foun lation plate N, showing the to urface | 
\', guide rollers, M. lower flang n ling nm. ar 1} 
flung flange. » Fig. 8 is a sectional elevation nder, | 
ah«wtt male of slinging and of lengthening the bucket | 
ladder and chain The links, ¢d, are secured to the ladder, B 
by cotters, X, and the ladder hooked by the chain, Z, the 
same sling serving for the cylinders and the machine Fig 


¥ is a plan of the cylinder, A, at the cu r edge a’, showing 


g 
the cross section of the lower end of ladder, B, buckets, D 





friction rollers, EB, bearers, ¢, and links, ¢d. Fig. 14 is a sex 
thenal pian of side frames, H, showir g crosshead, F. and 
guides, f, and Fig. 11 is a plan of the top of cylinder, show 
ng flanges, 2, and cross section of the t p of the ladder, B, 
ke pt in position by the I 

n Operation ‘ ers to be sunk are guided by a 
frame, |, 1', and guide piles, 2, 2’, in the usual manner, but 
any deflection from the vertical would be counteracted by 
disengaging the turning gear, and digging from one side 
the resistance of the ground deflecting the bucket ladder 
towards the side of the cylinder until it bears on it by the 
guide rollers, E. This insures the removal of the earth from 
the cutting edge, a', of the lower cylinder, A', and the rota 
tion completes the entire excavation from the periphery to 


rary wooden platform, Y 











the centre Should the buckets meet with any unusual ol 
are fre« r 


struction, the chain raises the ladder unti 


| should they get jammed the ladder can be raised by the 





undchainss The engines are fitted with back 
and forward valvé 


hoisting barre 
gear, driving the dredging and turning 
gear either together or separately, and the cylinders and 
the machine would be lifted off or put in their places by a 
travelling crane overhead on a fixed staging in the usual 





manner, or in tidal waters the lifting and removal may be 
conveniently done from an overhanging stage on a floating 
barge, the arrangement being similar to that ordinarily used 
with diving bells 

Bripar VER 1 Anwo at Freeccn A fine bridge 
over the Arno at I chio was opened to the public on 
the 28th Februarv This bridge, which was designed and 
built under th supe rintendence of the Cav. Lamberto 
Mei, C.1 consists of five arches of 22.60 metres span each, 


the rise of the middie arch is 4.46 m.. that of the two next 
arches 4.30 m., whilet the arches next the al 
arise of 415m. The piers are 4m. in width 


utments have 


The thick- 


ness of the arches at springing is 1.20m. and the depth of 


the keystones 0.90 m. The total width of the bridge includ- 
ing footways and parapets is 8.50m. The total cost, which 
has been defrayed by the municipality of Fuceechio, was 
212,000 fr., being 4000 fr. less than the original estimate. 
This bridge will put Fucecchio, Castelunov Santa Croce, 
and other towns situated on the right bank of the Arno, 
inte coramunication with the Florence and Leghorn Rail- 
way which follows the left bank of that river. 
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Hieuer any Htener.—Mr. Thomas Harrison, one of the 
concessionaires of the Cerro de Pasco Railway, of South 
America, has lately visited England. His line will havea 
summit 14,200 ft. above the sea, or nearly the elevation of 
Mont Blane. Approaching from the sea in the direction of 
the line there are 36 miles of road through and over 
mountains and preci pices, and along which only mules can 
travel. How are the locomotives to be carried over this 
road? Everything, it would seem, should be carried in 
pieces, the boiler separated from the firebox, the tubes in 
2 fagot by themselves, &c. Some clever scheming will be 
required, 





Anerpery Wrovent Grasite 1s Lonxpoy.—Mesers. 
Bower and Florence, Spittal Granite Works, Aberdeen, 
have recently polished several granite pillars of great size 
for the Holborn Valley Viaduct. The pillars are very massive, 
and calculated to support almost any weight. They were cut 
out of blocks which measured 9 ft. in length by fully 5 ft. in 
diameter. Few such blocks are obtainable in Aberdeenshire, 
and hence they had to be t from the Duke of Argyll's 
quarries in the Island of Mull. But though quarried in 
Mull the pillars were polished in Aberdeen. The Mull 
granite is rather darker in colour than that obtained at 
Peterhead, but exposure to the air causes it to fade a little, 
and then it appears much lighter. The blocks, each weighing 
about 13 tons, were conveyed to Aberdeen by the Caledonian 
Canal, and lifted into the polishing yard by a travelling crane 
constructed specially for the purpose, and the most power- 
ful of the kind in the city. 
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RELIEVING 


DESIGNED BY MR. W. H. SHOCK, CHIEF ENGINEER U.S.N. 


SPRINGS FOR 


WIRE RIGGING. 


























We illustrate above a neat and simple arrangement for 
relieving standing rigging,—and more especially wire 
rigging—from sudden and violent strains when the ship 1s 
rolling, and also for facilitating “ setting up” the rigging 
when necessary. The arrangement is the invention of Chief 
Engineer W. H. Shock, U.S.N., and it has already been 
brought into use in the United States Navy, with good 
results. It will be seen by reference to the engravings 
that the usual dead-eyes and lanyards are dispensed with, 


each shroud being attached to a bolt which passes down | 


through four india-rubber washers 
plates and enclosed in a brass casing. The lower end of 
this casing is connected, as shown, to a kind of screw 
coupling by which the setting up of the rigging can be per 





which are separated by 


formed. Each cushion-rod, or rod connected to the shroud 
is graduated as shown in the sect the graduations show- 
ing the strain in pounds and the corresponding extension 
in inches and fractions of an inch. By this means the strain | 


on each rope can be read off at on 


THE MARTINI-HENRY RIFLE. 


To THe Eptror or ENGineenine. 


Sin,—The interest created by the report of the Small Arms 
Commission is the natural result of its importance, and if 
the “ Martini-Henry” is to be the future rifle, its merits 
and demerits will be eagerly discussed in this and other 
countnes 

As I think it desirable that a journal of your class should 
place the rifle correctly, as regards its principle, before the 






public, I send you the following memoranda tor that pur- 
pose 

Your last number explained the construction of the rifle, 
and, therefore, presuming your readers are sufliciently ac- 
quainted with this, I shail confine my remarks to illustrate ite | 
prineiple of action, or rather (for the subject as a whole is 
too large to be treated within the limits of a single paper) 
to that portion of the breech action which attracts the most 
attention, and which is the most important in its functions 
of the “ Martini” arrangement—I mean the breech-block 
all descriptions of the mechanical principles of which I 
have seen are erroneous For instance your conten p rary, 
The Kagineer, last week, says, when « moparing it with the 
“ Peabody” action, “The downward pressure of the breech- 
block is taken up by the short arm of the manipulating lever 
and transferred to the pin, on which it is pivoted, rendering 
any 6 ipplementary mechanism for this purpose unnece ssary, 


and very much simplifying the construction of the gun. 

It is but fair, however, to add, that The Engineer is not 
singular in the opinion here expressed, for I believe the in- 
ventor himself did, if he does not still, believe in such 





an action 


and pressure, an action which sooner or later would most as- | 


suredly make itself felt in the imperfect working of the gun 

and tend to unpair its efficiency in actual service ; and I know 

that this very point was a matter of great anxiety with the 

Commission, and one to which great attention was directed 
} 


he constant practice at Woolwich showed no indication of | 


unequal or undue strain on the pin, and subsequent experi- 
ments only lately made at Enfield were conclusive; for there 
the pins were removed, and leaden ones substituted, without 


in the least impairing the officiency of action, or without, 


after firing, exhibiting any signs of undue pressure. 


' 
The following investigation of the action of the breech- | 


block I made at the request of a friend. and which the ex- 
periments at Enfield, subsequently made, fully confirmed. 

I must, first, more particularly describe the construction of 
the block, and for this purpose I refer you to diagram, 


Fig. 1, which is an outline elevation. Your readers will at 


' axis of barrel; draw the line G A, which is a strai 








| 
Ruvwsucr, | 
once recognise it—its position in the rifle and the duties it | 
has to perform from your description of the rifle; and I 
therefore pass to those points to which I most particularly 
desire to draw your attention. 
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adeG, and also continue the lino, 
£G as a diagonal construct the parallelogram, ¢ G. Then 
ia f G the tract the arbiogram. of. Ten 
so long as G76G no motion can take place, and the only 
action on -block from the recoil is equal, or, rather, 


is represented by the space, G ¢, and acting in the direction 
of the line, GA. Symbolically, these forces are thus repre- 
sented: 6 G=P sin. a, » G=P' ten. B cos. a. Were @ and 
8 ey equal, angles, AGF and EGd; and, 
therefore, so long as P tan. 8 cos. @ 7 P sin. a, or by reduc- 
tion so long as, 87 a no motion ean take place. 
The pressure on the shoe, A, is, 
=P cos. @ ome ote awa ove (i). 

I will now endeavour to show the numerical value of these 
expressions, at least the maximum and minimum value of P. 
may be shown ; its absolute value is not so easily determined 
for neither the duration in time of the explosion nor the com- 
pleteness of the combustion, two points on which the force 
of the explosion mainly depend, can with any certainty be 
ascertained. But to estimate the maximum or minimum 
pressure or force of the recoil, put e=velocity and » weight 


pl 2h m ‘ 
of bullet, then is," = foot-pounds in ballet at instant of 
g2 
° ot 
discharge and, . + =total foot-pounds exerted by the 
“9 
powder in the barrel, when 3=sum of forces made up by 
friction in the barrel, absorption of heat, &c.; and if /=length 
of powder case in cartridge and n / length of barrel, then 
SES a is ae a ea 
sgt(a~i) . 
The average pressure on the bullet, as it | ma up the barrel, 
and is of course the minimum pressure of recoil. 

The maximum pressure is determined on the supposition 
of instantaneous combustion and subsequent expansion of 
the gases, and, 

Pie =P, (—is the 
equation of pressure and volume, and therefore 

wPis-pie fz 

29 / & 


! z 
Integrating this between the limit of /; = J and - 
reducing, 


ws Pi 1 9 
~ = . 1|— eee (5), 
ia. (a 5( ~ 4-1) , 


| solving with respect to 


o”7 
" 7 ‘ ad 
The numeral values of these are / == .22, a= — 


on 
< 


12.27 ° = 


~ 


1362, 4—.0685. a= LAl, and 2g=644. The value of & is 
not so easily obtained, it is composed of, 

1. Heat absorbed by the barrel from the gases of com- 
bustion. 

2. Friction of bullet and gas in the barrel. 

The first is by far the largest item, and the most difficult to 


| estimate. For reasons, which I need not oceupy you with ex- 


The block is supposed in this diagram to be in its horizon- 
tal position previous to firing, or, rather, parallel to the axis of 
the barrel ; and this being so, from the upper edge of the bore 
he barrel, B, let the plane, B P A, be drawn through the | 
centre of the pin, P, ending at A, in the concave shoe in 
which the back of the breech-block butts; the plane, A P B, is | 
parallel with the axis of the barrel; and A B is the dead 
length of the block. The surface, BC, is ground at right 
angles to this and the end of barrel butting on breech-block 
1s also ground to same plane, which are both tangential to a 
curve struck from point A. Hence, their surfaces close with a 
perfect mechanical fit, affording a better support to the cart- 
ridge—a most important desideratum, considering the large | 
charge of powder—than the Snider, or rifles of that class, 
which must have full play in the shoe to allow of easy open- | 
ing and shutting of the breech. The action of the block, as | 
may be seen on inspection, is for the abutting surface of the 

ck to gradually approach, and close on the surface at end | 
f barrel, and on opening to as gradually recede. The sur- | 
faces in contact do not move on each other, and, therefore, | 
there is no friction and no wear; they both coincide with the 
same tangent; the fit is, therefore, mechanically perfect. The 
hole for the pin, P, is rather larger than the pin—not much, 
perhaps the ~,th—sufficient, at any rate, to make A B the 
primary measurement, and to bring the entire pressure of the 
recoil in the shoe at A, and none on the pin, 

Coineiding with the axis of the treed draw the line E F, 
then Al ia of base of cartridge, and the pressure, P, 

the recoil is acting in the line and in the direction, | 
EF. It would seem from this diagram that its moment | 
round A (=P. A F) would tend to depress the block by this | 
amount. and which is, as stated by The Engineer, resisted | 


by the pin on which the lever for raising and depressing the 
block pivots; this would be the case were it not that the 
force, P, calls into operation a resistance greater than the 
force it creates. 

I exhibit this graphically in the attached diagram, 
Fig. 2, in which the angles are shown larger than in reality, 
in order that they may be clearly read. The correctness of 
the demonstration, however, is not effected thereby. 

AP Bis the same as before, and BGC is the abuttin 
face of the breech-block; and EGF line coinciding wi 
t line 





' 





plaining, I think the value of 3 may be estimated at } or § of 
of Hence, on this supposition : 
29 

13 wt fb (a—1) 


16 ih) -<a-1) 
’ n 


P, = 1460 tb. 


9314 Ib 


and, 


| The value of P approximates closely to the full theoretical 


strength of powder as calculated on the principles of thermo- 
dynamics, and is manifestly a far great pressure than any 
material could resist, and greater than is ever realised in 


practice. At the same time the theoretic minimum is also 


| rarely reached. I think that the average working pressure 


may be taken at a geometrical mean between these extremes, 
or, 5 
»/ 0314 x 14603687 Ib., 
and P. cos. @==3687 x eos, 3° 35/ = 3685 Ib., 

Is the pressure in the line GA of the breech-block. 
And the pressure tending to turn the breech-block repre- 
sented by the line b e, is, 

P sin, a = 232 Ib. 

Resisted by the frietion agnemnten by the line fg 

diagrams, Fig. 2, which is equal to 
P tan. B cos. a = P, 

The value of 3 under the condition of the surfaces in con- 
tact is probably as much as 10” ; hence, resistance by friction 
3657 x tan. = 10° cos. 3° 55'— 640.9 Ib., 
or the resistance to motion is greater than its tendency to 

motion in the proportions of nearly 3 to 1. 
London, March 23, 1869. J.D. 


THE PEABODY RIFLE. 
To rue Evrror or Exotnernine. 
Sinx,—I observe in your issue of the 19th ult. you inserted 
a notice of the Martini breechloader which has been recom- 
mended for adoption by the Select Committee on Small 
Arms. Such in all important points being a plagiarism on 
the Peabody gun, I have accordingly lodged a protest with 
the War to restrain it from paying Mr. ini or his 
assignees any sum which the Government may decide to 
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disengaging the 


SINKING FOUNDATIONS , 
Ma. Davip Excoen, of Newcastle-upon-Tyne has designed 
apd recently patented the apparatus, for facilitating the 
sinking of caissons or cylinders for bridge or other founda- 
tions, of which we publish illustrations Mr. Elder's 
apparatus is intended for em loyment on works wher 
slow water, or in shafts or 
earth has to be raised 
our engravings fa 


232 


a 





ground has to be removed from 
other similar excavations, where 
vertically ; and it consists, as shown in 
chain of buckets, like those of a dredging machine, worked 
froma « turntable which is fixed at the top of the cylinder or 
caisson, or over the excavation to be marie 

The apparatus can be best deseribed in deta! by referer 
to our engravings, in which Fig. 1 is a sectio n of a foundation 
ors, ©. (4, turn 


evlinder, A, with the bucket ladder, B, tam 

table, J, and shoots, P and O (one side frame of the machine 
being removed for the purpose of showing the buc kets, D 
&e.) The sections of the cylinder, A, are furnished with an 


end for forming the joints, and 


machine at the toy 
f annular segments 


the sinking 


fi 





internal flange, 4, at en 
which are further utilised for 
carrying extra loads im the form 


fixing the 
and for 
eseary to effect pera 


f iron, which may be n« 


ton The lowest section. A’, has a cutting 





ENGINEERING. 


FOR 


ELDER 


APPARATUS 
BY MR. DAVID 


Fic.é 


DESIGNED 





bert The bucket ladder, B, is formed in lengths corr 
sponding to those of the cy and is reetar ur res 
section, the lengths being ' } each ot 
telescopically, so as nal them to be jointed together at 
t required length They a united by pins passing 
through able holes at nveniet ntervais tor adjusting 
t ng ri wer ket ladder is bifurcated 
us shown at B n Fig. 2, for wrrying the two bearings of 
t wer tumbier, ¢ t has aleo cast or fitted on it double 
Tenn re tor rrying ti rus ers, | The upper 
end of the be t ladder r i with an eve, through | 
which passed the crosshead, | This crosshead is guided | 
fin the side frames of the machine, and is free t 

rise at th sshead and piece are rem 1 with 
the Mea ne when t ‘ at nethened, the cross 
head being n t fit t ar “ ladder by in 
tralucing pe ' 

The t era, (6 k D,a t 

rdinary natri wor Tl pper tum ral 
barrels, , G ! " i n reersacd r 
‘ na, w h are nvenient for hoisting the 
is carried the side frames, H, of the mach 


by «a engaging clutch, |, as show: in Fig 


frames, H. are fitted and bolted to an annu 





and earry the engine and bearings of the geariw 
plate has two annular feathers, K, K', whic 
perpendicular bearing rollers L. and the h 


ors M these rollers bear upon the nternal 
flange, m, and side of the foundation plate, N, sustaining the 
weight and guiding the machine during its rotation 
The foundation plate, N, is formed to fit the top of the 
lted or fixed temporarily on 


itherwise | 
it is furnished with guide 


» flange, a, of the eylinder ; 


brackets, 2, om the bottom to facilitate the placing on the 





cylinder, and has a rack, N', around the top for the turning 
gear; it has also an internal flange, »', on the top. so that ut 
may be lifted with the machine by the guide rollers, L, or 
horizo | pins, /, projecting for the purpose when the 
machinery is being removed The delivery shoot, 0, is fixed 


to the aole plate, and may be furt ished with a door to dis 


charge at mtervals. The movable shoot 


pivot or shaft allowing it to oscillate, ar lis kept inchmed to 


the bucket chain by counterbalance weights, (), 80 as to save 
the material raised, and at the same time yield to the pressure 


of the buckets when passing 


angles to Fig. 1 


Fig. 2 is a section at right ’ 
actuating machinery, this consisting of a boiler, R, e1 S 
main driving wheel, T, and turning gear, ' The turr 
ur is driven by a disengaging clutch, V, and is supported 
by hearings fixed on the side frames, H, and sok plate J:a 
" rail, W, surrounds the sole plat 
hig. 3 an vrathhon of the bucket la r. B, with the 
machine ved for the purpose of lengthening the cylir 
A rt nks are detached by the withdrawal of t pins a 
‘ top, and th hair i, is secured by being hung to tl 
wider by passing cotters X, through suitable holes m ade in 
wider for that purpos When the chain is detached 
er is allowed to rest on the ground at the bottom 
4 kept in position at the top by a tk mporary platform 
\ vy brackets, and, bearing n ta le of the | 


r, this platform is also utilised for conveniently bolting | 








P Fig 4 ~y ~ i — - . mye - ae @ — | hoisting barr and chains. The engines are fitted with back | 
showing th de of clinging . and f rw urd va ve gear driving the dredging and turning 
eat ; ei rer bi 7 _| gear either together or separate ly, and evlinders and 
ees nlen Gidie Se, 6 nat | the machine would be lifted off or put in the rp laces by & a 
ue seth nthe - os N sh travelling crane overhead on a fixed stagin the usual 
\ - =% ” - et de manner, or in tidal waters the lifting ar rs val may bx 
—— 7 a | conveniently done from an overhanging st on a floating 
ans - , BS a sect barge th arrangement being Similar t« that rdiz Ar y ised 
chowing the mode of slinging and 5 | with diving bells. i : 
iaxkier and chain The links. d. are secured to the ladder, B, | g ik ‘ 
by ters and the ladder hooked by the chain, Z, th 
same sling serving for the cylinders and the machine. Fig | Briper over Tur Agyo at Fuceccnro.—aA fine bridg 
¥ ts & plan of the cylinder, A, at the cutting edge, a’, showing | over the Arno at Fucecchio was opened to the public on 
the cross section of the lower end of ladder, B, buckets, D,| the 28th February. This bridge, which was des 1 and 
frietion rollers, EB. bearers, ¢, and links, d. Fig. 1 is a see-| built under superintendence of the Cav berto 
tional plan of sxle frames, H, showing crosshead, F, and | Mei, C.E., consists of five arches of 22.60 metres span each, 


ruides, f, and Fig. 11 } 


ng flanges, a, 


a plan of the top of cy a show 
and eross section of the top of ider, B, 
- - i postion by the temporary wooden platform “y 
m operation the cylinders to be 

frame, |, 1', and guide piles, 2, 2" 
any deflection from the vertica) would 
turning gear, and digging from one side, 
vund deflecting the bucket ladder 
towards the side of the cylinder bears on it by the 
guide rollers, E. This insures the removal of the earth from 
the cutting edge, a’, of the lower cylinder, A', and the rota 
tion completes the entire excavation from the periphery to 


sunk ary 


in the 


guided by a 
usual manner, but 
be counteracted by 





the resistance of the gr 


until it 











| should they get 


| the centre Should the buckets meet with any unusual ob- 


ladder 
jammed the ladder can be 


until they are 
raised 


struction, the chain raises the 




















arch is 4.45 m., that of the two next 
arches 4.30 m., whilst the arches next the abutments have 
arise of 415m. The piers are 4m.in width. The thick- 
ness of the arches at springing is 1.20m. and the depth of 
the keystones 0.90m. The total width of the bridge includ. 
ing footways and parapets is 8.50m. The total which 
has been defrayed by the municipality of Fuceechio, was 
212.000 fr. being 4000 fr. lees than the original estimate. 
This bridge will put Fucecchio, Castelunovo, Santa Croce, 
and other towns situated on the right bank of the Arno, 
inte communication with the Florence and Leghorn Rail- 
way which follows the left bank of that river 


the rise of the middle 


cost, 


SINKING 





[Araw 2, 1869. 


> ~ 


NDATIONS 


UPON-TYNE. 


FOUN 


ENGINEER, NEWCASTLE- 


ric. TIGIO 





Hieurer ayp Htener.—Mr. Thomas Harrison, one of the 

| concessionaires of the Cerro de Paseo Railway, of South 
America, has lately visited England. His line will havea 
summit 14,200 ft. above the sea, or nearly the elevation of 
Mont Blane Approaching from the sea in the direction of 
the line there are 36 miles of road through and over 


mountains and precipices, and along which only mules can 
travel. How are the be carried over this 
road? Everything, it would seem, should be carried in 
pieces the boiler separated from the firebox, the tubes in 
fagot by themselves, &c. Some clever scheming will be 
required. 


locomotives to 


Anerpees Wroveur Grasits ts Lospon.—Mesars. 
Bower and Floren Spittal Granite Works, Aberdeen, 
have recently polished several granite pillars of great size 
for the Holborn Valley Viaduct. The pillars are very massive, 
andcalculated to support almost any ode tht. They were 
out of blocks which measured 9 ft. in length by fully 6 ft. 
diameter. Few such bloeks are obtainable in A berdee aii 
and hence they had to be got from the Duke of Argyll’s 
quarries in the Island of Mull. But though quarried in 
Mull the pillars were polished in Aberdeen. The Mull 
granite is rather darker in colour than that obtained at 
Peterhead, but exposure to the sir causes it to fade a little, 
and then it appears much lighter. The blocks, each weighing 
about 13 tons, were conveyed to Aberdeen by the ¢ ‘aledonian 


| Canal, and lifted into the polishing yard by a travelling crane 


constructed specially for the purpose, and the most power- 


| ful of the kind in the city. 
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SPRINGS FOR 





WIRE RIGGING. 


DESIGNED BY MR. W. Hi. SITOCK, CHIEF ENGINEER U.S.N. 











We illustrate above a neat and simple arrangement for 


relieving standing rigging,-—and more especially wire 


rigging 
rolling, and also 
when necessary 

Engineer W. H 


for facilitating “setting up 
The arrangement is the invention 






from sudden and violent strains when the ship is 
the rigging 
it Chief 
Shock, U.S.N., and it has already been 





brought into use in the United States Navy, with good 
results. It will be seen by reference to the engravings 
that the usual dead-eyes and lanyards are dispensed with 
each shroud being attached to a bolt which passes down | 


through four india-rubber washer 





which are separated by | 


plates and enclosed in a brass casing. The lower end of | 
this casing is connected, as shown, to a kind of serew 
coupling by which the setting up of the rigging can be per 
formed Each cushior w rod connected to the shroud 
is graduated as shown section, the graduations show- | 
ing the strain in pounds and the corresponding extension 
in inches and fractions of an inch. By this means the strain | 


on each rope can be read off at or 


THE MARTINIL-HENRY RIFLE 

To Tux Evrror or EXGixkKKine. 
Sir,—The interest created by the rep 
Commission is the natural result its importance, and if 


the “ Martini-Henry” is to be t future rifle, its merits 
and demerits will be eagerly discussed im this and other 
countries. 

As I think it desirable that a journal of your class should 
place the rifle correctly, as regards its principle, before the 
public, I send you the following memoranda for that pur- 
pose 

Your last number explained the construction of the rifle, 
ind, therefore, presuming your readers are sutlicientiy ac- 
quainted with this, I shail confine my remarks to illustrate its 


principle of action, or rather (for the bject as a whole is 
too large to be treated within the lumits of a single paper) 
to that portion of the breech action which attracts the most 
attention, and which is the most important in its functions 
of the “ Martini” arrangement—I mean the breech-block 

all descriptions of the mechanical jes of which I 


princi} 











have seen are erroneous. For instar your contemporary 
The Engineer, last week, says, w 1 comparing it w i th 
“ Peabody” action The downward pressure of th eC 
block is taken up by the short arm of the er 
and transferred to the pin, on which it is pivoted, rendering 
any supplementary mechanism for this purpose unnecessary 
and very much simplifying the construction of the gun. 

It is but fair, however, to add, that The Managinecer is not 
singular in the opinion bere expressed, for I believe the in- 
ventor himself did, if he does not still, believe in such an action 
and pressure, an action which sooner or later would most as- 
suredly make itself felt in the imperfect working of the gun 
and tend to unpair its efficiency in actual service ; and 1 know 
that this very point was a matter of great anxiety with th 
Commission, and one to which great attention was directed 


The constant practice at Woolwich showed no indication of 
unequal or undue strain on the pin, and subsequent experi- 
ments only lately made at Enfield were conclusive; for there 
the pins were removed, and leaden ones substituted, without 
in the least impairing the efficiency of action, or without, 
after firing, exhibiting any signs of undue pressure. 

The following investigation of the action of the breech- 
block I made at the request of a friend. and which the ex- 
periments at Enfield, subsequently made, fully confirmed. 

I must, first, more particularly describ the construction of 
the block, and for this purpose I refer you to diagram, 
Fig. 1, which an outline elevation. Your readers will at 
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rt of the Small Arms 
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Peau. 
once recognise it—its position in the rifle and the duties it 
has to perform from your description of the rifle; and I 
therefore pass to those points to which I most particularly 
desire to draw your attention. 
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The block i« supposed in this diagram to be in its horizon- 


tal position previous to firing, or, rather, parallel to the axis of 
the barrel ; and this being so, from the upper edge of the bore 


of the barrel, B, let the plane, B P A, be drawn through the | 


centre of the pin, P, ending at A, in the concave shoe in 
which the back of the breech-block butts; the plane, APB, is 
parallel with the axis of the barrel; and A B is the dead 
length of the block. The surface, BC, is ground at right 
angies to this and the end of barrel butting on breech-block 
1s also ground to same pine, which are both tangential to a 
curve struck from point A. Hence, their surfaces close with a 
perf ‘hanical fit, affording a better support to the cart- 
ridge 


rftect me 


I f powder—than the Snider, or rifles of that class, 
which must have full play in the shoe to allow of easy open- 
ing and shutting of the breech. The action of the block, as 


be seen on mspection, is for the abutting surface of the 


irge o 
5 


may 


block to gradually approach, and close on the surface at end 
barrel, and on opening to as gradually recede. The sur- | 
faces in contaet do not move on each other, and, therefore, | 
there is no friction and no wear; they both coincide with the 
same tangent; the fit is, therefore, mechanically perfect. The 
hole for the pin, P, is rather larger than the pin—not much, | 
perhaps the th—sufficient, at any rate, to make AB the 


primary measurement, and to bring the entire pressure of the | 


recoil in the shoe at A, and none on the pin. j 
Coinciding with the axis of the barrel, draw the line EF, | 
then Al dia of base of cartridge, and the pressure, P, | 
of the recoil is acting in the line and in the direction, | 
EF. It would seem from this diagram that its moment | 
round A (=P. AF) would tend to depress the block by this 


, | 
int, and which is, as stated by The Engineer, resisted 
by the pin on which the lever for raising and depressing the 
block pivots; this would be the case were it not that the | 
force, P, calls into operation a resistance greater than the 
force it creates. 

1 exhibit this graphically in the attached diagram, 
Fig. 2, in which the angles are shown larger than in reality, | 
in order that they may be clearly read. The correctness of 
the demonstration, however, is not effected thereby. 

AP Bis the same as before, and BGC is the abuttin 
face of the breech-block; and EGF hine coinciding wit 
axis of barrel; draw the line G A, which isa straight line 








a most important desideratum, considering the large | 
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so long as G7 6G no motion can take place, and the only 
action on - from the recoil is equal, or, rather, 
is re mted by the space, Gc, and ueting in the direction 
of the line, GA. Symbolically, these forces are thus repre- 
sented: 6 G=P sin. a, :f G=P tan. 8 cos. a. Were @ and 
B supeeiony equal, angles, AG F and EGd; and, 
theretore, so long as P tan. 8 cus. «7 FP sin. a, or by reduc- 


tion so long as, 8 7 a no motion can take place. 
The pressure on the shoe, A, is, 
=P cos, & 


I will now endeavour to show the numerical ea these 
expressions, at least the maximum and minimum value of P. 
may be shown ; its absolute value is not so easily determined 
for neither the duration in time of the explosion nor the com- 
pleteness of the combustion, two points on which the force 
of the explosion mainly depend, can with any certainty be 
ascertained. But to estimate the maximum or minimum 
pressure or force of the recoil, put v= velocity and » weight 
of bullet, then is, + =foot-pounds in ballet at instant of 
ge 
discharge and, pid +3 =total foot-pounds exerted by the 





g 
powder in the barrel, when =sum of forces made up b 
friction in the barrel, absorption of heat, &e. ; and if 1: ngth 

of powder case in cartridge and a | length of barrel, then 
| ena SEN (2) 


ag ((a=1) 
pore up the barrel, 


9 
“oo ore oe “ 


The average pressure on the bullet, as it 
and is of course the minimum pressure of recoil. 

The maximum pressure is determined on the supposition 
| of instantaneous combustion and subsequent expansion of 
| the gases, and, 





Pie =P, (—is the 
| equation of pressure and volume, and therefore 
oH ty pps {> 

Ji 


A 
Integrating this between the limit of /, 


29 
reducing, 
) eee (3), 


land = a /,and 





eh 


i 
Pr 
+ 2= — i— aml 
29 (a—1) n 
solving with respect to 
2h 
| P _—s—"). (5-+2 ) (4). 
l 29 
( = a~l ) 
| - 
| The numeral values of these are (== .22, a= — 12.27 © = 


| 1362, #=—.0685. a=1.41, and 2g=644. The value of & is 
| not so easily obtained, it is composed of, 

1. Heat absorbed by the barrel from the gases of com- 
| bustion. 

2. Friction of bullet and gas in the barrel. 

The first is by far the largest item, and the most difficult to 
| estimate. For reasons, which I need not occupy you with ex- 

plaining, I think the value of 3 may be estimated at } or § of 


an Hence, on this supposition : 


29 
p —23. em(a~l)  —9314 tb. 
1 oi <a-1) 
s . 
and, 
P, = 1460 Ib. 


The value of P approximates closely to the full theoretical 
strength of powder as calculated on the principles of thermo- 
dynamics, and is manifestly a far great pressure than any 


| material could resist, and greater than is ever realised in 


practice. At the same time the theoretic minimum is also 
rarely reached. I think that the average working pressure 
may be taken at a geometrical mean between these extremes, 
or, : 
/ 9314 x 1460= 3687 Ib., 
and P. cos. @=3687 x eos. 3° 35'=3685 Ib., 

Is the pressure in the line GA of the breech-block. 
And the pressure tending to turn the breech-block repre- 
sented by the line b ¢, is, 

P sin. a = 232 Ib. 

Resisted by the friction represented by the line f g 

diagrams, Fig. 2, which is equal to 
P tan. fp cos. a = P, 

The value of 8 under the condition of the surfaces in con- 
tact is probably as much as 10” ; hence, resistance by friction 
3687 « tan.= 10° cos. 3° 55’ = 649.9 Th., 
or the resistance to motion is greater than its tendency to 
motion in the proportions of nearly 3 to 1. 

London, March 23, 1860. 


J.D. 


THE PEABODY RIFLE. 
To rae Eprror or Exoiyrerina. 
Srx,—I observe in your issue of the 19th ult. you inserted 
a notice of the Martini breechloader which has been recom- 
mended for adoption by the Select Committee on Small 


Arms. Such in all important points being a plagiariem on 
the Peabody gun, I have accordingly lodged a protest with 
the War ¢ to restrain it from paying Mr. ni or his 


assignees any sum which the Government may decide to 
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awerd war ipense for the inventior The claims of our | way 
English patent, 10th April, 1866, bearing on the case at | been seen 
pase are | (rovernme 


> breech 


Arinies 


1. The method 
block by combining the guard lever as 


mtrolling the mot 





breech - pre j iore, @ 


’ 
> Combining an elbow lever with the breech prece as | claims 


deseribed for the purpose of ejecting the discharged cartndg 
cam | 
: acting the breech-piece with a groove on the toy 


with + hore of the chamber for the purpose 
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It has met with considerable favour wherever it has 
a quantity were purchased by the Canadian 
st, and it has been adopted for the use of their 





by several Governments, for which we have executed 
The Peabody has, there- 
y achieved success to give it weight and its 
British Governmept should not 


executing large orders. 


positive 





for favour with the 
y dismoaeel 
or these cir 
» supply the Government with, say 

j lin th 


umatances I have offered on behalf of my 


ne t hands of tr Ops, by the side of 


« place 
f which it is said a certain number will be 


















































cf g the introduction of the cartridg: 

1 ingements are 90 palpal the n reading + and I have every confidence, if Government adopts 
repent m, and comparing it with th Martini gun, they | ™ n, that the Peal ly will be found to iph id its 
become self-evident. sinst its bastard offspring. 

In carrying out invention there s metal breech-| In concluding, I am confident in saying that the War 
frame which unites the barre! with the stock, and which has | Off ur claims cannot fail te see their 
provided within it a mortice or para sided op @ for th stice ents are so palpable Lapis ry respect ; 
reception of a swinging breech-block, which turns upon a rig ; lisplayed in the production of the so- 
P n passing through the upper part of tl wr oF { 1 Martini being but a very small matter indeed. 

wk, and through the sides of the metal frara | ___ Yours truly 

The trigger guard lever is arranged for operating t) ‘, George-yard, Lombard-street, E.C. H. Giniaup. 
breech-block, as herein after desenbed It has a ng 
bent at ite end inte a trigger guard, and a short arm n-| , 2 on 
necting it with the br “hock. and gle it turns | THE EFFICACY OF LIQUID FUEL. 
upon a fulerum pin inserted through th wer pa f the | _ Torn Eprror oF ExGtyeerine 
frat The short arm of the guard lever is fork soasto| Srtx,—The paper which appears in your eolum: 

obra +} breech-block. and tl , f sa nter w s having been read by ¢ ptair Selwyn bef 
nit ne noted ‘ nm at of “ n of Naval Architects furnishes striking evides t 
side of > te I } ‘ t guar ry remarkable error into which he has fallen in regard 
lev sn lownward t xtr rt arm wi to this subject, and to which must | sscribed m great 

r t ‘ at ar measure the very exaggerated views he has for some years 
imi + tt face ng notch ex presse las to the econ my to be derived from the use i 
corupe! the be } k to tur the “ passes | as fuel in steam navigation 
tl oh ite rear rebvy z forw The error to which I refer is that Captain Selwyn fails t 
br block to turt wn and ' rthe re ‘ the stinguish betwee tl theoret vaporative power of 
bree } By ging beck the guard t t first ari ite ¢ aporat “ t r r act 
i th nd of | t k. W ' t I wt, f ses these terms as y ny 1 g t y 
w bw t mov ; h r r r y re very differ } , i tr r ale : 
aa ar ret g ul t 1 g t tL tf howe x t be 4 nt 
‘ ' arr Phis ’ { rating 1 t wt { mbustion. w t} t ret eva 

ki sew the advantag a ry « t porative effect is, at th it nly equivalent to the ava 

m t f guard y TS pared with | able heat, that being but a fraction, and, a ng to cir 
: \-loa t " cumst a varying fraction, of the total heat of combus 

Another at ft nt nests mm t | t utter quantif t yh useit ting the 
for t rt ex ‘ t gee n wit efficac j | . a t a 
‘ mer fit r } h t .Y t practical use ff for th ns under 
t : at w mak ! . Ms t as | 1 deter: i for the seve istible 
t ding I rear t netituents f by Andrew Regr Favr ar 
‘ t ink r ‘ 4 mis | > rmanr r y r ns tar 
the base of the ' " g \ * g linary pra Ir r t t 
t g ry ru t i ang 4 “ ti | atur f yas r bus is 
pr } r } ] ) u g t? | ré ar 
.r f rar ' g ble pr sw é : r 
ng r “ ig aint nu d I yy { 

} ' xtr y age , , ‘ , : - 

MY he rea . t ur ge t ~ ‘ . . Pr) 

r ~ t 1 . tr I r r i : in pra we 
‘ ur : i “ i { . per 

dis will pea l ‘ t ‘ to tw is ‘ r \ t 
han y 7 ‘ 
P ! 4 by r l Pp ‘ A ! t 
oa sane dinoail . . ‘ niin ‘ - 
th ' =" strike against roducts rv t plied 
‘ ry * atter al t away r 4 CAR 

ny nf t? ? a g \ ' i that t? t I =| 
hack ward it x} led enrt w | I ( y ably 
I * served that the a ' t l “ t 
‘ { wling without tl , ‘ tw s t ‘ t ALOT 

| ‘4 w ind th } tak i 
pr rela ‘ barr at t g “ ia ns ot it lies 
br wt w e shor ‘ r rred t n be u l in esti g the p e efheacy 
} pr 5 } 1 . | fror it comy t ! I ng thi very larg: 
. ta w t pe t ‘ s trom ft ‘ total heat i hustion 
4 + ‘ rT Y ng t com thon t tt at ‘ 
" k I w heat d to et tu 
! . ‘ ”“ r “W it pr rete bust l, one-fourth } 
{ , { ‘ t educte rom the tota i n under 
} t “ “ t r umsts -) I water Vape 
r I r nient to «¢ h uni f hy atu 
5 g " ; , ‘ ’ it } “ 

j j . ‘ gr ‘ por iscert t gener ny 
ry ‘ ‘ ‘ 4 ‘ : Kind re] I t ! 1 r 
turaiiyv i ts ‘ { ng ’ t ‘ t ma . r 

n , e a . this . 
: PN t att t “i when t ru I t efficiency t rT 
‘ ‘ wi a ser “ rhs | 4 h t ake : nt , 4 
y ry : t r ' : ! hows tha | 
n | fu at rA ‘ ’ ‘ 1 re is 
. ack as 1862, and it was only r Mr. Martir , ne ha the t \pora pow 
wong? and exa t : at ist ( por tl 
Sw { ronment in 1s at pr : position of t 
a” " was put eer. by the Sw ( te nd lw not wa ra yr T tot tat 
t gun adopted ment 5 n t ‘ obta 1 with i fu 

4 x ° “ spiral «1 ‘ . N M ny t effects g r at " t 
Ma ‘ y M I ‘ v tt i ! ist | 
bot y ’ P r s vond the 1 1 of arg t iperior t 
Spring rd s g it appreciation f } 1 will r vse 
and iy re Ww he endea r lustrate the pernik 1 

I ‘ ‘ trig . ‘ s that, with any at j 1 eff ¢ s 

ger lansw purpore i ial to its the ical eraperative 7 r 
. ‘ r purpos il having tl composition st 
I was t ' W “ ( r Selwyn tr paper Tha il he corr 
" . | a theoretical evaporative power per p 
l ' x ‘ y rit g ! rsion of 17 lb. of water at 212° Fahr. into steam, at that 
they “ : ucknow 8 r This numerica 
they ginate For ‘ t stor was al heat of 
feat : ss. which | . Cos 16422 
last year, ar kowise th rk stractor, wi ; wasina) wy ‘ys, a few 
eelf-cocking gun patented by to be « 
The Peabody gun has now : exister r ure, | ] b., thus 
and during that peried has never been known to fail in any ve mentioned, tha ar 
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total heat of combustion is always disposed of otherwise than 


in pre 


Seiwyn's has not even the val 
il as compared with coal, for 


estim 
while 
meas 
effect 
212 F 


xtucing evaporative effect. 


ate of the efficacy of the 


This conclusion of ( ee 
ae of affording a relative 


taking the total heat of combustion of the oil as the 


are of its efficacy, he cor 
produced by coal, viz., 8 


ahr. per pound ; whereas the 


traste that with the actual 


Sib. water evaporated at 
true equivalent of the total 


heat of combustion of average coal is about 14.5 Ib., and 


that is the number to | 





for the oil 
A turther confusion, arising from theerroneous application of 
terms, is recognisable in Captain Selwyn’s paper, in reference 


to the 


with 





evaporative duty of fuel 

any rational significance 
ative of the work done by 
not in evaporating water 





I} 


compared with the 17 Ib. he takes 


If this term is to be used 
it should, I imagine, be 

as that work has to be 
that is already heated to 


212° Fahr., but in heating water from the temperatare of 


the fi 


eed, whatever that may | 





and then evaporating it. 


That result, which is the true evaporative duty of fuel, must 
of course be less than if the water were supplied always at 
212° Fahr., and it will vary, since the temperatures of the 


feed and of evaporation are both lial 





Therefore 





to vary 


there is no doubt a practical convenience in expressing the 
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evaporative effects produced with fuel, in terms of water 
evaporated from 212° Fahr. or from such other fixed temper- 
ature as may be chosen, since the numeri sults thus 
btained are at or compara! and th y expre 
t fi t tu i ger rating stea ntire Vv 
nappropriate t peak of such results as represe ing the 
‘p rative duty of fuel, for this must, in al! ordinary « Lanes, 
j amount to at le 14 per cent. less than the effect of tl 
same fuel expressed in terms of water evaporated from 212, 
Fahr., inasmuch as there is an expenditure of heat, to tha 
extent, in heat the feed water from 60° to 212° Fahr 
ly v tl mark ma in 
t tur i} } r tl ] ct 
Inet tlor t vea j , a 
Tnastite sl, tt with tl r 
Rank ‘ 1 correct chem ana ‘ 
proy t rnt as fuel, there sh vot | 
iff ty, toany e of ordinary capacity, m estimating tl 
~rative results which ought to be « uined with a we 
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THE RADCLIFFE PROCESS 
l ne Eprt ENGINEERING 
S 1 < . liter o Mr 
M March 12t1 
M t " wou faith 
t " i t] great 
t i i la iowever, Whiung 
¢ f t, that 
ul eip I s Ww t waya in eu r 
M i i pu ! w 
pu m ' ther a Ponty; ] ned 
th s nty} to I to be } 1, he and 
r i im r pla Now. under 1 ) 8 r i 
piat ‘ ace oat puc ng farpace an 
har y ug f Le bout int 
Mr. Morga ‘ r “trials” and “experimen 
y ’ , I. } iv t y that 1 can- 
r ag 4 iv mes tot elu n that t 
f X can be iceessfully raised as 
bjectior t . a subsequent patent for a valu- 
a | t I 
i Sir, Mepectfully your obedient Servant 
( Ha Mars 1, 1S Jas. Rapcuirrt 
Stove DBereraxisa.—Blake’s stone-breaking machine, th 
ine found upen trial to be suitable for the work, # 
reaking road 1 etalling at about one-twelith the cost 
paupers’ labour. How is it possible, unless as a punish- 
nt oy the poor at work—the 


all work—which can be performed at one- 
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LIVERPOOL NOTES. 
LivERPOooL, Wednesday. 

New Invention for Economising Fucl and Conswmi 
Smoke.— An arrangement has just been made at the oil mitt 
of Messrs. Earler and King in this town, which by thore oughly, 
mixing the atmospheric air with the gaseous prod 
combustion, effectually prevents smoke and ecconomises: fark 
It consists of a series of small eonical- -shaped transverse-grate 
bars, placed from end to end in the centre of the fire chamber 
on longitudinal bars provided for the purpose; and under’ 
neath these bats isa passage for the supply of air to thems, 
this passage extends to the bottom of the and is formed 
pe ates of sheet iron.” The supply of air to the pasonigo 

the side spaces under the ordinary grate bars can 

regitlated at will by means of an independent door in front. 
When a new charge is about te bé put on, the fireman eloses 
the two side doors, which are usually left a little way open, 
and having put on the coal he Geet these doors closed and 
opens the central door to its full extent, the fire doors being 
tightly closed exeept a small hole, through which may be 
seeh the jets of flame issuing from the small epertures be- 
tween the little conical-shaped transverse fire bars, and which 
are caused by the mingling of the atmospherie air with the 
gases set free in the combustion of the fuel, the formation of 
smoke being thus prevented, and a considerable saving of 
fuel effected. Messrs Earler and King are also enabled to 
save considerably by reducing the quality of the coal em- 
ployed to feed their furnaces. They now use slack at 4s 
per ton instead of Burgey at 6s. 6d. per ton, and only use 
the same quantity of the former as of the latter. When 
using the more expensive description of coal the saving by 
the new process was 10 pereent. The inventor of the new 
arrangement acknowledges fully and freely that he owes the 
main features of his system to the suggestions of the late Mr. 
Charles Wye Wilhams. 

The Trade of the Hardware and Tron Districts. —There is 
no material change reported in the condition of the hardware 
and iron trades this week. A slight improvement has taken 
place in the export trade as far as the United States are con- 

d. Slackness seems still to be the rule in the metal 
trades, and the same thing is true of the fancy trades. There 
is no improvement in the demand for iron at Wolverbamp- 
ton. Buyers are making more inquiries, and possibly an in- 
crease in the demand may soon take place. Pig iron is still 
limited in sale, and the prices are with difficulty maintained. 
The supply from Cleveland has diminished, owing to the ad- 
vance in prices there ; and should a better demand for reanu- 
factured iron occur Staffordshire pig iron would retain its 
value 

The Welsh Iron, Tin-plat ,and Coal Trades —The slight 
depression which at present exists is believed to be only 
temporary, as the rail mills continue to work full time. The 
ironmasters have, however, not entered into many fresh en- 
gagements of late, and are not likely to do so until after the 
quarterly meetings. The rail market is firm, and makers 
seem to be confident that prices will advance before the ex- 
piration of another three months. The number of vessels 
loading rails for the United States is still large, and several 
steamers are shortly expected to arrive to load rails for the 
Biack Sea and the Sea of Azov. Some thousands of tons 
have to be sent this season to the Muscovite Empire. In- 
quiries for plates are still limited. The pig iron trade is in- 
active, but is not expected to eontinue so long. The tin 
trade is in a tolerably satisfactory state, and prices are not 
unlikely to be advanced at the next quarterly meeting. The 
steam coal trade is dull, and shipping rates to the Hast have 
declined 4s. per ton. House coal cannot improve in demand 
for the present season, the coal weather having virtually 
gone. The extreme mildness of the winter, taken on the 
whole, has greatly militated against the house coal trade. 





Tne Merrorourras Raitway Aproav.—The London 
correspondent of the Ne " York Times has lately supplied 
American readers with a delicious description of the Metro- 
politan Railway and its working. His notion of the signal- 
hi ing p arrang: ments is very happy: “ Besides the usual sema- 
phore signals, a double set ot hghts are used in the tunnels. 
The colours are two—green and red—one denoting caution, 
the other danger, ‘ stop.’ r 





he signalman works one of these 
lights, the porter at the station another, and these two men 
are not in communication. When a train leaves a station 
the lights are kept at danger until the man at the station 
ahead telegraphs that the train is in sight, and then the 
green lights are put on. The lights are at some distance 
apart. Suppose the first one the driver comes to in a tunnel 
isred. He draws his train gently up to the second light, 
further on in the tunnel, whic perhaps, he finds red too. 
In that case he stops, and dare not go a yard further. Then 
presently it changes to green in front; the guard looks back 
and sees that the green light is there also, and on the tram 
goes again. Even such slight cle lays as these are very un- 
usual; but they render a collision almost an impossibility.” 
The writer is dazzled, too, with the illumination of the 
carriages. Two burners are supplied, he says, to each 
carnage, (!) one at each end, the effect being that ‘you can 
read quite as comfortably as if you were sitting in your own 
room.” And so on, and soon. The eulogy on Mr. Fenton 
is, however, perhaps the most successful passage of the 
article. He pays that gentleman the highest compliment in 
his power by questioning his nationality: “The general 
manager looks to me very much like an American—at any 
rate he has all the shrewdness and quickness of an American 
m his face. He is about the line, or poring over papers re- 
lating to its management, from morning till night.’ 

PRINTING Macuines.— Messrs. BR. Hoe and Co., the well- 
known makers of printing machines, at New York and 
Boston, U.S., have opened a factory in Lodnon for the manu- 
facture of their presses. The largo Hoe printing presses em- 
Ployed at the Times office, as well as those on which the 
leading Manchester papers are printed, were made by Messrs. 
Josep +h Whitworth and Co. 














THE PATENT JOURNAL. 
Grants of sige mm Protection for Six 


3775. Joun MiLiwann, Birmingh in 
serving meat and animal matter, and in pono employed for 
that purpose.” 

EpwanD Primgrose Howanp Vavenan, 4, Chancery- 
me, “Improvements in the manufacture of reais off, 

161. Writam Ropext Lake, 5, Southampton-bulldings, “Im- 
provements in propelling machinery for eamial boats and ether 


181. SOHN EKowanps, 157, Richmond-road, Hackney, , anprove- 
ments in means of sad apparatus for efleeting eom an 
botween passengery and guards of railwey tains, and signalling 
ou railways. ~ 

261. Omances LunoLey, Greenwich, “ lueprovements in build- 
ing od working caissons and pontoons for lifts, and floating 
and dry docks, and other stractures in iron and wood,” 

343. Etexne D’Agrous, 67, Charlotte-street, Fitzroy-squarec, 
* An froproved inkstand.” 

372. JOHN CHARLES BRAW, Potricroft, “ Improvements in ma- 
chimery or apparatus for cutting wire and rads of metal, and 
other materials.” 

433, Apam Cynvs Exoert, 31 and 52, Tabernacle-row, “Im- 
provements in the manufacture of plein and ornamental 
mouklings for picture frames and other uses, and in apparatas 
therefor.” 

137, PLorent Josern VAnpenvinng, Brassels, * improvements 
in eapperatus for working ploughs for clearing or grubbing up 
uncultivated land.” 

145i. KoOWARD GairrriTH Beewrnr, 89, Chancery-lane, “ lmprove- 
ments in the method of and apparatus for constructing and 
forming metallic joints or seams of tin or other sheet metal.” 

690. WHAAAM ARMAND (iILuER, 4, South-street, Finsbury, “An 
improved apparatus for raising water.” 

705, WILLIAM SAUNDERS and CURRY Smrra, 12, Newgate-street, 
“An improvetl detachable standard board frame for dressing 
} ” 





717, Baisrow Hunt, 1, Serle-street, Lincoln’s-inn, “ Improve- 
ments in road locomotives.” 

7271 Gores Gornsarru, Leleester, “Improvements in means 

od apparatus for communicating or signalling from one portion 
of a railway train to another, ~—_ of which improvements are 
also applicable to other pury« 

725 ‘do uN Epwal 7 Ri e nna mi-roml, Dackney, “ Improve- 
ments in signalling on railway trains.” 

77. Georoe Spencer, 77, Cannon-street, London, and Jouyx 

BARKER, St. Leonards, Mortlake, Surrey, “ {mprovements in pre- 

erving anima) substances, fruits, and other rubstances made 

from corn, grain, or other vegetabie matter.” 
739. ALEXANDER Moncrigerr, Culfargie, “Improvements in 
mounting and working ordnance on the ‘ Moncrieff’ system.” 
760, WriidaM COxHEAD, 44, Gresham-atreet, “ Improvements in 
coloshes, shoes, or over shoes made of india-rubber.” 

762. Henny Joun Broventon Kexpais, Great Winchester- 
treet, “A new or improved preservative paint or composition 
for protecting ships’ bottoms, preserving submarine woodwork, 
and other useful purposes.” 

764. Davip Simpson Price, 26, Great George-street, West. 
ninster, “ An improved paving for roads and tramways.” 

766. Georce Bray, Deptford, *“ Improvements in connecting and 












2 





disconnecting apparatus applicable to pole heads for carriagos 
: and to other uses.” 
76 Huei 





r JOSEPH CENANT, Tubize, Belgium, “ Improvements 
in the construct f steam, water, an nd othe re 

770. A AURENT Bordeaux, “An improved magnetic 
» the compasses of fron ebips.” 

2 i : Many ILL& CLARK, 53, Chancery-lane, “‘ The ap- 
plication and treatment of a new material for the preparation of 
I 

‘ 






yup for paper.” 
WILLIAM Horatio Harri ®, Royal Exchange-buiidings, 
provements in capstans and capstan wins diasser, chain con. 
Jlers and stoppers, and in chain shackles.” 

limnky DELATTRE, Roubaix, ~ A new kind of tisene.” 
CLIZABETH WeoLcorr SLADE and MAXIMELIA BLADE, 
m, near Salisbury, “ An improved portable oven or cooking 















1 no, Atherstone, “ Improvements in machinery 
for harder z and felting the bodiea of hats and other coverings 


for the head 


782. WILLIAM TURNER CARPENTER, Westminster, Isle of Sheppy, 
“ Improvements in apparatus used in the manufacture of gas.” 
7M. JOouN TENWI K Grantham, “Improvements in the con- 





struction of annealir 
786. WILLIAM ARES ‘A on 62, Union-street, Southwark, 
‘New or improved apparatas for diffusing the heat and pro- 
moting the generation of steam in steam boilers.” 
S. JouUN CHARLES SHAW, Patricroft, “ An improved traverse 
card grinder.” 
790. Henry Doo 


Nasran-street, Portland-place, “Im 
ed in filling bottles or other re- 





with aérated liqui 

792, Gweoner Patwer EVELYS, Army and Navy Club, Pall Mali 
“Improvements in the construction of the sails, yards, and 
rigging of ships or vessels.” 

74. WILLIAM Roperr LAKE, 8, Southampton-buildings, “Im- 
provements in steam vee for ocean and river navigation,” 
7%. Jown Taytor, Ricnanp Incuam, James INGHAM, and JAMES 
SHarPies, Crawshaw Booth, “Improvements in carding en- 
gines of the class tn which the doffing cylinder is divided inte 
spaces, and a novel method of testing and utilising the slivers 

from thesame.” 

798. WILITAM McApam and SicisMuND SCHUMAN, Glasgow. 
‘Improvements in packing botties and other frangible articles,” 

300, Freperick Renner, Manchester, “ lmprovements applic- 
able to the transport of minerals and other merchandise upon 
railways.” 

soz. Wii 1AM Rovextsos, 17, Queen’s-chambers, Market-street, 
Manchester, “ Improvements in self-acting mules and twiners.” 

804, JAMES LER NO IRTON, Belle Sauvage-yard, “ bnprovements in 
looms for weaving 

406. Epwarp Ropre, 7, Garrick-street, and Gronis SHaw, 
Penkhall New-road, Stoke-npon-Trent, * Improvements in the 

vroduction or preperation of printing blocks, plates, and cy- 
inders, with surfaces in relief and intagiio.” 

308. Epwarp WritaiaM Prick Ginps, 19, Westbourne Park- 
crescent, “The improvement in the method of propulsion of 
vehicles, commonly denominated velocipedes, by the application 
of levers of unequal arms, acting on cranks @xed in the axie of 
the rear wheel or wheels, and on a fixed or movabie fulcrum.” 

810. THOMAS RicketT?T, Birmingham, “ Improvements in veloci- 
pedes and other whee! vehicles.” 

812. Henry CLaventoy, Dumbarton, “ Improvements in ecrew 
propellers.” 

814. MARTIN RowrKE, Manchester, “Improved combination of 
textile fabrics and paper for oil and tar cloths, floor cloths, tar- 
pauling, table covers, and similar articles, amd the mode of 
manufacturing the same.” 

816. HENRY STARR, 22, Moorgate- street, ‘An improved safely 
hook for harness and other purposes.” 

$18. JAwES Henry Benxert, Leith, “ Improvements in eteam 
engines and boilers.” 








820. Joun Rausporrom, Crewe, “ An improved mode of ventilat- 
ing railway tapnels” 


#22. Gaonds Ravrorp MaTi#Ea, Wellingborough, “ Inyprove- 
incnts in means or or apparatus for cutting or giving form to 


824. Epwaxn Boor, Wisin Peet. GAviTos, and Josern 
Watts, Ashton Ol¢-road Ironworks, Ma “ Improve- 
mente in mechaniam or tos for regulating the aduninsion 
of ate Spam belles c@petn in 

econom! 


a6. Jous Tuomas Da ae eg ~ Treating sewage anc 





830, JoHN PARTINGTORS 
cons a! 9 

832. ANDREW BapGhaY WA 
apparatus for producing and 
useful purposes, 

834. Joun Cox, Gorghe Milla, * Improvement vlosipaten an 
modes of propulsfor” 


Inventor Po Complete Specie 
874. G sened TOMLINSON sae = ine Brixton, 
“ Improvements in machinery 
Patents on which the Duty of £50 has 


878. Ronee? Newtow, Lower Providence Mill, near Keighley, 
“Improved means er for generating steam in steam 
boilers.”— Dated 24th March, 1866, 

887. James RAMAGE end Thomas NeLson, Edinborgh, “Im- 
provements in the production of blocks and plates for printing.” 
—Dated 26thMarch, 1866, 

053, Eustace CaaeY PREnTicK, Stowmarket, “ Improvements in 
preparing and treating gun-cotton.”—-Dated ard April, 1866, 

064. Joun MoNavent and Witisam MeNavent, jun, Rochdale, 
* Improvements in mac thinery for washing and drying woul and 
other fibrous materials,” Dated 5th April, 1866 

888, SAMUEL Barpour, Lisburn, “Improvements in machinery 
for finishing sewing thread or yarn.”— Dated 26th March, 1466. 

84. FREDEKIC PELHAM WARREN, East Court, Cosham, “ le- 
proved cooking apparatus.”— Dated 27th March, 1866, 

oO1. Wititam Deak, Great Barr, and Jonn BAGNALL JORNSON, 
Tettenhall, “Certain improvements in barrels, ordmance 
whole or in parts, tabex, shafts, and other cylindrical budies,’’~— 
Dated 27th March, 1866. 

898, CHARLES Thieme Lieanvr, Frankfort-on-the-Maine, “A 
pneumatic method for the inoffensive removal of al) fluids, 
solids, and gases from waterclosets or privies and their conduits, 
and of storing sald materials so that they may be apeied in 
their natural unchanged form to agricaltare and other branches 
of industry.”—Dated 27th March, 1866, 

905. Tuomas Ryper, Manchester, “An improved apparatus for 
mashing malt or grain to be used in the processes of brewing and 
distilling.”—Dated 28th March, 1866. 

915, Jonun Cowpenry Martin, High-street, Barnes, “ An improve- 
ment in treating bones, and in the manufacture of the producis 
thereof.”— Dated 20th March, 1566, 


Patents on which the Stamp Duty of £100 has 
been Pai 


1027. Cowrrr Parpers CoLxs, Southsea, “ Improvements in masts 
for ships.”—Dated 16th April, 1562, 

993. Henky Foo.ey, junior, Liverpool, “Improvements in the 
contruction of weighing machines and weighbridges.”— Dated 
Sist March, 1862. 

919. Henny Josern Mapex, Swansea, “ improvements in coat- 
ing iron sheets or plates to he used as a substitute for tin or 
terne plates.”—Dated let April, 1962 

815. Epowunp Moxewoon, Stratford, and ANpREw WiytTock, 
Little St. Andrew-etreet, St. Martin’sane, “ Improvements in 
the process of coating metals and in the apparatus employed.” 
—Dated 24th March, 1862. 

825. Epwucnp Morxewoop, Stratford, and Anpaew Wavyrock, 
Little St. Andrew-street, St. Martin’s-lane, “ Improvements in 
the manufacture or shaping of fron or other material.”—Dated 
25th March, 1862, 

39, Wiittam Forp Serrn pnd Arrutr Coventry, Gresley 
Ironworks, Ordeal-lane, Salford, * lmprovements in and applic- 
able to lathes and machines for turning and for cutting screws,” 
Dated 27th March, 1862. 

913. Henny Surrn, Teesdale Ironworks, Stockton-on-Tees, “ Im- 
provements in apparatus used when easting iron or other 
metals.”— Duted let April, 1 

14. Joun Hanay Jonnson, 








. Lincoin’s-inn-fleids, “ tmprove- 
ments in machinery or apparatua for , inning cotton and other 
fibrous substances,”—Dated let April, 1862, 

929. Gronoe Cotszrr and Jown ¢ OLIAER, Halifax, “ Improve- 

ments in looms for weaving carpets and other pile fabrics,”~~ 

Dated 2nd April, 1862. 

oo. James CLARKSON KAY and Wuasam Huriey, Bury. “Cer- 
tain speaneren es in steam engines.”—Dated 4th April, 1962. 














Hypravritc Crane.— The Hydraulic « erane at the Royal 
Gun Factories, employed to lift up to 30 tons, is worked 
under a water pressure of 700 Ib. pe r aguare ine’ ch. Ithas three 
oscillating cylinders, the pistons of which have thick rods, so 
as to present a very considerably different area upon their 
opposite faces. The pressure can be admitted by a simple 
form of valve, either to the larger or smaller area of each 
piston, or to both areas so as to work double acting, thus 
varying the power of the crane from 12 to 30 tons. 





Sratistics oy Corton Manvupracture.—The National 
Association of Cotton Manufacturers and Planters of the 
United States has just issued a report which contains some 
highly interesting information. It appears that the number 
of cotton mills in the Northern States is at present 664, 
running 6,359,020 spindles, and consuming annually 
385,952,021 lb. of cotton; while there are in the Southern 
States “6 mills, running 225,063 spindles, and consuming 
annually 31,415,760lb. of cotton. In the Northern mills 
each spindle is made to spin, on an average, 60 Ub. of cotton 
a year, while in the Southern mills each one sping 138 Jb., 
showing that a coarser quality of goods is manufactured in 
the South. There are altogether nearly 100 fewer mills in 
operation now than there were in 1860, The total consump- 
tion of cotton for manefacturing purposes last year was 
450,000,000 tb., whieh, at the usua ual estimate of 400 Tb. to a 
bale, equals 1,125,000 bales, or nearly one-half the production 
of the United States. The consumption in 1868, in Europe 
and the United States, was 2,0094,105,000 Ib, against 
1,976,520,000 Ib. in 1858, and 2,284,901,000 ib. in 1869. At 
the present relative prices of raw cotten and cotton eloth, 
there ts no profit on the manufacture of the latter. 
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MACHIN 
DESIGNED BY. MR. HUGH BAINES, ENGINEER, TOR 





A wew weeks ago (vide page 142 of the present volume 
we gave some particulars of the process of repairing old rails, 
introduced by Mir. Hugh Baines, of Toronto, which has been 
in use during the past two years and a half on the Great 
Western Railway of Canada, and which is stated by Mr 
George Lowe Reid, the chief « nginecr of the line, to have 
given most favourable results. We now illustrate the rolling 
mill, &e., used by Mr. Baines, this machinery being adapted 
not merely for repairing damaged rails, but also for working 





up old rails into new ones, or for making crossing points 
tongues, or wing rails. 

In operating on i raila on Mr. B 
cut into two or more lengths and made into a fagot or pile 
for the purpose of making new rails, and a plate of Lowmoor 
or other iron is added to form the head, the whole being 
alterwards subjected to the action of rolls capable of rolling 
on four sides at once, so that the rails are produced without first 
rolling flate, and it is stated that a better rail is thus obtained 
To repair bruised or 


ines’s system, they are 








with a « pereentage of loss of iron 
broken rails, weights and levers are brought to bear on the 
rolls to give the requisite pressure, so as t forge perfectly 
the bruised or broken part; such levers are arranged so as 
to be re adily raised when the cold portion of the rail enters 
the rolls. The number of passes through the rolls should 
not necessarily be more than six, and the rail being always 
kept top uppermost the head receives that hardness and 





fineness which is absolutely necessary for permanent way 
iron. The rail having been cut to its length by a circular 


saw, its ends, which are the weakest parts, are in some 
ned by Mr. Baines with steel, in order that 
the fibres of the iron rail may be prevented from spreading ; 
this u« effected by placing them in a die the exa 








enses strong 


t shape 
the rail, euch die being in two divisions, so that it may be 


The point of the rail is heated to a weld- 
i in t 


opened and closed 
Z heat, and also the steel, and, both being prac 
‘ the weld is instantly made by pressure 





All crossing pointa, t: sea, Or wing rails, are braced 


lone previous to their formation in their respective shapes 


they are then filled in and forged to their shapes by the rings 
the rolls, or by dies applied to steam hammers 
The machinery employed by Mr. Baines for « ting th 
" 


{Tex 
perations consiste of a series of rolls f xed in bear- 





andards and suita 
worked by toothed gearing in the ordinary manner, and 
being capable of being reversed by bevil gear wheels and 


ch motion apy ite the pinion shaft In the central | 


the machine the rings for effecting the repairs of 














1 ry ied, and between these and on each side of the 
a horizontal roll is adjusted. these rolls actuated | 
ring or by the friction of th passing so that all | 
les of the latter are rolled at rolls are 
\ ise rthe manufactur new rails, but the number 
pas s necesaanly increased \ reular saw is set on a 
shaf r thes ls for the purpose cutting off the ends 
t ru At one « f ‘ nother pair of r 
' gh which the ra ‘ 1. and a flat-surfaced 
al rell s applied to th tl rail to give it ite 
when rails are repaired There is also an upper wil 
rical form acting ir njunetion with an under 
’ A ‘ to form the mbs of r rom! er ng pomts 
’ with « r for f hing single r deubie wing ra 
‘ between these rolls and thos r preparing the patches 
tt we ng Poise lor railroad crossing pomts are placed A 
i er # work together on their respective shafts nda 
ca n operation at ‘ 7 ' performing tl work t 
which they are adapted 
I ur engravings Fig. 1 is an elevation of the rolls: aa 
and 4d, shown im Figs. 1 and 2, being the only rings re- 
repair of rails. Precisely the same class of 
rt the manufacture of new rails. 44 are re- 


#, which ean be worked either by gearing or 


© er ar saw for cutting off the ends of rails 





u 
ag r for keeping the rail uv ite proper position 
and giving it its camber when rails are repaired only; fff 
are the gear wheels, through which the power is transmitted 


to the rolls y w the reversing clutch, with bevelled teeth at 
angles of 45° to admit of its coming out of gear when th 





. | superior to ordinary reci 
at their square ends with steel similar to the rails, and tl s is | 


foundation, these rolls being 
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pressure is on the rolls; and AA are the scarfing rings for 
preparing patches for rails that are to be repaired. Fig. 4 
shows a section of these rings. As before stated, for making 
railroad crossing points, tongues, and wing rails, Mr. Baines 
uses either rings on the rolls, or dies attached to steam, or 
power hammers of any description, and the figures and 


letters annexed will describe these processes. The letters | 


iii, on the elevation, Fig. 1, show the tapering rings for the 
limbs of railroad crossing points, and also for filling single or 
louble wing rails, but for this purpose the rings are left 
circular and not eccentric, as shown in Figs. 6 and 7. KK 
ure the welding rings for railroad crossing pointa, and Figs. 
5 to 7 show sections of these rings 

Fig. 2 is an end elevation of the rolls, in which dd are the 
finishing rings; ¢, the circular saw for cutting ras toa 
proper length ; e¢ ¢ are the guide rollers similarly marked on 
the elevation, Fig.1. Fig. 3 is asection through the centre of 
the welding rings, a a, on Fig. 1, and through the centre of 
the reversing clutch, g; 6 is one of the side rolls similarly 
marked on Fig. 1; ff are the gear wheels; and g the re- 
rs. 8 to 13 show sections of rings in the 








versing clutc h Fi ’ 
shape of dies for preparing and welding railroad crossing 
points under power hammers. Figs. 8 and 9 are the welding 
dies, and Figs. 10, 11, 12, and 13 the preparing dies The 
dies represented in Figs. 14, 15, and 16 are used in bracing 
with steel the heel ends of railroad crossing points, and also 
the ends of railroad rails. The top part of the rail, shown by 
the letter 7 on Fig. 16, is the part braced with steel. 


Pemrtse Macuineny.—tThe largest makers of centri- 
fugal pumping machinery, viz., |] 
aml Messrs. John and Henry Gwynne, are now unusually 
lass. It is leeply to be regretted 





essrs. Gowynne and Co, 





busy with work of this class. 


| that there are not independent engineers disposed to make 
I I 


eareful experiments to ascertain whether, as is becoming 
widely believed, the centrifugal pumps are not, in all respects, 
wocating pumps working at mode 


| 
rate lifts. Our own opinion has all ak n that the 
ngines at the sewage stations of 


Works are huge mistakes. 












great and costly pumping 
the Metropolitan Board of 

Sunken Terasvre.—On the night of the 7th of October 
1799, the ship Lutine, freighted with an amount of speci 
estimated at from 1.500.000/. to 3.000.0001.. foundered off the 





uml banks on the north-west coast of Holland, and the 





greater bulk of that treasure «t hes buried with but nir 
fathoms of water over it There were also on board the 
| Crowr wels of Holland, which had been sent to this 


country by the Prince of Orange to be reset and polished 
[he Dutch Government offered a reward of 8000/. for the 
recovery of the Crown jewels, which, with other inducements 
held out in England, led to a company being formed, who 
commenced operations, and in a few ve ars they recovered 








about 160,004 f the specie, of which the Dutch Govern- 
ment claumed ALLIS s a rovalty. Subsex their 
operations were stopped by the wreck becoming embedded in 


ce then several other diving companies have been 


formed, and they all failed after a sertes of years’ working 
The last operations on the wreck were about three or four 
vears since, when the divers found that the bottom of the | 
ship, with her keel, where the bulk of the treasure is, was 
re, with the skeleton of her ribs remaining. All th 


underwriters who were interested and paid on the total loss 


tve boen dead some years, and it being impossible for any 
aim to be set up by any surviving relatives of the under- 
writers, itis intended by Lloyd's to apply to Parliament for 


powers to appropriate all moneys recovered from the wreck | 


for purposes named in the proposals. It is probable that 


operations will be renewed on the wreck during the ensuing 


summer, and on a scale which is likely to be eminently suc- 
cessful. The plan, we understand, will be to construct large 
iron caissons, similar to those used for constructing the 
foundations of the piers of new Blackfriars-bridge, and sink 
them into the —s completely encompassing the wreck. 
These fairly sunk—and engineers of eminence declare there 
s no obstacle to prevent them—the excavation of the sand 
from the interior can be in a few days accomplished, and 
the treasure recovered. 





THE CITY FLOUR MILLS. 

Tue Canal Basin Foundry Company, Glasgow, has just 
completed a pair of compound horizontal engines for Messrs. 
J. and J. Hadley. They were started a few days since, and 

lare now driving the whole of the machinery in the City 
| Flour Mills, in which there are 32 pairs of stones and the 
| other necessary machinery requiring in all upwards of 600 
| indicated horse power. The high-pressure cylinders are each 
| 22 in. diameter, and the low-pressure cylinders 38 in., with a 
| stroke of 6 ft. The engines make 40 to 42 revolutions per 
}minute, making the minimum speed of piston 400ft. per 
|minute. The air pumps are vertical, and are worked by 
means of bell cranks connected by links to the piston rods 
which pass through the back covers of the cylinders. 

These new engines have superseded a pair of side lever 
engines, and drive the stones with considerably increased 
velocity. The side lever engines now superseded were 
beught from the Blackwall Railway, when the method of 
drawing the carriages by ropes was abandoned, and locomo- 
tives adopted. The new engines have evidently been de- 
signed with a view to obtain the greatest amount of power 
| in the smallest space. They are very compactly placed in a 
| very small room, which was the only space that could be 
spared in the mill without stopping it for a long time. They 
have been ereeted under the superintendence of Mr. G. 
Robertson, who cleverly arranged to fix them and connect 
the power to the main shafting without materially interfering 
with the usual working of the mill. This must have been 
done at considerable expense, although a mere trifle com- 
pared to the loss had the work of the mill been stopped for a 
considerable time. 

We hope that in a short time we shall be able to lay before 
our readers full particulars and illustrations of these engines, 
which are of a class which has been adopted by many large 
mill owners in London, Glasgow, Dundee, &c. 





New Pavemest in tue Crry.—In Duke-street, Smith- 
| field, a new system of pavement has been experimentally laid 
dk wn, a syste m which has been adopted with success in Man- 
| chester and other towns in the bee of England. The car- 
| riage ‘way is laid openly with blocks of Carnarvon granite, 
| the joints being packed with small pebbles, and the inter- 
| stices filled in with melted piteh and oil when in a heated 
| state, instead of filling the joints with ordinary grouting. 
| Axormer Prorosep Snip Cayat.—The Greek correspon- 
| dent of the Times writes: “The project of cutting a canal 
| through the Isthmus of Corinth has been again discussed at 
| Athens, and some people here think that circumstances 
} render the execution of the enterprise perfectly practicable 
jand ultimately useful, even should it not be immediately 
profitable In a few months the work of M. de Lesseps at 
the canal of Suez will be so far completed that a number of 
| powerful machines, admirably suited for work at the Isthmus 
of Corinth, may be obtained at a comparatively small cost. 
Skilled workmen will also be ready for « mployment, whose 
| labour could be obtained at an expenditure trifling in com- 
parison with what Greece would be called upon to pay under 
No such favourable opportunity 
ugh the Isthmus of Corinth s 


any other circumstances; 
1 constructing a canal thr 
ever hkely to reeur. A glance at the map of the Mediter- 

.0w important such a canal would be for the 
trade of all the ports of France, Italy, and Austria, with 
| Smyrna, Constantinople, and the Black Sea. The ports at 
| both ends of the canal would not require any very great 
|‘ xpenditure, and the canal, if made, could be kept open at 
| very little cost. Its length would be three miles and three 
quarters, but there is an elevated plain of limestone through 
which it must be carried that rises to an elevation of 250 ft. 
' fora length of more than a mile. It is calculated that to 
construct a canal 150 ft. broad and 40 ft. deep would require 
| the excavation of about 12,000,000 eubic yards of rock and 
jelay. Whether the work would be profitable or not to & 














in shows 








| commercial company, there can be no doubt that it would be 
| more useful to the Greek nation, and would not cost more 
money than a fleet of ironclads to drive the Ottoman fleet 
out of the Archipelago, for which the Hellenes are raising 
subscriptions. 
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PNEUMATIC SYSTEM OF PARIS. 


521, we gave 
legraph administration for the conveyance of written mes- 
sages by means of pneumatic tubes ; and at page 583 of the 
same volume we gave in detail the experimental researches 
upon which the construction and appointments of that 
system were based. The move which has recently been made 
by the French foo or administration to modify their 
system, 60 as to them to effect some economy in the 
working expenses which have hitherto been somewhat high, 
and the very complete report thereon by M. Be in- 
spector of French Telegraphs, which has reached us, gives us 
oecasion to return to this subject. 

In every large centre of commerce there are to be found, 
in addition to the chief or so-called central telegraph office, 
a number of outlying, branch, and suburban stations con- 
nected by wires with the central office; but not connected 
immediately with the lines of the country or with foreign 
lines. Sometimes, as for instance in London, the branch 
offices are, for convenience of collection and distribution, 

laced at no greater distance from the central office, than 
in the neighbouring streets. Others again are established 
in such periodically busy spots as the exchanges, the cattle 
market, and so on. Branch offices are also to be found 
Now, it was 


in the suburbs, although less numerous. 











found in early days that when messages were received at 
these offices much time was unavoidably lost in their trans- 
mission to their destination in the country or elsewhere when 
the electric system alone was employed. This loss of time 
was occasioned thus: when a message was received at a dis- 
trict office for transmission abroad, or to a distant part of the 
country, it had to be forwarded, letter by letter, through the 
wires, first to the central office. There it was received and 
transcribed into plain readable language, written in plain 
readable letters, and handed over to the clerk, whose duty it 
was to forward it to the station to which it was addressed. 
This clerk then, in his turn, had to transmit it, letter b 
letter, through other wires just as the first clerk had done. 
The clerk at the further end of the wire received it, re-tran- 
scribed it, and forwarded it to its addressee. 

Each such message, therefore, had to undergo two trans- 
missions and two transcriptions before it reached its destina- 
tion, and it was often not improved in simplicity or clearness 
by these repeated operations. In addition to this, it 
was found that at such branch stations as those in the 
exchanges, on business days, and during business hours, 
the influx of despatches, for all parts of the country 
and abroad, was so rapid that it would have been 
physically impossible for any single operator to have worked 
them through the wires, and, had even better apparatus and 
more operators done so, it would have oceu te pe long that 
the delay would have rendered many of the Teonthen value- 
less both to senders and receivers. Under these circumstances 
the expedient was first adopted of sending batches of such 
collected despatches by messengers from the branch to the 
central offices, and in Paris, after 1861, it was even found 





| 


} 





| tank, F, 


wr cleaning the streets, and to which Paris is, in a great 
measure, indebted for its character for cleanliness. This 
latter is the water used by the Telegraph Administration for 
compressing air into the pneumatic reservoirs and tubes. 

‘he compression arrangement is as follows. In some con- 
venient space, adjacent to the bureaw de transmission, are 
erected three wrought-iron cylindrical vessels resembling, in 

al appearance, three steam boilers painted and 
for admiration in an Exhibition. 
The water enters only into one of these vessels and com- 
resses the air into the other two, from which it is blown off 
into the pipes for the transmission of the carriers. 
The larger of these vessels it is which receives the water, 
This vessel, F, (Fig. 1) is connected, by means of a pipe, T 





with the water mains of the town, which are turned on and 
cut off by the valve, R. Connected also with this vessel is 
an exhaust pipe, T’, opened and shut by the valve, R‘, 
leading directly into the sewers. From the top of the pressure 
tank, F, through a suitable cock, r’, is a pipe which leads 
the compressed air into the first of the two reservoirs, G and 
G’. The latter are in every way similar to each other, and 
are connected together by a pipe, B’’, also supplied with a 
cock. The second of these reservoirs, G’, is in communica- 
tion with the pneumatic transmitter on the left hand. 
Before we deseribe this, however, we will endeavour to 
make quite clear the action of the pressure arrangement, 
consisting of these three tanks. Supposing all three to be 
empty, the first thing which the operator does, in preparing 
for the transmission of a carrier of despatches to another 
station, is to provide himself with a sufficiency of compressed 
air. To do this, it is necessary, of course, to have both 
the exhaust, R’, as well as the delivery tube, B’ (by means 
of the cock, e’), closed He then opens the valve, R, 
allowing thereby the supply water to rush upwards into the 
and to displace the air which previously filled it. 


| This displaced air is compressed into G and G’, until the 


Y | water has risen nearly up to the top of the tank. 


Then the 
cock, r’, is shut off and the compressed air remains enclosed 
in the two receivers. The operator now opens the cock, R’, 
and allows the water to run gradually away into the sewers, 
and leave the tank refilled with air and ready to be put 
into action again for a new compression, when it is required. 

We are now in possession of the means of propelling our 
earrier ; let us examine the apparatus employed to put this 
mneans into operation. 

On the left hand side of the three pressure tanks, is a U- 


| formed system of pipes, standing upon a pedestal and inter- 


necessary to have recourse to the expedient of a service of | 


mail carts, in order to facilitate the telegraph service alone 
between the branch stations at the Place t i 
the Rue Jean Jacques Rosseau. But this system had many 


objections ; the messengers loitered on the way, and the mail | 


carts got fixed in a block sometimes in the crowded streets, 


} 


| 
i 


and were thus often only themselves a source of delay. To | 


obviate all this the pneumatic tube system was first intro- 
duced experimentally by the Electric and International 
Company, and, in due time, was imitated in Berlin and 
modified in Paris. The latter capital now contains the most 
extensive system of all, whilst those of London and Berlin 
remain still upon « comparatively small scale. The English 
system dates from 1855, the Prussian from 1863, and the 
French from 1866. 

The English system was tried first, and worked experi- 
mentally, 4 means of a bellows actuated by the band of the 
operator. Afterwards a powerful steam engine and pumps 
were erected, and these are still in use. In Berlin also a steam 
engine and pumps are employed. “Sut in Paris, the employ- 
ment of steam power for this purpose appearing to have some 


j 


| which they expend their force. 
| which is really only a continuation of the pneumatic tube, 





sected by atube passing up through the floor. This system 
constitutes both receptor and transmitter for the carriers. It 
consists of a cast-iron stand or pedestal, D D’, surmounted 
by an air-tight box, in front of which is a lid or door, a, 
opened by the handle, d. The tubes, A’ and B’, enter this 
box from opposite sides. The tube, B, which leads to the 
pressure reservoirs, is connected, through the cock or valve, 
ce’, with the branch, B’, below it; whilst the other branch, 
A’, of the box is connected, through the valve, c, with the 
tube, A, which is open to the air at the top. The cocks or 


| valves, c and ¢’, are’ worked together by a common shaft 
» la Bourse and in | i 


with two endless screws gearing into the teeth of two 
segments of cogwheels on the barrels of the cocks, in such 
a way that, when one of them is open the other is closed. 
A central vertical tube, EE, closed at the top, is used 
when carriers arrive, and acts then as an air buler i 

Below, there isa tube, 6, 


C, leading to the next station. 

In transmitting, the operator opens the door, a, by means 
of the handle, d, pany see the carrier of despatches into 
the tube, 4. He then closes the door which, with the help 
of packing, is made practically air-tight, and opens the 
valve, c’, by which he sumultaneously closes c. The opening 
of ¢’, which formed previously the only obstruction between 
the chamber of compressed air, G and G’, and the pneumatic 
tube, C, allows the air to blow off and to force the carrier of 
despatches, like a piston. through the tube until the elastic 
force of the air is expended. 

In receiving, the operator screws his valves, c and «, the 











The tubes under the streets are of welded iron, and the 
junctions between the separate sections are 80 as to 
be ieally air-tight. The average of each un- 


broken — . Saeed 
is eleven is system was desi 

M. Baron, the Inspector-General of F 3 
whom we are indebted for his kindness in showing, and pains 


that is to * | 


The apparatus, at the station in the Rue Boissy d’ Ang 
may be taken as an average of the rest, At this station the 
dimensions of the tank, &ec., are as follows: The water 
or pressure tank, F, has a capacity of nearly 260 cubic feet ; 
the recipients, G and G’, have each a capacity of 210 cube 
feet. e average pressure of the water admitted into the 
tank, F, is equivalent to a column of water, at mean tem- 
perature, 36 ft. high, or over one at The velocity 
of carriers, attained with this —— is rather over 64 ft. 

second. When the tank, F, is full of water, the air, 
which originally occupied the volume of all three vessels, 
670 cube teet, is reduced to a volume of 420 cube feet, that of 


i 


- 





the recipients, G+G’. Its tension has, propor- 
tionall Seemed, and ite temperature likewise. The work 
expe in doing this is about 100,000 foot- , whereas 
the whole work, capable of being performed by 250 cubic 
feet of water, under a head or ure of 36 ft., would be 
something like 608,000 foot- The useful 


effect, therefore, which is obtained, at the expenditure of the 
water as applied thus, does not amount to above 21 per cent. 
of that which it would be capable of yielding with a perfect 
mechanical arrangement. 

This fact has long been known to the engineering depart- 
ment of the French Telegraph Administration, but not, until 
recently, were any important steps taken to effect an 
economy, although the outlay for water alone had been at 
the rate of not less than 386/, per annum for every statute 
mile length of tube in operation. When the officials at 
length woke up, and became thoroughly alive to the fact 
that they were rage an unnecessary waste, the Directeur 
des Transmissions, M. Bontemps, was i with a 
series of preliminary experiments, conjointly with M. W. de 
Romilly, a mining engineer. The first move in the way of 
economy which suggested itself to these gentlemen, was that 
of utilising the partial vacuum caused by the outflow of the 
water from the pressure tank, after it had done its duty in 
ne the air into the two reservoirs. A tube, having 
a fall of about 16 ft., was carried from the exhaust into the 
sewer below, and the partial vacuum caused thereby, was 
found to be quite sufficient to suck the carriers through the 
tube from the neighbouring stations without requiring, at 
these stations, any compressing apparatus whatever. By 
this simple means, therefore, the useful effect of the water 
employed would be doubled, representing 42 per cent. of the 
whole force stored up in it, whilst the time required to ex- 
haust the reservoirs would be saved. A modification of this 
kind was carried out at the station in the Rue Lafayette, and 
fulfilled completely all that was to be anticipated from it. 

Thus, a means of reducing the cost of water expended to 
1931. per statute mile of tube a year, was on the eve of 
being generally adopted, when M. Romilly luckily hit upen 
a method which promises, in the end, to reduce the cost at- 
tendant upon the employment of water power; for this pur- 
pose to nearly, if not quite, as low a figure as that of steam 

power. 

j The new method is founded upon the property of a jet of 
water to carry a certain quantity of air with it, and is thus 
just the reverse in its action of the well-known Giffard’s 
injector, in which a current of vapour carries with it a jet of 
water. In the common form given to this apparatus, 
which has been long in use for blasts for forges, especially 
on the Continent, a jet of water under ge ay enters into 
a chamber through a nozzle pierced with holes in its sides, 
through which it takes a quantity of air. The air and water 
fail together into the chamber, and are divided there by 
virtue of their specific gravities. 

The experimental apparatus, arranged by M. Romilly for 
demonstrating the possibility of the application to pneumatic 
transmission, is shown, in section, in Fig. 2. A reservoir, 
A, provided with a manometer, m, is put (t h a tube, 
T), into connexion with the metallic vessel, BB; in the 
upper part of which is the retaining-valve, 8. The lower 
part of this vessel is connected with the cone, ¢’, having a 
tunnel-shaped mouth, M, opposite the orifice, D, from which 
the jet of water under pressure issues. When a jet flows out 
of a small opening in « thin wall, it continues from the open- 
ing outwards, for a long way, perfectly limpid; but if the 
opening, from which it issues, is in the form of a tube, this 
t 'y disappears shortly after the jet leaves the mouth, 
and losing its continuity it resolves itself into a series of 





drops which travel with a practically velocity, 
but with them and between them a volume 
of air. This fact forms the basis of M. Romilly’s experi- 


ments, and he has made some very i and valuable 
observations, some of which we give in the 





lowing tables, 
having reduced them to English measures for the sake of 
learness. 


c 






















































































































EN GINEERING. 


ying this method of com- 

wn to the apparatus at such a station as the Rue Botssy 
d’ Angias, the return of useful mechanical effect would be 
augmented from 21 per cent. to 42 per cent. of the power 
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CIRCULATING PUMPS FOR CONDENSERS. 


Wer have ome times had oceasion we — ™ 
consumed, and that the economy effected in water at the —_ " Messrs. John and ee ee 
same time, would be at least 32 per cent. over the present | Smit sagen yon beng oe eter ty face con- 
consumption. If, in addition to this, the system of working | @@Dsers ; we are a? { marine — aro 
by exhaustion as well as by com jon, that is, by the | ae toot —— nner ee ae — 
exhaustion due only to the emptying of the tanks into the smth of this hind — ‘ ore A A ts large 
sewers, be adopted, the expenditure, both of water and ap- | tp As ind—one +n gy wing ae o— wens 
paratus, may be further reduced aearly one half. Chine wynne = makio < yt ee nn oe 

The following are some of the observations made when | —— two vease ae a or t — ong | ra 
Ouregq water was used : jt ade, which are being built y Messrs. itchell and Co., of 

: ne _| Walker, and engined by Mesers. Thompson, Boyd, and Co., 
The pump referred to has a 3 ft. disc, and is 
ine with a 18in. cylinder and 














practice) it is evident that, by « 


Observations. 


Volume of Air in- 


pressure in Reser- 


Diameter of Ori- 
j vor. 


fice D. 





Volumes of Air | | of Bowenstie. | 5 
Injected driven by a horizontal 
en 14 in. stroke, the crank being connected by a coupling 
— | direct to the pump spindle. The pump is m nominally 
| to cireulate 6000 of water per minute; but it has 
| during its trial, when working on a 16 ft. lift, raised more 
than double this quantity, the engine having been run up to 
| 302 revolutions per minute giving a piston speed of 704 ft. 
| per minute, 
Of the general design and workmanship of these combined 
engines and pumps, it is impossible for us to speak too 
highly. The pump and engine are mounted on a very deep 
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From a glance at the above it becomes evident that the in- | 


orifice from which the 


between the jet 
nto which it ente * very great upon 


and water carried the 


fluence of distance 

meues and the funnel 
the relative volumes of air 
ceiver. This was, of course, to be expected 
singular, and a very interesting physical fact is also apparent 
from these three series of observations: it is that, varying 
the distance of the two orifices from contact with each other 


re 
nto 


re- 
but a new, and 


to about 3 in. apart, the percentage of air carried with a given | 


volume of water attains two distinct maxima, a result which 
is probably due to the conformation of the drops into which 
the jet resolves itself at different points of its course. 

An important element in this system is the diameter of the 
jet, and it would appear that the most favourable results are 
obtained when this is about 3 that of the opening of the re- 
ceptor 

These results, by which it was clearly evident, with a 
stnall and imperfectly appointed apparatus, that with every 


100 volumes of water 175 volumes of normal air could be in- | 


jected under a tension of about A of an atmosphere above the 
4 


pressure without, induced the administration to undertake, 
themselves, an extended serics of ¢ xperunents 

These were made with a reservoir of about 280 cubic feet 
capacity, and an injector of which the funnel opening at the 
narrowest part, was over jin. diameter. The experiments 
by the administration are much more elaborate than those of 
M. Homilly, as ie naturally to be expec ted from the greater 
resources and funds at their command. In these both water 
supplies were tried, first the Seine water, which is delivered 
under the pressure of a head of from 100 to 150 ft., and 


secondly, with the Oureq water, which has a pressure of from | 


20 to 40 ft 
With the Seine water, of course, better results were ob- 
tained than with Oureq water, but even with the latter the 
method of injection shows a much more economical employ- 
ment of power than that at present followed. Some of the 
results with Seine water at high pressure are as follows 
Volumes of Air 
Inje cted 


of Ori- 
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100 Ist maximum. 
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87.70 
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49.14 
51.58 


lst maximum. 


20 2nd maximum. 
It was found that the existence of the two maxima of in- 
jected air depended upon the relation of the diameter of the 
jet to that of the orifice of the funnel entrance leading into 
the receiver. When the diameter of the orifice of the jet 
was very small in comparison with that of the receiver, the 
first maximum disappeared, or, perhaps more strictly speak- 
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0.08 2nd maximum. 


only difficulty which presents iteelf is one which, 
It is occasioned 


The 
| happily, is far from being insurmountable. 
simply by the long time occupied in the process of injection. 
Thus, to inject air into the tank to the amount of 29 per 
| cent. of its capacity, with a jet of Oureq water, at the mode- 

rate pressure under which this supply is delivered in Paris, 

a period of 19 minutes is fully oceupied. Therefore, with a 

single injector, it would be impossible to start a train of 
| carriers every 12 minutes, ar*ie tone at present. However 
the diffieulty is conquered almost as soon as discovered, by 
the employment of several injectors playing simultaneously 
into the same tank. 

Doubtless, this system is capable of further modifications 
land of completion. But even if they rest here, advancing 
| the subject no farther than when it leaves the hands of 
| MM Bergon and Romilly, the French Telegraph Ad- 
| ministration cannot now be reproached with an impracticable 
waste of power in comparison with the returns shown by us, 
jand by Prussia, in the employment of steam power.* To 
| begin with, the employment of the water in_ injection 
instead of in direct preseure effects, at once, a saving of one- 
third in the cost of water, reducing the annual consumption, 
} per statute mile, from 386/, to 256/. Then, again, the em- 
| ployment of exhaustion as well as compression reduces this 
jsum to one half; so that the water expenditure of the 

French pneumatic system will, in future, not exceed one- 
| third of what it has hitherto cost, or something like 1307. per 
annum per mile. And when we add to this the considerably 
reduced cost installation and maintenance, we are 
| seriously disposed to reconsider whether a well appointed 
system, with water power, may not have advantages both 
in cheapness and readiness of application, for lines of half a 
mile or sc in length, which are not offered with the use of 
asteam engine and pumps. But this does not, of course, 
apply to distances of a few yards only, such as between 
rooms in the same building. in which cases a pair of bellows, 
such as was originally used, is certainly the readiest and 
cheapest method conceivable 

We have entered somewhat at length into the particulars 
of the French sy stem and its present mtuation, because we 
consider that this branch of engineering is as yet quite 
undeveloped, and that brilliant results are yet to be obtained 
from it. We have done so partly, also, be cause the question 
will inevitably arise, as soon as the te legraphs fall into the 
possession of the government, whether it is not advisable 
to extend the system now so profitably at work in the city, 
where possibly there may be still nevertheless room for im- 
provement in detail. 


Tur Institetion or Crvin Exoiyerrs.—At the meeting 
on Tuesday, the 6th inst.. Mr. Charles Hutton Gregory, 
President, in the chair, ten candidates were balloted for, 
and declared to be duly elected, including one Member, viz. 
—Mr. William Adama, Locomotive Superintendent of the 
North London Railway, Bow; and nine Associates, viz :— 
Mr. William Francis Badgley, Assistant Surveyor Ist Grade, 
Topographical Survey ot India; Mr. Arthur Carpmael, 
Southampton - buildings; Mr. William Hackney, B. Sc., 
Westminster; Mr. Francis Henry Hambleton, Baltimore, 
U.S.; Mr. Thomas Crump Hambling, Westminster; Mr. 
Charles Benjamin Knorpp, Acting Executive Engineer in 
the service of the Madras Irrigation and Canal Company ; 
Mr. William Francis Lawrence, King’s Lynn; Lieutenant 
Richard Arthur Sargeaunt, R.E.; and Mr. George Frederic 
Verdon, C.B., Agent General for Victoria, Australia. 
was also announced that the Council, acting under the 


It | 


hollow bedplate, which forms a thoroughly rigid foundation, 
and renders scarcely any fixing necessary. Indeed, during 
the trial we have mentioned the engine ran with perfect 
steadiness, although it was not bolted down in any way, but 
was merely rested on some baulks laid on the quent. In 
designing their engines, Messrs. J. and H. Gwynne have 
kept all the requirements of high speed carefully in view; 
and while they have given ample bearing surfaces and 
efficient means of lubrication to all working parts have at the 
same time avoided all unnecessary weight and complication. 
Thus in the case of the pump of which we have been speak- 
ing the piston is of steel, with steel Ramsbottom’s rings 
sprung in; the pisten rod and crosshead are of steel, forged 
in a single piece; and the connecting rod, valve spindies, 
crank shaft, and pomp aig are also of steel. The valve 
gear is arranged on Mayer's well-known system, the cut-off, 
which is adjustable from } to §, the stroke being effected by 
an expansion valve, working on the back of the main valve. 
The valve spindles are fitted with small crossheads working 
in slipper guides of a similar pattern to that used for the 
piston crosshead ; and the eccentric rods are dovetailed into 
the ececentrie straps, so that the bolts are relieved of strain. 
It appears to us that centrifugal circulating pumps worked 
direct by independent engines possess many important ad- 
vantages, which should lead to their general adoption on 
sea-going vessels. Not the least of these advantages consists 
in their availability for keeping a vessel clear of water in the 
event of leakage. Under such eireumstances they can, so 
Jong as the boiler power continues available, be run at a 
much higher speed than the nominal one without involving 
a risk of failure, and they can thus be made to furnish a 
vastly increased pumping power when required. On the 
other hand, when the circulating pumps are worked from 
the main engines, an increase in their pumping power can 
only be obtained by increasing the speed of the latter, and 
there are probably but few instances where sufficient boiler 
power exists to enable this to be done to any great extent. 


Tue Soctety or Excinerrs.—At the ordinary meeting 
of the Society of Engineers, held on the 5th instant, Mr. F. 
W. Bryant, President, in the chair, a paper was read on “ The 
Methods employed in the Determination of the Commercial 
Value and Purity of Coal Gas,” by Mr. F. W. Hartley. 


Tue Lonpon AssocraTion oF Foremen Exoixgrrs.—On 
Saturday, the 3rd inst., the members of this society met for 
the first time at their new assembly room, City Terminus 
Hotel, and the attendance was more numerous than at any 
previous ordinary sitting. Mr. Newton, of the Mint, oc- 
cupied the chair, and Mr. W. H. Keyte, the vice-chair. 
After the minutes of the preceding meeting had been read 
and confirmed, the election of new members was proceeded 
with, the first being that of James Douglass, Esq., chief en- 
gineer to the Trinity Board, on the honorary list, and the 
next, W. Munro, Esq., of Lambeth, in the same category. 
Afterwards, Messrs. T. Hughes, J. T. Wolff, J. E. Reed, 
H. Noble, R. Wood, and J. Bates were elected as ordinary 
members, and Messrs. Fothergil! and Price were nominated 
for the latter class of membership. The chairman then pro- 
ceeded to deliver an address. In the course of his remarks 
allusion was made to the early struggles and difficulties of 
the Association, and to its former unpopularity with em- 
ployers. The great progress which the institution had made 
of late years was attributed to the influence exerted in its 
favour by the scientific press. ‘Through that medium en- 
gineering employers had been made acquainted with its 
nature and objects, its internal mechanism and its springs 
of action. These had all been demonstrated to be satis- 
factory, and the result was that masters and foremen were at 
present alike staunch in their support of the Society. Mr. 
Newton then reviewed at much length the past action of the 


provisions of Section IV. of the Bye Laws, had recently | associated foremen, and showed that it had tended to dignify 
admitted, as Students of the Institution, Messrs. Henry | and elevate the class for whose advantage the Institution was 
| Carter, William Alfred Dawson, and John Henry Richard | more especially intended. He sketched a rather glowing 





ing, the two maxima then coincided. 


‘his water, under a ssure of 36 ft., is that used hitherto 
for compression, and, therefore, the results in this Table refer 
more nearly to those which will occur, in actual practice, 
than the Tables given previously 


pushed, in some instances, as far as 29 per cent. of the whole experience with the a 


capacity of the tank. With the low pressure of this water 
supply, it was found necessary to increase the diameter of 
the jet, by doing which the influence of distance bet ween the 
orifices of jet and receptor, upon the amount of injected air, 
nearly disappeared. in his valuable report on 


this system, says that, admitting the average volume of | pose. 
injected air to be only 46.6 for every 100 volumes of water (a | 
be obtained in | 


value which is certainly lower than would 


These experiments were | 


King. 


icture of the probable future of the Association, and ex- 
orted honorary and ordinary members to co-operate 


; * We are not a little surprised to learn that the Electric | zealously, so that his previsions of suecess might be realised. 
continued to a considerable extent, and the injection of air jand International pec, soo after many years’ profitable b 


oyment of steam power for working 
ite pneumatic tubes, has applied simple water power for 
some short tubes, for night duty. We should have imagined 
that a pair of bellows worked by a handle and sustained by 
a fly-wheel—set in motion by the operator himself—would 
have been more economical and equaliy efficient for this pur- 
Surely this retrogression is searcely consistent with the 

igh engineering ability which has hitherto characterised 
all the works of this first of telegraph companies! 





| Mr. Robert B. Vinicombe, of Woolwich Arsenal, next read a 


paper “On Gunpowder Machinery,” and this was replete 
with practical information on the subject. It occupied more 
than one hour in delivery, and was illustrated with 
diagrams. Possibly, at some future time, we may be enabled 
to furnish a full report of Mr. Vinicombe’s ems pa 
In the discussion which succeeded it, on Saturday, Messrs. 
rt. Finally, 


flumes, Keyte, Irvine, and the chairman took 
unanimously 


and at a late hour, votes of thanks were vo! 
to the chairman and to Mr. Vinicombe. 
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LIVERPOOL NOTES. = 
Thc Cunard ‘Cangany and Gp. Amactaan: Gate the 


American mail contract, having lain upon the table of the 
House of Commons for a need is now legally ratified, and 
the Cunard Company have at once egtered mto an a t 
with Messrs. J. and G. Thomson, of apa for i build- 
ing of two large mail steamers, tobe called the Abyssinia 
and Algeria, of the same class as the Russia, of 3200 tons, 
besides supplying the Australasiam“with new engines and 
boilers. This contract represents little short of 300,0007. 
Messrs. Thomson are the buildersof the Russia, Java, and 
Australasian; and when the new @ngines and boilers are 
put imto the latter, she will be 6ne of the best and fastest. 
ships ‘in the fleet. She is of temarkably fine proportions, 
and notwithstanding the age of her oilers, makes 
average passages, and i a swift one. 

The Liverpool Dock Bitl~To. the surprise of every one, 
the Bill which the Dock Board had applied for, to enable them 
to make certain specified changes in the mode of paying 
interest and other charges, bas been withdrawn. The Birken- 
head Commissioners were making preparations to oppose the 
Bill with the utmost energy, on the ground that no provision 
had been made in it for at once proceeding with the river 
approaches, when suddenly the Mersey Board struck their flag 
and gave up the fight. 

London and North-Western Ratlway.—The short branch 
line in comnexion with the Londen and North-Western 
Railway running between Peasley-cross and Parr has just 
been opened, It is intended mainly for goods traffic. 

North of England Railway Carriage and Iron Company. 
—The half yearly meeting of this company was held at 
Preston on Monday, when a satisfactory report was gre- 
sented, stating that a marked change had taken place in 
the company’s affairs during the past half year and whieh 
still continued. The report of the manager of ‘the works 
gave the particulars of the 4 , and, after the 
re-election of the retiring directors and auditors, the meet- 
ing separated. 

The North of England.—The pig iron trade is in a greatly 
improved state, prices have advanced, and the demand has 
been gradually becoming stronger. The railway traffic in 
ironstone, limestone, and coke employed in the manufacture 
of pig now amounts to nearly 14,000 tons per week. There 
is a falling off in the Scotch consumption of Cleveland pig, 
as compared with 1868, the deficit of the last three months 
being nearly 9000 tons. But this decline is more than 
balanced by an increased home and foreign consumption. 
The rail mills are exceptionally busy, and makers are de- 
manding higher rates. Manutactured iron in general com- 
mands only low prices. Bar iron continues without any im- 
provement. 

The Welsh Tron, Tin-plate, and Coal Trades.—The iron- 
masters of South Wales are still well off for orders, and the 
rail mills are kept regularly running. The orders at present 
on hand will not be exhausted for at least two or three 
months. The demand from Russia continues good, and a 
large proportion of engagements from that country have 
found therr way to South Wales. The shipments of rails to 
the United States from the local ports are on a large scale, 
there being no fewer than twenty vessels entered outwards 
at one of the local ports with rails for New York. Bars 
continue to be sent in averags quantities to the Continent, 
and the demand is good at advanced prices. Plates are not 
much inquired for; but, with the recent improvement in the 
shipbuilding trade, a reaction will no doubt speedily set in. 
Pigs are firmer, and are in fair demand. The tin-plate mills 
are kept working full time, and prices were advanced 2s. per 
box at the last quarterly meeting. The steam-coal trade is 
not more active than usual, and colliery proprietors complain 
bitterly of the ironmasters having lately accepted large con- 
tracts at much lower prices than they could accept. 


CentrirvGaL Pumps ty Pieastre Grovuxps.— Messrs. 
John and Henry Gwynne, of the Hammersmith Lronworks, 
have lately fitted up m the private grounds of Mr. Poole, 
Dorset-cottage, Hammersmith, one of their neat little eom- 
bined engines and centrifugal pumps, for supplying water to 
several fountains, a cascade, &c. The pump and engine are 
fixed in the basement chamber of a water tower, which sup- | 
ports a tank capable of holding about 6000 gallons; and the 
pump raises the water from the river Thames—on the banks | 
of which the grounds are situated—into this tank, a height 
of 60 ft. In connexion with this tank is a complete system 
of mains, which supply water to the fountains and caseades 
already mentioned, and also to a number of hydrants and 
fireplugs. The whole of the hydraulic arrangements have 
been carried out by Messrs. J. and H. Gwynne, and we un- 
derstand that they have given perfect satisfaction. 





Crry Gas.—Dv. Letheby, the Chief Gas Examiner to the 
Board of Trade, has, in accordance with the City of London 
Gas Act of last year, reported on the quality and purity of 
the gas supplied to the City during the last three months. 


NOTES FROM THE NORTH. 


Guascow, Wednesday. 
Clyde Shipbuilding — March. 

activity prevailed in the shi ing during the past month, 
and the amount of tonnage was in excess of 
the ordinary monthly av . The fol Table gives 
the number and tonnage of vessels Iw during the 
month and quarter ending in March in each of the last five 
years: 

Year, Month. Quarter. 

Vis. Tons. Vis. Tons. 

1869 1st. 17,000 41 41,400 

1868 15... 9,500 4 

1867 16 15,500 39 34,368 

1866 23 14,700 57 31,700 

1865 23. 14,600 


52..«  _ 87,000 
Giasgow Pigxigon Mi tendency in the 


oe eres 

ot pig. on : # i since. 
esterday m Sage "pened trong. a prices 
went up to 63s. fash, and 536. 0d. one month { before the 


close, however, there was a little reaction, accompanied by a 
fall of 3d. per tam; Firmness has again been rulin 
feature to-day, the prices being 538. 2d. to 536. 4dveash, 
53s. 6d. to 53s. Thdeone month. The respective quotations 
for Nel Goltneme and..No..1.Gartsherrie, aze 61s,-.and 
60s. 6d. Mesers. Gopne! and Co. report in their eireular for 
the past month that “the stock in store has been increased 
8774 tons, and now amounts to 324,966 tons, as follows: 
307,836 tems in Connel and Cogs yards, with warrants cir- 
culating for 206,600 tons; and 17,130 tons in Canal Co.'s 
yards, with warrants for 16,600 tons.” The shipments of pig 
iron from Scotch ports are still on the inerease. For the 
week ending April 3, the amount shipped was 15,933, an 
increase of 4,464 tons on the amount shipped in the corre- 
sponding week last year. Since r 26, 1868, the 
merease is 22,874 tons over the amount shipped in the corre- 

ing period in 1567-68, 

The Sutherland Railway.—The John O Groat’s Journal 
reports that the works on the Sutherland Railway are already 
making rapid progress. In fact, it is generally believed that 
a very short time would suffice to complete the surface work, 
if all who applied received employment ; but as yet that has 
been restricted to the Sutherlandshire people, for whose 
special benefit in this hard season the works were originally 
commenced. 

Handsome Gift to the University of Edinburgh—The 
Edinburgh papers announce that Dr. Neil Arnot, F.R.S., the 
distinguished physicist, has written to Dr. Lyon Play- 
fair, M.P., as member for the University of Edinburgh, 
offering to place 1000/. in his hands to promote the study of 
experimental physics — the medical students of the 
university. The senators will immediately prepare a scheme 
by which the generous intentions of Dr. Arnot may be best 
earried out. It is but a short time since record was made of 
another instance of the generosity and devotion to scientific 
research displayed by Dr. Arnot. 

The Firm of Randolph, Elder, and Co,—I am not sure if 
it has ever been publicly announced, still it is the fact that 
this; firm has ceased to exist. It is some months since 
Mr. Randolph and Mr. Cunliffe retired, and the only partner 
now remaining is Mr. John Elder. The late firm acquired a 
world-wide fame, both in naval architecture and in marine 
engineering. Sixteen years ago the firm of Randolph, Elder, 
and Co. originated the principle by which the consumption 
of fuel was reduced fully one-half in marine engines; and 
since that time the business done by the firm in both the 
branches named has attained gigantic proportions. At 
present Mr. Elder is doing a very large trade, so large, in- 
deed, that it gives employment to a staff of nearly 5000 
persons. The engine works in Centre-street and the ship- 
building yard at Govan are really two of the “sights” of 
the city. 

Mitchell's System of Road-making.— About eighteen 
months ago a portion of the roadway on George IV. bridge, 
Edinburgh, was laid according to a plan invented by Mr. 
Mitchell, C.E., Inverness. One of the experimental sections 
was paved with granite blocks of the usual kind, but the in- 
terstices, instead of being rammed, as usual, with gravel and 
sand, were filled with a compound of Portland cement, lime, 
and sand, mixed with water, and brought to a pasty con- 
sistency. This cement, on hardening, became an artificial 
stone, little leas durable than the granite, and the whole was 
united in a mass as solid as if the roadway had been covered 
with one immense stone. Another section of the road 
was laid with ordinary “metal,” over which was poured 
sufficient of the cement composition to make the surface 
smooth. In this case, also, the result was to unite the stones 
in a compact mass. The effect of the traffic on the portions 
of the bridge thus treated has been watebed with much in- 
terest by engineers, builders, and others, and the most fayour- 
able opinions have been expressed as to the result. The 
roadway, being impervious to water, does not become muddy 
on wet days, nor is it so dusty as common roads on dry days. 
Carriages pass over the smooth surface of the portion covered 
with “ metal” with almost as little noise as they would over 
a grass field. In addition to the recommendatiqns enu- 
merated, Mr. Mitchel!l’s road promises*to be very durable, 





The results of the examinations as to the illuminating power 
in sperm candles were as follows: City of London Gaslight 


and Coke Company, maximum, 16.27, minimum, 14.13, and | 


average, 14.83; the Gashght and Coke Company, maximum, 
16.28, minimum, 14.38, and average, 15.26; Great Central 
Gas Consumers’ Company, maximum, 16.85, minimum, 14.26, 
and average, 14.99. The examinations were made three 
times daily, at intervals between the hours of 5 p.m. and 
10pm. He also reports that ammonia has constantly heen 
present in the gas oi the Chartered and Great Central Com- 
panies, but that all the gas had been invariably free from 
sulphuretted hydrogen. The following were the amounts of 
sulphur in 100 cubic feet of gas: City of London Company, 
18,92, 11.70, and 15; Gaslight Company, 24.16, 15.75, and 
19.43 > and Great Central Company, 24, 7.03, and 12.28. 








and the suceess which has attended the experiment on one 
| of the chief thoroughfares of Edinburgh will probably lead 
to an extensive application of the new system of road- 
making. 

Gasholder for Australia. — Mesers.. Laidlaw and Son, 
Barrowfield Ironworks, Glasgow, have just completed a large 
gasholder for the Collingwood and Fitzroy Gas Company, 
Melbourne, Victoria. It is 160ft. diameter, by 25 ft. deep 
| 





(single lift), and is made to contain about 600,000 cubic 
feet of gas. The capital of Victoria, it seems, like G OW, 
demands, or supports, two gas companies, and Messrs. Laid- 
law and Son also constructed and shipped last _ for the 
Melbourne Gas Company a telescopic gashoider, 120 ft. 
diameter, with two lifte of 27 ft. each, and ided by 








have little to of, the ‘for merchant 
Sabi feo giote sad alate ious. Boiler Sheen te 

in 
such he ferstous oh the Ghasnesih warksase dead. 
ing ee agg parent npn ag ena egg 
in a few weeks. The tube works are in a 
plenty of orders to keep all hands at work for some time 
to come. 

Callander and Oban Peon --raee B-s08 %, Bye. 
the engineers, as follows regarding the progress of the 
eS ae wa a He Co es ance 

i ss Yoon dune te orm a permanent junction 
with the Celedentan Company's line ; but with that excep- 
tien the Tne is pousiiontiy comspists Se baeheueteed Patian, 
a distance of twelve miles. is portion of the line only re- 
uires the erection © Sekine Spee Ae Sones Oe as 
struction of the permanent junction at Cal , and an 
engine turntable at Lahoandaeel. to be 


traffic. From Lochearnhead 


le 
progress during the last six months, and, with the exception 
of two cuttin © the whole is nearly ready for ol mv rpm 
way. The whole of the works have proved t and 
substantial.” 





Tue Maatrst-Heney Rivts.—In deseribing this rifle in 
our number for the 19th ult. we omitted to mention that M. 
Martini's re; tative in this wrede't Captain J. RB. 
Hamilton, of the London Ord w Southwark 


Borer Isspectrox.—Whatever objections may be urged 
against Government interference, few employers of steam 


ywer can honest! iy oy t to the compulsory inspection of 
send boilers sootided ‘or in Mr. Sheridan's ‘Puli, for the in- 
troduction of which he has this week obtained leave. Boilers 
under volunt inspection very rarely explode, while of 
those—by far the greater num not under inspection, 
from forty to seventy explode yearly, causing the lose of from 
fifty to one hundred lives, and an immense additiona) amount 
of personal injury. The invaluable ention which attends 
the operations of the Manchester the Midland Boiler In- 
spection Associations ought, it would seem clear, to be ex- 
tended to all boilers in the kingdom. 








Tus Garat Nortneay Exraess Exornes.—Mr. Stirling's 
fast engines, of which we gave detailed drawings in our im- 
pression of October 9th last, are doing remarkably well. They 
are taking trains of from ten to tourteen j from 
King’s Cross to Peterborough, 76 miles (without an inter- 
mediate stop) in from ninety-five to one hundred minutes. 
We have “ cone” portions of the distance at the rate of sixty- 
five miles an hour—seventeen miles from Hatfield to London 
being run in sixteen minutes. They are working very light 
on coal, ssy 22 1b. per mile. Six, only, of these engines have, 
we believe, been made at Doncaster, but others are in hand. 
They run remarkably steady at the highest speeds. The 
tenders hold 2500 gallons of water, but this quantity is very 
seldom used. 


—— 


Suver’s Marive Exorve Govennon.—We are glad to 
notice that an order has been issued from the Admiralty that 
all ships of war carrying twin-screw engines are to have 
their machinery fitted with Silver's steam ernor. The 
largest vessel driven by twin screws in Her Majesty's navy 
at present in commission is the armoured iron frigate 
Penelope, 3096 tons, 600 horse power, Captain Francis 
Marten, now carrying in the Channel fleet the flag of the 
second officer in command, Rear-Admiral A. P. Ryder. ‘The 
official reports from this vessel are highly favourable as re- 
gards the beneficial action of the steam governor at sea, and 
especially so in rough weather. We hope that eventually 
governors will be fitted, as they should be, to all screw 
engines. 





Dvuxoox Drarsscr, Anoyiianter.—The first contract 
for the drainage of this favourite coast town is now almost 
completed, the extent of fireclay pipe sewers, which was 
the system adopted, being over 6 miles, Jennings’s patent 
chair and saddle pipes being used every fifth length. The 
piping at the outfails are of cast iron with flange joints, and 
carried out in the case of the principal outfall for a distance 
of 130 yards to about half tide on the sands. The jointing of 
the iron piping was executed with malleable iron rings la 
with gaskin, and the bolts and nuts used (galvanised). 
Junction sockets (special castings) were used for t etions 
of the iron with the fireclay pipes. Valves, or flaps, with 
the front plate turned and faced, were placed at the outfall 
end of piping. The street gullies were constructed of fire- 
clay (with the exception of a few patent iron ones), and put 
in by the contractor at a cost of 14s. each, ineluding grating, 
and eurb, and channel stones complete. The sewers are 
flushed mostly from smal) springs and runs of water which, 
coming from the high grounds, were interce , and led 
into the pipes, thus causing a constant flow. The stee 
gradient is 1 in 400, and the average depth of track from 5 ft. 
to 6 ft., the greatest depth for a short distance only being 
14 ft. The whole of the sewage is carried to the sea, no 

ion having been allowed to enter the stream which rans 
through —— of the eastern part of the town. The 
Rewer was fore carried ever the stream by iron piping 
cast in 12 ft. lengths, and supported on stone abutments. 
The contractor's estimate for the works was 23761. The 
works were designed and carried ovt under the superinten- 
dence of Robert Strathern, C.E., West Begent-street, 





external framework of 14 cast-iron columns 57 ft. high. 
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WESTON’S HOISTING APPARATUS. 

We anne illustrations of some very ingenious arrange- 
ments of hoisting gear designed and patented by Mr. Thomas 
Aldridge Weston, of Birmingham, the well-known patentee of 
the differential pulleys known by his name. The main feature 
of the apparatus we illustrate consists in a peculiar arrange- 
ment for rendering the load self-sustaining and at the same 
time obtaining a perfect contro! of the lowering motion ; this 
arrangement consisting essentially in the application of 
ereular or semicircular inclines and of frictional surfaces to 
the barrels, ing, and sustaining ratchet wheels of hoisting 
apparatus of all kinds, the action of the barrel and gearing 
being to produce sustaining friction between the frictiona 
surfaces, such surfaces being for ibly pressed together by the 
inclines, both in hoisting and lowering, whilst the ge 
and frietion serve also to sustain the load. The details of this 
arrangement can be more clearly explained by the aid of the 
engravings, and for this purpose we refer to Fig. 1, which 
shows a hoisting crab constructed on Mr. Weston's plans 

In this figure A isthe winding barrel, and B the spur 
wheel, both placed loosely upon the shaft C; D is a plain 
collar secured upon the shalt by a key, E; F is a ratchet 
wheel firmly attached to the shaft, and further secured 
aguinst endway motion thereon by the collar,G; H is an 
ordinary pawl hung to the frame of the crab ; I, I, are square 
shanks for the reception of winch handles carried by a shaft, 


[ApriL 9, 1869. 
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J, upon which is mounted the pinion, K, gearing with the 
spur wheel, B. The end of the barrel next to the spur wheel, | 
B, has cast or formed upon it an incline or serew face, A’, in | 
contact with a corresponding incline, B', east or formed upon | 
the boss of the epur wheel, B; these inclines or screw sur- 
faces are shown in detail perspective in Fig. 2. The boss, | 
B’' of the spar wheel, B, in contact with the ratchet wheel 
FP, forms therewith a pair of frictional rubbing surfaces of | 
somewhat larger diameter than the inclines, A‘, B'. A pair 
of frictional faces of as large diameter as convenient or 
practicable is also formed by the collar, D, and the flange of 
the barrel, A, in contact with it. 

The action of the erah in making the load ‘ 
ing” when the handles are released after hoisting, and in | 
making the lowering motion self-eontrolied, is as follows | 
The direction in which the spur wheel, B, must be rotated | 
for hoisting (indicated by the arrows) is that in which one | 
incline would ascend the other were the necessary longitudinal 
motion upon the shaft permitted by the removal of one of 
the collars, Dor G. A slight amount of play in this direc- 
tion is however allowed, as is indicated in Fig. 1, by the space 
separating the ends of the two inclines, one of which i sup- 
posed to be advanced upon the other as far as possible under 
the applied force for hoiwting the load. Upon applying force 
through handles which are fitted on to the square shanks 
I, 1, and through the pinion, K, in the direction for hoisting, 
the sloping face of the incline, B', drives before it and im- 
parts its rotatory motion to the incline, A', and the barrel 
A. Simultaneously with the rotatory motion thus trans- 
mitted from one incline to the other a severe end thrust or 
longitudinal pressure is produced upon the fixed collar, D, | 
and upon the rubbing face of the ratchet wheel, F, through 
the oblique action of the inclines upon each other, or from | 
their tendency to ascend each other, the ineline, A', upon the 
barrel tending to move in one direction under the pawl of the 
suspended load, and the incline, B', having a contrary | 
tendency under the actuating power applied for hoisting. 

The end thrust thus produced by the inclines, A' and B', 
is sufficient to maintain the spur wheel, B, and barrel, A, at 
rest under the force of a suspended load by the resultant | 
frictional action of the barre! flange upon the collar, D, and 
the wheel boss, B’, upon the side of the ratchet wheel, F. 
The shaft, C, collar, D, and ratchet wheel, F. are prevented 
from turning backwards by the pawl, H. The collar, D, is | 
made as large in diameter as convenient! 


se] f-sustain- 


tly practicable in 
order to give increased frictional surface to the adjacent 
barrel flange, by which greater durability is obtained 
under the frictional action, and by which greater pro- | 
portional friction is obtained with a coarser or quicker | 
_ in the inclines than could otherwise be produced. | 
n practice Mr. Weston has found a pitch of j,ths| 
of an inch in a diameter of 4 in. answer well, but the | 
inclines may be of any other proportions, varying with the | 
nature or character of the frictional surfaces upon which 
their oblique action takes effect. Thus by making the fric 
tional surfaces conical, or in effect cone clutches yielding a | 
greater amount of friction under any applied pressure the | 
inclines may be correspondingly steeper or of greater in- | 
citnation | 
Having explained the action of the crab in hoisting a load, | 
and in sustaimmg it when the handles are released, we will | 
now explain the action of the crab in lowering the load, this 
action being such that the descending motion of the load | 
always arrests and controls itself, so that it can in no case 
run away or descend more rapidly than is due to the back- 
ward motion itaparted to the winch handles. Upon rotating 
the spur wheel, B, backwards so that the incline, B', descends | 
the incline, A}, simultaneously reducing the thrust and re- 
sultant irection of the barrel flange upon the collar, D, so | 
that the sustaining friction is thereby partialiy withdrawn, 
and is no longer sufficient to maintain the load, the barrel 
then yields to the pull of the load, and it rotates upon the 
shaft, C, followmg the rotatory motion of the incline, B', and 
spur wheel. !his backward motion of the barrel and incline, 
A', can in no case exceed the speed imparted to the spur 
wheel and incline, B', nor by the furce of the load can the 
meline, A‘, drive the incline, B', before it. in consequence of 
the greater diameter of the frictional surface of the boss, Bz, | 
acti: g aguinst the side of the ratchet wheel, F. In other | 
words, under any load, the frictional resistance between the } 
side of the stationary ratchet wheel, F, and the adjacent | 
boss. 6, of the spur wheel arising (rom the oblique thrust of 
the inchines thereon, is always greater than the direct rota- 
bers irivi g tore = the iuclhae, A’ upon the incline, B’. | 
This result # obtained by the greater diameter of the fric- 
tional face, B*, over that of the incline, B', together with the 


| requisite fineness of pitch or angle of the latter. Mr. Weston 


has found in practice that with the incline of the proportions 
already mentioned, an excess of one quarter of an inch in the 
diameter of the face, B*, over that of the inclines will answer 
well. The lowering of the load, therefore, only continues 


| during the backward rotation of the spur wheel, B, and at 


the same speed, the load remaining in suspension at any 


|moment that the backward motion of the handles ceases. 


Should the load not be required to remain in suspension, nor 


| yet to run away wholly unchecked, the frictional connexion | 


at Band F may be reduced sufficiently by the simple re- 


| duction of the diameter of the boss, B?. Where lubrication 


of the rubbing frictional faces can be obtained, they may con- 


| sist of iron upon iron, otherwise one face being made of wood 


will give greater durability. Where the self-sustaining 
action upon ceasing to impart the hoisting motion is required, 


| but in connexion with a rapid lowering motion under the 
| control of the operator and not self-controlled, certain modi- 


fications are requisite. 
Fig. 3 represents an elevation of a sack hoist, also con- 


| structed according to Mr. Weston's plans. In this case, A is 


the winding barrel, and B the rope wheel, both placed 
loosely upon the shaft, C; D is a collar fixed upon the shaft, 
C, forming with the barrel flange a pair of frictional faces ; 
A' is the incline upon the barrel end ; and B' the correspond- 
ing incline upon the boss of the wheel, B; F is a ratchet 


| wheel fixed upon the shaft, C, which wheel is provided with 


internal teeth and the ordinary pawl to prevent it turning 
backwards ; the boss, b*, of the rope wheel and the adjacent 
face of the ratchet, F, form a pair of frictional rubbing sur- 
faces of larger diameter than the inclines, A', B', the rela- 
tive proportions of which are similar to those of Fig. 1. The 
rotatory motion for hoisting and lowering is imparted by a 
common endless rope placed in the grooved edge of the 
wheel, B. The self-sustaining action upon ceasing to hoist 
and the self-arresting action in lowering are identical with 
the corresponding actions described in reference to Figs. 1 
and 2. 

Fig. 4 represents an elevation of a modification of Mr. 
Weston’'s plans, as applied to a hoist, in which modification 
the load remains in suspension at any moment that the hoist- 


| ing motion is withdrawn through the self-acting frictional 


surfaces and inclines; but in combination with this self- 
sustaining action during the hoisting motion and upon its 


| ceasing is a rapid lowering action under perfect control of 


the operator, but not self-arresting. Fig. 5 shows the ratchet 
wheel, F, in elevation and section. X is an ordinary wind- 
ing barrel attached to the shaft, C, upon which are also fixed 
the collars, D and G; loosely upon the shaft, C, are placed 


| the spur wheel, B, and ratchet wheel, F, which abuts against 
| @ common paw! in the usual manner. The ratchet, F, has its 
| face recessed and formed so as to receive and engage with 


the wooden dise, c. This dise may have small spiral springs, 
e', sunk partly into it in order to press it outwards against 
the adjacent face of the collar, D, so as to ensure frictional 


| contact therewith when no pressure is applied by the action 


of the inclines, which in this example are formed respectivel 
upon the contiguous faces or bosses of the said ratchet week 
F, and spur wheel, B. One pair of the friction faces is 
tormed by the ratchet wheel, F, and collar, D. The other 
pair of friction faces is formed by the collar, G, and adjacent 
boss of the spur wheel, B. 

The action is as follows: Upon rotating the spur wheel, B, 
so that the incline, B’, formed thereon tends to ascend the 
incline, A', upon the ratchet, F, the oblique action or longi- 
tudinal thrust of the said inclines upon the two pairs of fric 
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tion surfaces in a somewhat similar manner to that pre- 
viously explained serves to transmit the rotatory motion of 
the spur wheel, B, to the shaft, C, and barrel, X. Upon 
withdrawing the hoisting motion the load remains suspended 
through the said frictional action of the inclines and rubbing 
faces, but upon rotating the spur wheel in the contrary 
direction, so that the pressure of the inclines is reduced, and 
the friction correspondingly diminished upon the rubbin 
faces of the two collars, D and G, the barrel may be allowec 
to rotate backwards under its appended load at any desired 
speed until arrested by again rotating the spur wheel in the 
direction for hoisting, whereupon one incline will ascend the 
other, and the pressure upon the rubbing faces is thereby 
restored, and sufficient friction induced to stop the backward 
rotation of the barrel. In the example we are describing, it 
is advantageous to make the pair of rubbing surfaces formed 
by the collar, G, and wheel boss, B, of the same or rather 
less diameter than the inclines instead of making them larger 
asin the preceding examples, so that the backward strain 
under a load which the collar tends to transmit frictionally to 
the adjacent boss of the spur wheel, B, shall be incapable of 
overcoming the frictional adhesion of the two inclines to each 
other so as to make the incline on the spur wheel descend the 
other incline, thereby reducing the frictional action by 
which the load is sustained, and permitting it to run down. 
In practice an excessive frictional connexion of the parts more 
than is actually needed to raise and retain the load is ob- 
tained by making the inclines of the flat inclination described 
with reference to Fig. |, and with this excess of frictional 
connexion the reduction of the collar, G, to a less diameter 
than the inclines is not always essential, although it is pre- 
ferable for further security from accident. 

Fig. 6 represents in elevation, partly in section, the pinion 
and shaft a hoisting crab, having applied to it the quick 
lowering action last described, together with the frictional 
dises patented by Mr. Weston in January, 1863. C is the 
pinion shaft; D a solid collar formed thereon; and B' is the 
screw face collar or incline in contact with the other incline, 
A', formed upon the outer boss of the ratchet wheel, F. 
The ratchet wheel, F, and pinion, A, are loose upon the 
shaft. The ratchet wheel abuts against the usual pawl, and 
has an inner boss, f, of square exterior to carry the two iron 
friction discs, f". e pinion, a', is formed with a short drain 
to carry the three wooden discs, f', f". The dises serve to 
increase or improve the frictional connexion of the pinion 
and ratchet under the applied pressure of the inclines, but 
are not absolutely essential to the efficacy of Mr. Weston’s 
present plans. The pinion shaft is actuated by the usual 
winch handles, the rotation of the same in one direction com- 
municating the hoisting motion or serving to check the 
lowe: action prod by their contrary motion. Despatch 
and safety are thus obtained through the instant control 
afforded by the winch handles over the load‘at all times. 





Mascracture ov Iron From Pyaites.—Experiments 
are now being made in New York with a view to the pro- 
duction of merchantable iron from pyrites. At a recent 
meeting of the Lyceum of Natural History Professor Eggles- 
ton stated that the furnace employed is similar to an old 
Swedish furnace, very much cut away, and steam heat is 
employed ; the material is kept in the lower part of the 
furnace at a white heat till agglutination takes place ; the 
pasty mass is then skilfully worked and separated into 
grains, enh efereents etthdeun. He would not prejudge 
the case, but entertained no great hope of success. 
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the hills to the west are barren of vegetation. At present 
the lake oecypies the centre of the valley, and is surrounded 
by « flat many miles in width, broadest on the south-east, 
and streams of clear water run from the mountains on its 
eastern and western sides. There are aleo several saline 
and het sulphur springs coming out at the base of the 

and the waters of the lake itself contain 25 per 
cent. of saline ingredients. This amount may be accounted 
for by the presence of salt springs, and it is likely that ex- 
tensive salt deposits exist im this valley, similar to those so | 
common further west. The old craters found north, and | 
the existence of lava on some of the hill slopes, point out | 
that it was once the scene of ancient volcanic action, 
and the natural phenomena still met in this region may 
be attributed to internal disturbances. Since the date of 
original settlement the waters of the lake have risen several 
feet, but the inhabitants account for this increase by the 
moisture, induced from the irrigation and cultivation of the 
district. 
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Going from Salt Lake still towards the Pacific, a tract | 
of desert, of bogs, and salt mud plains are succeeded by a 
more elevated region, whence the head waters of the Hum- 
beldt river start at an elevation of 6550 ft. above the tide 
level at San Francisco, and a valley some 80 miles in 





length offers a good location for the railway. The moun- 


tains on the south of this valley have an elevation of 
8000 {t., presenting rugged spurs, broken by caiions and 
precipitous crags half hidden by the forest that clothes the 
sides beneath the level of the eternal snow with which some 
of the loftiest peaks are crowned. On the north of the 
valley the country is broken with low long rolling bills 
as far as the eye can reach. This valley alone embraces 
some 20,000 acres of land, which is well adapted to agri- 
cultural purposes, being watered by the numerous streams 
whieh start from the snows and springs high up the moun- 
tains. The Humbeldt river fows onwards now through 
narrow chasms, which widen into valleys until, some 40 
miles beyond, a range of mountains ranning north and 
south opposed a barrier against its onward progress, which 


| was effectual through ages, converting the river into a lake, 


the watermarks of which are visible now some hundreds of 


| feet above the present level of the stream, that ultimately 


formed a channel through a strata of slate and clay, aad 
in time wore away a passage for itself some 150 ft. or 200 ft. 


| wide, until a narrow caion has been found in some places 


no wider than the river itself, which is enclosed be- 
tween walls almost perpendicular, rising some hundreds 
of feet from the water, while high above, mountains are 
piled on mountains till they are lost in the clouds and fade 


| way into the distance. In 1862 a company was organised 


with a capital of 200,000 dols. to construct a canal 60 
miles in length to the Humboldt river, through a mining 
district, to furnish water power for stamping mills, and to 
provide an efficient means of water carriage. At the 


| terminus of this canal a large town, named Mill City 


was laid out into building lots, streets, alleys, courts, parks, 
drives, and a racecourse, with a suitable quantity of ground 
reserved for religious and benevolent societies of any de- 


| nomination, and the most liberal provisions were made for 


establishing and maintaining a first class free school. The 
canal, as projected, was to have a formation width of 15 ft., 
a depth of 5 ft., and a total fall of 113 ft. It was intended 
that the ore from Humboldt City, Star City, and other 
mining centres in the district should be transferred to Mill 
City, and reduced by the water power furnished by the 
* Mill City and Water Company.” But though the canal was 
made, the progress of the city did not meet the anticipations 
of the shareholders of the country, and after five years it 
contained only one small store and a stable, the census re 
turn showing the population, all told, to consist of one man 
und a boy. The canal, however, remains, and is available for 
irrigating an extensive district. Beyond this canon the valley 
widens, and the mountains range themselves into more 


} distinct chains, while the rising lands and low hills 
ito the right and left of the Humboldt are sheltered 
jand susceptible of high cultivation. Some 120 miles 


further the river loses itself in the Humboldt Lake, and 
beyond lies the Truckee Valley, with its dry light soil, 
which flies before the wind like snow. A second desert, 
elevated above the first, formed by the accumulation of 


| drifting sands, stretches between it and the Truckee river, 


which flows through the Big and Little Truckee meadows, 
the latter a dale of some 30 miles square, verdant and 
fertile, locked in by lofty mountains on every side, and 
scantily habited by an agricultural and mining population 
of 500 people, collected in the well-built town of Glen-Dale. 
The western boundaries of this enclosed plain are the low 
hills of the Sierra Nevada mountains, in California. 
Through them the river flows with a tortuous course be- 
tween elevated banks or narrow cafons characteristic of the 
country. In 32 miles from the State boundary line the 
summit of the mountain is reached, an elevation of 7042 ft., 
and 105 miles beyond lies Sacramento, almost at the western 
terminus of the line. 

Such are the general topographical features of that part 
of the American continent, along the line of railway, which 
has been located with a judgment and skill that reflects 
the highest praise upon General G. M. Dodge, the engineer- 
in-chief, his staff of assistants on the Union Railroad, and the 


| engineers of the Central Pacific Railway, who have so suc- 
. ) 
| cessfully met the difficulties which presented themselves 


throughout the route. Not only were natural obstacles 
to be overcome, and the best line selected over rugged 
and inhospitable summits, but more or less the whole line 
had to be traced through broken country, where the canons 
and precipitous mountain spurs barred the path. Through 
a wild unopened country, where the working forces had to 
rely upon the stores carried with them—where in many 
tracts water even was not to be obtained—where hostile 
Indians surprised them in their work, and slaughtered more 
than one earnest and heroic engineer—where parties had to 
fight for life, and risk it daily through treachery, or from 
starvation; through such a country had this work to be 
done, and it has been done, vigorously, rapidly, and well, 
within five vears from its commencement, at an outlay of 
about 57,000 dols. per mile. 

The extreme length of the Union Pacific-road is 1110 
miles, terminating at Salt Lake; and the total cost of 
locating, constructing, and completely equipping it, includ- 
ing telegraph establishment, will be 38,824,821 dols., being 
an average of 34,977 dols. per mile. The Government 
subsidy in bonds for this length amounts to 29,500,000 dols., 
or an average of 26,580 dols. per mile, and the company’s 
mortgage yield 27,147,000 dols., making the total available 
capital of the company 56,647,000 dols., or 51,000 dols. per 
mile, exceeding by nearly 18,000,000 dols. the actual ex- 
penses of forming the road. 

Making due allowance for the speed with which this rail- 





way has been constructed, and the difficulties attending the 
contractors, the work is exceptionally good. In embank- 
ments, the width of the road at formation is 14 ft., in eut- 
tings 16ft. The permanent way has been laid as well as 
circumstances would allow, and the rails are of good quality, 
weighing 60 ib. to the yard, and for the most part in 28 ft. 
lengths. The ballasting is still imperfect; upon some 
portion of the road it is entirely wanting, and can only be 
obtained by transportation along the line. But this de- 
ficiency will be supplied as speedily as possible. The 
bridges upon the route are for the most part of timber 
trestlework, but some are of iron, and the culverts are 
built of stene. The number of bridges is 944, of which 
250 are permanent structures. The remaining 694, with a 
total length of 43,717 ft., or about 8 miles, will be replaced 
by trussed girder bridges, erected on stone abutments, 

The present available rolling steck belonging to the 
company consists of 117 locomotiyes, 27 passenger cars, 
and a sufficient supply of goods wagons of all descriptions. 

Machine shops und engine houses are already erected, or 
are now in course of erection, at Omaba, North Platte, 
Cheyenne, and Laramie, and ruuning sheds are built at five 
stations further west. 

The sleeping and hotel cars are of course the property of 
an independent company, and Messrs, Pullman and Co., of 
Chicago, are running now almost to Salt Lake more 
luxurious and more handsomely equipped vehicles than are 
to be found upon the Eastern lines of the United States. 


THE CHICAGO WATERWORKS. 

We publish this week (see two-page block) drawings 
illustrating the design and arrangement of the Chicago 
waterworks completed by Mr. E. 8. Chesbrough in Novem- 
ber, 1866. Fig. 1 shows the front elevation of the engine- 
house, the general arrangement of which will be seen in 
Fig. 3. Fig. 2 is an elevation of the water tower, and Fig. 4 
a plan of the inlet and supply mains ———— water 
tower, and grounds adjacent. Fig.5 isa sketch plan of the 
tunnel beneath the ioe, showing its extent and direction. 
Fig. 6 is a longitudinal section to a natural scale of the land, 
tunnel, and shafts ; and Fig 7 shows to a distorted seale the of 
whole course of the tunnel! from the shore to the inlet timber 
erib. Fig. 8 is a section of the pumping engines, drawings 
of which have already appeared in Enoinesaine. The re- 
maining figures are details of valves and penstocks for regu- 
lating the inlet of the water. 

We postpone any description of these works till our 
next issue, when additional drawings will be published. 


CentnirveaL Pumps.— The great Appold centrifugal 
pumps, to be worked in connexion with Mr. Hawkshaw's 
important work—the Amsterdam Ship Canal—are to lift 
2000 cubic metres, or, say, 440,000 gallons, of water per 
minute. The lift is not great, bat, for each foot of lift, the 
actual “ duty,” irrespective of all losses of effect, is 1334 horse 
power. 

Tue New Expiostve.—The recent disastrous explosion 
in Paris in a manufactory for the preparation of picrate of 
potassium, coupled with the fact that there are many other 
such establishments in which the accident may any day recur, 
gives a peculiar interest to details simply chemical in 
their nature. The picrate of potassium is the potassium 
salt of an acid to which the names trinitrophenol, trinitro- 
earbolic acid, picrie acid, carbazotic acid, picranisic acid, 
chrysolepic acid, &c., have been given. The acid, a fre- 
juent product of the action of nitrie acid on organic sub- 
stances, was diccovered by Hausmann in 1748; has been the 
subject of investigation by Liebig, Dumas, and Laurent; 
and was first accurately described by the last-named chemist, 
who proved it to be ecarbolie acid in which three atoms 
of hydrogen have been replaced by three atoms of the group 
No. 2. This constitution at once explains the explosive 
character of the acid and of its salts. It will be seen that 
the oxygen, of which there is a large quantity, is nearly all 
combined with nitrogen. Now, compounds of oxygen and 
nitrogen are very easily decomposed, especially in the 
presence of substances having a powerful attraction for oxy- 
gen, such as carbon and nitrogen. Gunpowder, for example, 
is a mixture of a substance containing oxygen united to nitro- 
gen (saltpetre), and a substance having a strong attraction 
for oxygen (charcoal) ; while in gun-cotton, nitro- glycerine, 
pieric acid, and the picrates we have the two united in one 
compound. Stored up in all these substances is a potential 
energy which betrays its presence by explosion when the 
oxygen leaves the nitrogen to unite with the carbon and 
hydrogen. The picrates differ a good deal as to the rapidity 
and violence of this decomposition ; the picrates of mercury, 
silver and copper on the one hand burning quickly, like 
loose gunpowder, and on the other, the picrates of calcium, 
lead, and especially potassium, exploding with a loud deto- 
nation when heated on a flat plate, or when — struck 
by a hard body. The first to make practical application of 
this property of picrate of potassium was Mr. Whitworth, 
who the salt to fill shells to be directed against the 
armour-plating of ships. While ~ acid may be pre- 
pared by the action of nitrie acid on many organic sub- 
stances such as indigo, aloes, silk, carbolie acid, or salicin, 
the most convenient and economical material is the so-called 
“ yellow gum,” or resin of the Xanthorrhea hastilis, which 
yields, according to Dr. Stenhouse, about 50 per cent. of the 
erystallised acid. The substance is chiefly used as a yellow 
dye for silk and wool, and as a means of Ctaganng 
animal from vegetable fibres, the former being coloured 
yellow by it, the latter remaining unchanged. It is employed 
in the laboratory to distinguish salts of potassium from 
of sodium: the picrate of potassium being very sparingly 
soluble in water, while the picrate of sodium dissolves y: 
—Lancet. 
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AIR-SURFACE CONDENSERS. 
To raz Evirox or Esoinesntno. 
S1z,—Since writing my former letters to you, I determined 
periments in the matter of air-surface 
nd in accordance with that determination I ap- 
plied to Messrs, W. Carter and Co., of High-street, Stratford, 
whom I had known for the last quarter of a century, and who | 
have had great experience in fitting up wort refrigerators for 
brewers and distillers, and steam stills for distillers, both of | 
which seemed to me analogous subjects. 

Mr. Carter, senior, quickly understood what I wanted, and 
in a very few days fitted up for me a small refrigerator eon- | 
sisting of seven 1 in. pipes inside a 4} in. pipe. The 1 in. 
pipes were 30 in. long, and were acted upon by a small fan, 
the apparatus being set upright. I had no thermometer to 
test the temperature of the air passing out at the top of the | 
tubes, but by the feel of the hand | should say it was about | 
75° or 80° Fahr. 

I made two trials of this apparatus, each trial lasting for 
ten minutes. The steam was about 15 Ib. pressure above the 
atmosphere, and the quantity of water condensed was, in 
the first trial, 44 gills bare measure, and in the second trial 
5 gills bare measure. Multiplying these quantities by six, 
to obtain the quantity of water for 60 minutes (one hour), 
we get 26 gills and 30 gills respectively. 

During the first tral the belt got off the fan several times, 
so that it was stopped frequently. During the second trial 
the fan was twice stopped from the same cause. 

The experiment was made inside a workshop where the 
temperature of the air was, I should think, from 60° to 62°. 

Having to leave town immediately after the trials were 
made, I requested Mr. Carter to make two trials of one hour's 
duration each ; one trial without the fan, and one trial with | 
the fan, and he reports to me the results as follows : 

Withoat the fan 3 pints in one hour. 
With the fan 6 pints in one hour. 

You will observe that, with the fan on, he obtained in one 
hour only 6 pints or 24 gills, whereas my experiments gave 
26 and 30 gills. The difference, I think, may fairly be at- 
tributed to the fact that the fan was driven by hand, and the 
man working it may have worked it more slowly, or may have 
stopped oceasionally during the hour. : ‘ 

ihe pipes employed were not brass but copper, and were 
thicker than I should be inclined to use. 

The surface was as follows 

Seven pipes, lin. diameter, or 3;in. circumference, and 
in. long, give 7x3sx 
by the fan. 

Outside pipe 4} x3} x30=370 square inches not acted | 
upon by the fan. 

Now, if we take Mr. Carter's experiments, where the fan | 
was not in action, it gave 3 pints or 12 gills per hour from | 
1030 square inches of surface. Therefore, the duty of the | 
outside casing would be 1030: 12::370: 4.31 gills, so that the | 
outside casing produced 4.51 gills per hour, and the inside 
pipes produced 7.69 gills per hour without the fan acting | 
upon them. | 

Now, if we assume my sceond experiment, 20 gills per | 
hour, as the quantity this refyigerator would produce when | 
the fan was in full action (which I think isa fair assumption), | 
and if from this we deduct 4.31 gills as the quantity due to | 
the outside casing, we get 26.69 gills as the quantity pro- | 
duced by the seven smal! tubes when the fam was in action. | 

Now contrast these quantities. When the fan was not in | 
action seven small tubes, containing 660 equare inches of | 
surface, produced 7.69 gills, but when the fan was in full 
action these same tubes produced 25 69 gills in an hour, or 
3} times as much. It would appear, then, that air in motion | 
is 34 times as good a conductor as air at rest. 

In the very excellent article which appeared in your lead- 
ing columns on the 19th of March, you based your calcula- | 
tions principally on Messrs. Perkins’s experiments, and you 
deduced therefrom that it would be necessary to have 2400 | 
square feet of cooling surface in operation in order to con- | 
dense 800 1b. or 80 gallons of water per hour. Now I have 
shown above that 660 square inches will condense 25.69 gills | 
per hour, and as one gallon contains 32 gills, then 80 gallons 
are 2560 gills. ‘Therefore 25.60: 2560::660: 65769 square | 
inches, and dividing 65769 by M4te get the square feet, we 
obtain 464 square feet as the surface requisite to condense 
80 gallons of water in a hour. This, you will observe, is not 
one-fifth part of the surface you deduced from Messrs. 
Perkins’s experiments, and thedifference, I think, arises from | 
two causes: 

1. In Messrs. Perkins's experiments the air was at rest, | 
whereas in mine it was in rapid motion, thereby increasing | 
ite conducting power J) times, 

2. In Messrs. Perkins’s experiments they used thick iron 
pipes, whereas I used thin copper, and in my experiments 
every inch of surface was at work, whereas in Messrs 
Perkins’s a large portion of their apparatus might not be at 
work at all. 

The moral to be deduced from these experiments is that 
we have both been in error. You, misled by Messrs. 
Perkins’s experiments, have caleulated that 30 square feet ot | 
surface were requisite to condense one gall not water in an} 
hour. I, misled by my argument of analogy between a boiler | 
and a refrigerator, fancied that only 2 square feet were | 
necessary to condense a gallon in an hour. But the actual | 
experiments tried at Messrs. Carter and Co.'s Copper Works, | 
Stratford, prove that 6 square feet of surface are more than | 
sufficient to condense one gallon of water in an hour. Now | 
let us Jook at it in a practical point of view. Assuming that 
an engine of &-horse neminal power hes 160 ft. of heating 
surface and boils off #0 gallons of water per hour, we should 
require for it a condenser containing 464 square feet of cool- 
ing surface. Now, a cylinder 31 m. diameter will contain 

449 sma}l pipes 1 in. diameter, and il these pipes are 34 ft. or 
42 in. long, they will have a surtace of 65868 i 





} 


660 square inches acted upon | 


3 are inches, 
or nearly 465 square feet. But a eylinder 31 in. diameter 
and 42in. high is by no means an unwieldly piece of ma- 


| power. 





chinery, and I think I have ee te that air- 
surface condensers are not only possible but are practicable 


the saving t will uee in ing of water, 
i : meee at an elie, chee 


the weight coy 
an 8-horse engi i 
not ex five hundredwei ee brass one 
pound to the square foot w be quite sufficient, the 
extra cost would be more than saved in the extra cost of a 
water-cart, which will be no longer required. 
G. A. Hate. 

London, April 3, 1869, 

[The details of Mr. Haig’s experiments, as given by him in 
the above letter, will, we believe, be regarded with much 


| mterest by many of our readers, and particularly by those 


who are engaged in the construction or working of portable 
engines. Mr. Haig’s experiments were conducted, we have 
every reason to believe, with great care, and with an earnest 


| desire to obtain reliable resulta; but we much doubt whether 


the results actually obtained justify the deduction that an 
air-surface condenser with 464 square feet of tube surface 
could be depended upon to condense the steam arising from 
the evaporation of 60 gallons or 800 Ib. of water per hour. 
Our two principal reasons for doubting this are as follows: 
In the first place, after the condenser had been a little time 
in use, the greasy matters which are deposited by the steam 


jon the tubes of surface condensers would very greatly 


diminish the heat-transmitting power of the surface; and, 
in the second place, the amount of engine power which 
would be absorbed ia driving a fan which would furnish such 
a draught of air through the tubes as was employed by Mr. 
Haig during his experiments would be too great to be prac- 


ticably admissible. It may perhaps be as well that we should 


show approximately what proportion of the engine power | 


would be absorbed in this way, supposing such a condenser 
as that proposed by Mr. Haig should be employed. In our 
article on “Air-Surlace Condensers,” on page 187 of the present 
volume, we showed that to condense 800 Tb. of steam (at a 
pressure of 15 lb. per square ineb) per hour, 782,400 unite of 
heat would have to be absorbed by the air; and that if the 
air was supposed to leave its temperature raised 60° during 
its transit through the condenser, the amount which it would 





| be requisite to pass through the latter per hour would be 


782,215 cubic feet. 


Now Mr. Haig proposes a condenser 


| with 499 tubes, 1 in. in diameter and 3 ft. 6 in. long, and each 


732213 
409 « 60 
But a lin. 


of these tubes therefore would have to transmit 


=24.455, or, say, 24.6 cubie feet per minute. 


tube has a sectional area of .7854 square inches, or »- 4 of a 
155.2 


square foot; and the velocity of flow through the tubes 
under the above circumstances would therefore have to 
be 24.5 x 183.35 = 4490.85 ft. per minute, or 74.8 ft. per 
second. Supposing, in the first place, that there were 
no losses whatever from friction or other resistances, 
the pressure requisite to produce this velocity of flow 


would be OA461b. per square inch, or 6.624 1b. per square | 


. : 732212 ee 
foot, and the fan would have to deliver ‘ = 12,203.55 
cubic feet of air per minute against this pressure. ‘This would 
12,203.56 x 6.624 = 945 
33,000 
horse power. But if 24.5 cubic feet of air per minute were 
made to traverse a lin. pipe 3ft. Gin. long, a pressure of 
about 0.032 lb. per square inch would be required to over- 


correspond to the actual exertion of 


come the frictional resistances alone, and this added to the | 


0.046 Tb. per square inch required to give the velocity would 


a 

made in the eost.” (page 7). 

I regret to have to state that as the pamphlet, a copy of 
which was forwarded to you, was printed at a moment's 
notice, and as I had no opportunity of correcting the 
proofs, several mistakes have unfortunately crept in. 

I shall, therefore, take an early opportunity of forwarding 
a corrected copy to you. 

1 am, Sir, your obedient Servant, 
Sipyey J. Heavow Heaeracs, 
April 2, 1869. Surveyor to the Commission 





THE PALLISER BOLT. 
To tax Epitor or Exerneenina. 

S12,—From what has appeared in recent numbers of your 
journal and elsewhere, there seems to be an impression that 
the form of bolt with the end enlarged, so as to retain the full 
diameter of the bolt after the serew thread is cut, is of only re- 
| centintroduction. It may perhaps be interesting to know that 
| bolts of this description have been in use in this country for 
| the last twenty years, although not applied to the attachment 
| of ships’ armour plates. Before that time, where railway 
| bridges of large span and limited ag OS became necessary, 
| cast-iron girders or timber trusses had frequently to be 
| adopted (wrought-irom girders being only then experimented 
j upon). The late Mr. Brunel principally made use of timber 
| trusses, the roadways being enrried by large suspension bolts. 
| The writer had observed that belis gave way at the first cut of 





.| the skin of the iron at the commepcement of the screw thread, 


' particularly when leads came suddenly upon them accom- 
| panied by any cross strain, A number of an nts upon 
| bolts were therefore made in 1449, with the following results. 
The first consisted of lj im. bolts 18 in. long, with a head 
and nut of the usual kimd, the thread cut with an ordinary 

| Whitworth serew. Zhe bolts in almost every instance gave 
| way at the first ewt of the thread, carrying very uniform 
| weights of about 27.tona, It was then suggested that the 
end of the bolt should be upset, or — . 80 that the full 

| diameter of iron should. remain inside the thread when cut. 
With the exception .of the thread and nut, the bolts were 
| similar to those in the, first experiment. This set of bolts 
carried from 31 to8#, tons, and gave way generally at the 
junction of the shank of the bolt with the head. This led to 
a third set of experiments, the diameter of the bolt being 
upset both at the screw end and the end where welded tothe 
head. These all carried 34 tons and broke fairly in the 
| shank or body of the bolt, which reduced in dismeter to 1 in. 
at the point of fracture. The tests were carefully made with 
| a hydraulic press and long Jength of tension rod, so as to 
| avoid cross straina, upon the bolts. The results appear to 
| have been that, withthe ordinary 14 in. bolt and thread, the 
breaking weight was 224pmeper square inch of bolt, and 34 
tons per square inelk at thread, er point of fracture; and 
with the same 1} in. bolia, with ends upset at head and nut, 


the breaking weights were about 274 A0ns per square inch of 


bolt, and 454 tons per-square inelbat point of fracture. 
7 am, Bizy your obedient Servant, 
April 7, 1869, C.E 





raise the work required to be done by the fan to 4.15 horse ; 


to 60 per cent. of the power applied to it (a fair estimate), 


we should have nearly 7 horse power absorbed from the | 


engine, or probably about 33 per cent. of the whole power 
developed by the latter. It must be borne in mind, also, 
that these calculations are founded on the supposition that 
the air is heated 60° during its passage through the con- 
denser; but in the experiments described in Mr. Haig’s 
letter, the air was only heated one-third or one-fourth this 
amount, and the volume required would be therefore pro- 
portionally greater, and a very much greater power would be 


| absorbed in foreing it through the condenser —Ep. E.} 


THAMES VALLEY OUTFALL. 
To tuk Eprror oF ENGIneERING. 

Siz,—I notice in your paper of this day’s date, a criticism 
of my plan for the drainage of the towns in the Thames 
Valley and the utilisation of the sewage on land about Wood- 
ham Heath Z 

1 trust that you will allow me te call your attention to 
one point in your article which, though really not an 
important matter, still might give rise to misapprehension. 

The plan in question is not an amendment of that which 
was proposed by Messrs. Grover; Wragge, and myself jointly, 
but is my original scheme, and was printed a few weeks ago 
for a special purpore. No doubt the plan is estimated to 
cost double the amount of the combined scheme, but if 
must be taken into consideration that it is more com pre+ 
hensive. 

I will not dispute your dictum that it possesses faults, but 
I do venture to doubt whether it really is a “ fatal error” to 

yrovide in the estimate for the pumping of the rainfall as 


| well as of the sewage. 


My own opinion as to the separation of the rainfall from 
the sewage is very strong, and. under my advice, the Surbiton 
Improvement Commissoners have resolved, whatever plan 
may ultimately be adopted for the drainage of the towns 
in the Thames Valley, to carry out @ system of surface 
drainage in this district, plans ior which were prepared by 
me and accepted a few months ago, the estimated cost being 
a little under 2000/. ; P 

It is a singular fact that in the combined scheme, which 
you say is free from the faults possessed by mine, the same 


This is the net amount of work to be performed by | 
| the fan, and taking the effective duty of the latter as equal | 


TWIN LOCQMOTIVES. 
To tue Eviton oy Enxoisernixe. 
Six,—Mr. A. Brunner shows hoW to get over the difficulty 
| of the separation of the driyer and stoker on Mr. Fairlie’s engine 
by placing the foofplate on or_near the re of the boiler. It is 
just possible that there might be je awkwardness in going 
down-stairs to get at the fire-doors, but this doubtless could be 
got over, and the raised footplate would form a handsome 
elevated signal-box as well as eab. Possibly, if liked, it 
might become universal, 
louching the beiler. Is Mr, Fairlie’s boiler, as now con- 

' structed, really one or tWo—one shell containing one firebox 
| and double sets of tu or one abel) with two fireboxes and 
| two sets of tubes? If latter, it would be better for many 
' reasons not necessary for me te point out to your readers, to 
| divide the shell into two parts also, taking off strain and 
| facilitating repairs ? ; i 
| As the chief labour is firing and brakes, the twin engine 
| will take no more labour than. the bogie, ond will. well ar- 
| ranged, take less than any plan yet shown in the bogie. 
| Asregards overhang. Theoverhang of the cylinders has 
| referenee to the length and breadth, of the frame. Mr. 
| Fairlie’s cylinders overhang: his bogie and wheel base, and 
unless his bogie be tied vertically tothe upper frame they will 
droop. In the» twinned engine the conjoined frames are 
practically cue, vertically, and the cylinders eamnot droop. 

As tegards facility in passing pound curves, the twinned en- 
| gines will mm round as sharp curves as the bogie, with the 


| sane and diamcter of wheel bages,guiting the curves, 
| with a lower centre of gravity, and without sliding valve-faces 
| between the boiler and smoke-boxes for’the entrance and 
‘exit of steam. And if the thrust of the train be taken on 
the central pivots and firebox of the bogie, that will in- 
| volve greater risk of damage than the thrust through the 
| solid.wpper frames of the twinned engine. I leave it to 
| manufacturers to sey which engine—the twinned or the 
| hogie—they erent e io at a eal et and to the 
drivers to whie vhate we r 
As ieee the me of Soa tanks the conditions 
are the seme. As regards the one long and two short boilers 
on a steep inelipe, unless a central dam be. provided to the 
long one, it will be at « manifest disadvantage. 
Lem, Sir, yours faithfully, 
W. Barpets AbsMs. 
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THE VAVASSEUR GUN AND CARRIAGE. 

Somx weeks ego (vive page 75 of the present volume) 
we published a short account of a steel 7 in. muzzle-load- 
ing gun and carfiage, designed and constructed by Mr. J. 
Vavaseur, of the London “Ordnance Works, Southwark ; 
and at the same time we gave some particulars of the re- 
sults which had been obtained with the gun during some 
trials made with it at Yarmouth. This gun and carriage 


has now been seut down to HLMLS. Excellent for trial by | 


the Government, and we understand that a series of ex 
periments are shortly to be made with it. This being the 
case, it may be convenient that we should repeat here some 


of the details already given, and at the same time give | 


some farther particulars respecting the gun and its fittings. 
As we stated in our former account, the gun is con- 
structed entirely of steel with the exception of the 
trunnion ring, which is of wrought iron. The gun is built 
up of an inner tube, surrounded from end to end by a 
second tube formed in two lengths, this second tube being 
in ite turn embraced by the trunnion ring, aod by a num- 
ber of steel rings placed in fropt and behind the latter. 
The second tube is bored out slightly emaller than the out 
side diameter of the inner tube, and, being expanded by 
heat, it is slipped over the latter, The trunnion ring and 
steel rings are shrunk over the second tube in a similar 
way, so that they, like the Jatter, are left in a state of 
tension. The inner tube is solid at the rear end, whilst the 
rear end of the second tube ia closed by a steel cascable 
screwed into its place, The rifling consists of three ribs 
raised about 4 ia. from the bore of the gun, two of these 
ribs being 1 in. and the other L.02ia. wide. The cast-iron 
shot used have grooves planed in them to fit these ribs 
freely, no studs or other fitting pieces being employed ; and 
the shots when placed in the gun are carried partly by bear- 
ing upon whichever rib happens to be undermost, and 
partly by bearing on the sides of the other ribs, the effect 
being that the shots are very nearly truly centered. The 
rifling has an uniform pitch equal tv 35 calibres, and the 
principal dimensions of the gun are as follows :— 
ft 
Calibre oo eos oes 0 
Length of bore ... — aad a ~ 
Length over all... ee oa Wo 
Diameter outside at breech ... ius 2 04 
muzzle . of 
5 tons | ewt. 
54 ewt 
1 ton 2 ewt 
1 ton 12 ewt 


WwW eight 
Ire ponderanc © see 
Weight of carriage 
; slide... ove 
One very important fitting applied to the gun is the 
arrangement provided for preventing the scour of the gases 
through the vent, and consequent rapid wear of the latter, 
This arrangement, which was designed by Mr. Vavasseur, 
is very shnple, and appears to us to be likely to prove very 
effective, It consists of a short tube or barrel screwed inte 
the vent, this tube being chambered at the upper end to 
receive an ordinary ceutral-tire copper-cased cartridge, 
similar to those used with many breech-loading pistols. 
The cartridge having been inserted, it is secured in place by 
a sliding breech piece working in a dovetailed groove, this 
breech piece being fitted with a hollow screw, which can be 
brought to bear firmly on the projecting copper ring of the 
cartridge, thus making a tight joint and preventing the 
escape of gas. Through the centre of the hollow screw 
just mentioned passes a sliding bolt, which transmits the 
blow of the hammer to the fulminate in the cartridge, and 
thus fires the latter and consequently the gun. The ham- 
mer is released by pulling a lanyard in the usual way. 
The arrangement is altogether a very neat one, and we hope 
shortly to be able to illustrate it. 


The principle feature in the carriage and slide is the | 
arrangement adopted for taking up the recoil. On the) 


underside of the carriage is a gun-metal unt 16 in. long, 
which fits a four.threaded screw extending the whole length 
of the slides. This serew has a 30 in. pitch and its threads 
are of the form which would be obtained by twisting a 
square bar. The screw has a certain amount of end play 
in its bearings, and it carries at its front end a friction disc 


14 in. in diameter, this disc, which is slightly coned on its | 


edge, working within a correspondingly coned drum, which 
is in its turn embraced by an adjustable brake strap, which 
can be tightened or loosened at pleasure by means of a 
screw provided for the purpose. When the gun is being 
run eut the screw is thrust forward to the extent permitted 
by the end play in its bearings, and the coned friction disc 
being thus released from contact with its encircling drum 
the screw is free to revolve. When the gun is fired, how- 
ever, the first effect of the recoil is to draw back the screw 
and force the coned friction disc tightly into the surround- 
ing drum, and the drum and screw then revolving together 
the rotation of the latter is retarded by the friction between 
the drum and ite brake strap. To enable the gun to be 
ram in by hand when desire?—as for Instance during 
exercise —an arrangement is provided at the rear end of 
the screw for preventing it from moving endways io its 
bearings when the gun is run in, and the friction disc being 
thus held out of contact with its drum the screw is left 
free to revolve, and the gun carriage can be shifted in 
either direction by the running-out gear. At the rear end 
also the screw is embraced by a strap which can be 
tightened by a screw moved by a hand lever, this strap 
giving perfect control over the motion of the gun when the 
latter is being worked in « seaway, and enabling it to be 
prevented from running out too fast, The running out of 


the carriage is effected by gearing actuating pisions which 
gear into a kind of reck formed by cutting slots in the hori- 


| sontal web of the angle irons by which the slides are | 
| stiffened; the carriage while being run out being sup- 
| ported by rollers at its rear end. The act of raising the 


carriage on to these rollers throw the running-out gear into 
action, and vice versed. The elevation of the gun is regu- 
ated by a pair of racks which rise and fall in guides 
the carriage, and carry, at their upper ends, 
blocks taking hold of stads projecting from the side of the 
breech of the gun. As the breech of the gun rises or falls, 
| however, these stads necessarily move in an arc, whilst the 
motion of the racks is in a« straight line; and to accom- 
| modate this difference of motion the racks have formed in 
| their upper cude dovetail grooves in which the blocks taking 
| hold of the studs can slide for the required distance. 


"| In conclusion we should state that the gun with its car- 


| 


| the London Ordnance Works last week, are admirable speci- 


imens of workmanship, and reflect great credit upon their | 


designer and upon the works at which they were made. 
| " 


IMPURITLES IN IRON. 
By Tomas Rowan, F.CS., F.R3.8.A4., Atlas Works, 
Giasgow. 
On the Molecular Action of Impurities in Tron.* 

Tue impurities contained in tron and steel, such as phos- 
phorus, sulphur, &c., which injuriously affect the good 
qualities of these metals, have of late been the subjects of 
much discussion and elaborate iavestigation. Without wish- 
ing to enter into the discussion as to the effects produced by 


these effects may not be entirely dependent on the presence 
of any one element known to produce them in greater or less 
degree, but may be intensified or modified by combinations 
of impurities in the same metal. 
from the Heaton steel analysed by Dr. Miller of the cold 
shortness which under ordinary ¢ireumstances would be due 
to the amount of phosphorus which it contains, may be ocea- 
sioned by the presence of the calcium, &c., shown in the 
analysis. I conevive these resulis to be due to molecular 
change, which is variously produced in the iron or steel by 
these various elements, each element acting in a definite 
manner on the molecules of the metal, while in some in- 
tances the action bears a relation to that produced by some 
other material 


modifications or changes of their molecules or particles, by 
which different physical properties may be imparted to the 
same bar or piece. Some of ‘these,which are produced by 
mechanical means, are well knewn in their general effects 
For instance, if Bessemer steel in its cast state be struck 


similar to that which is produced im metal possessing the 
quality of “red shortness,” while:if the same metal be first 
hammered gently it will afterwards withstand successfully 
more violent treatment than that sufficient to disintegrate it 
in its former state. Again, it is well known that a consider- 


it, when hot, into cold water, the chemical composition of the 
bar nevertheless remaining entirely unaltered. 
result, or the impartation of softness to a hardened stee) bar, 
can also be obtained by mechanical means. A somewhat 
similar instance of the alteration of molecular structure by 


“ chilling,” by which certain parts of a casting, which are ex- 
posed to this action, are materially altered in internal 
structure, and have in some eases an extraordinary degree of 
hardness imparted to them, this quality not being possessed 
by the smetal in its original state, nor, of course, by the other 
parts of the casting not so treated. In the first of these 
instances the molecuies or particles of Bessemer stee] seem to 
| have in its cast or crude state such positions relatively to one 
another as to cause them to separate under the influence of 
| heavy hammering, while under the gentler blows they re- 

arrange themselves, and are induced to take up positions 

conducive to the strength and toughness ultimately possessed 
| by the manufactured bar. 

Some interesting experiments on the action of heat in pro- 
luemg a molecular change in iron wire have been made by 
Mr. G. Gore, F.R.S., and communicated by him to the Royal 
Society. (See Proceedings of the Royal Society, No. 108, 
January, 1869.) 
| M. Tresea, in a’ paper on the “ Flow of Solids,” read before 

the Institution of Mechanical Engineers in Paris in 1867, 
| thus speaks: “The structure of iron, as composed of con- 
tiguous filaments, appears to afford an explanation of the 
| causes of the transformation of fibrous iron into crystalline 
iron after long use ; filaments of different natures may also 
differ in hardness, and the facets seen im the fracture of 
stalline iron are nothing but surfaces caused by friction 
between the particles, arising in the molecular vibrations 
and quent elastic ch of form to which iron may be 
subjected, according to the use it is put to. These facets 
should never be mistaken for the grain in the iron, which is 
originally non-fibrous ; and an examination with a magnify- 
ing glass shows that there is in fact no similarity between 
the two states.” This author also states that he has pro- 
duced numerous facets by twisting and untwisting the same 
specimens of granular iron a number of times. 

It is to similar molecular action, resulting, however, in 
these instances from chemical force, that I would refer the 
effects produced on iron and steel by the presence of the 
various elements denominated “impurities.” ‘has phos- 
phorus would, on this ‘supposition, be found to act on the 
molecules of pure iron by inducing a permanent formation or 
relative grouping of them, which in result s tothe 
quality of “ shortness” in the metal. Sulphur, while 
sunilarly acting on the molecules, would induce a different 


* Read before the Philosophical Society of Glasgow. 




















| riage and slide, which we had an opportunity of inspecting at | 


certain quantities of these impurities, I would suggest that | 


Thus the alleged absence i 


It seems clear that iron and steel are capable of numerous 


violent blows with a hammer i¢ wndergoes a disintegration 


able degree of hardness is imparted to blister steel by dipping | 


The converse | 


mechanical means is to be found in the familiar operation of | 


| arrangement of them, and consequently different results 
| would aecrue to the metal. 
| We could understand that in these two instances, the re- 
| sults being nearly opposite, the relative formations would be 
| found to have nearly opposite characters also. It might on 
| this t ible, were the effects observed which are 
| produced by various elements, to modify or intensify at will 
|any particular class of characteristics in any given sub- 
| stance; although it is very improbable that any one class of 
| effects could be counteracted by the production in the same 
metal of those of an opposite class. In case of such com- 
| binations a new condition would in all probability result 
from the complex character of the internal action. ~ 
Some careful examinations of the structure of different 
| classes of iron, which are very valuable in their results, and 
calculated to throw some light on this subject, have been 

made by M. Schott, of Ilsenburg, and are published in a 
| work on “ Iron and Steel Manufacture,” by F. Kohn. 

M. Schott made microscopical examinations of the frac- 
tures of various qualities of cast iron, and also minutely 
examined the appearances afforded by those irons when 
passing from the liquid to the solid state. He has algo made 
numerous examinations of the structure of steel, and, as the 
result of all his researches, maintains that “all crystals of 
iron are of the form of a double pyramid, the axis of which 
is variable, as compared with the size of the base. The 
| crystals of the coarser kinds, as compared with those of the 

finest qualities of crystalline iron, are of about twice the 

height. The more uniform the grain, the smaller the 
| crystals, and the flatter the pyramids, which form each 
single element, the better is the quality, the greater is the 
cohesive force, and the finer the surface of the iron. These 
pyramids become flatter as the proportion of carbon con- 
tained in the steel decreases. Consequently, in cast iron 
and in the erudest kinds of hard steel the crystals approach 
| more the eubical form, from which the octahedron proper is 
| derived, and the opposite extreme or wrought iron has its 
pyramids flattened down to parallel surfaces or leaves, which 
in their arrangement produce what is called the fibre of the 
iron. The highest quality of steel has all its crystals in 
parallel positions, each erystal filling the interstices formed 
by the angular sides of its neighbours. The crystals stand 
with their axes in the direction of the pressure or percussive 
foree exerted upon them in working, and consequently the 
fracture shows the sides or sharp corners of all the parallel 
crystals. In reality, good steel shows, when examined under 
the microscope, large groups of fine crystals like the points 
of needles—all arranged in the same direction and parallel.” 

It is thus evident that the presence of other elements or im- 
purities affects, in greater or less degree, the regularity of the 
structure of pure iron; and I have little doubt that research, 
by determining the method of their action upon the molecules 
of the metal, will place its qualities more under control. 


THE PROGRESS OF LIQUID FUEL. 
To THe Eprror or Excingerine. 

Sir,—I have neither the time nor the inclination to answer 
all that Dr. Paul can write about liquid fuel. I have given 
to the public as frequently as was possible the facts which 
came under my notice of its successful use, and from time to 
time I hope to do so in future. Those who really want in- 
formation can easily now obtain it from the manufacturers 
round London who are profiting by their acquaintance with 
it ; and those who only eavil at it would do well to suspend 
their judgment if they wish to get credit for the possession 
| Of any such commodity till the conclusion of the Govern- 
ment experiments with which I am now engaged. 

J. H. Szuwyn. 


Sir,—Will you allow me to correct an error which has 
crept into your leader, on “The Progress of Liquid Fuel” in 
last week's EnGtngeRine, where 
of a steam-jet for producing the blast would involve a waste 

| amounting to at least 10 per cent. of the available efficacy of 


ou say,“ While the use 


| To rue Eprtor or Exeryeerine. 
' 
' 
i 
} 
| 


| the fuel” + This last figure is not correct, as the amount of 
| steam used is barely 7 per cent., as ascertained by careful 
| experiments, taking the steam from a separate boiler ; but 
| as this boiler was not large enough to allow the proper 
| amount of oil to be burnt, and the corresponding amount of 
water to be evaporated, I feel cantnenidied. with a large 
auxiliary boiler, the ntage would even be as little as 
| 5 per cent. of the available efficacy of the fuel. 
| In comparing the Aydon system, where a steam-jet is 
| used, with Dorsett and Blyth’s system, you ssy: “ Instead 
| of expending fuel in producing the blast by means of a 
| steam-jet, they first convert the oil into vapour, and make 
| the elastic force of that vapour produce the blast or induced 
| supply of air for its combustion.” 
ihe inference of the above is that no fuel is expended in 
| “ converting the oil into vapour,” &c., but, so far from this 
| not being the case, those gentlemen employ, as indispensable, 
a separate boiler (no euch boi er being wanted with the Aydon 
—— in which the oil is evaporated at a temperature far 
above (if not double) that at which water is evaporated under 
the same pressure, and consequently the expenditure of fuel 
must, at any rate, be equal, and most likely considerably 
exceed that “wasted” by the Aydon system. The expense 
of the separate boiler must not be forgotten in comparing 
the two systems, and, as we all know that the bottoms of the 
retorts at tar distillers burn out very often, and want re- 
pairing, and the tubes carrying the vapour from the oil into 
the furnace choke up at the nozzles, which means continuous 
watching and cleanmg, | think, Sir, that the balance is very 
much in favour of the Aydon system, which is much simpler 
—nothing to get out of order—and which leaves the coal 
furnace intact, so that you may at any time employ coa! 
again if you should run short of oil. The question of the 
price of the two systems I shall leave out of the question. 
I am, Sir, your obedient Servant, 
Lewis Oxgick, 
Licensee of the Aydon System. 
27, Leadenhall-street, April 8, 1869. 
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AMERICAN TECHNICAL SCHOOLS. 

Dvurine the course of the protracted and somewhat 
tedious discussion upon technical education which has 
for the past two years absorbed so.‘arge a share of 
public attention, the system pursued in the schools 
of the Continent has been constantly quoted as an 
example to ourselves, which should put to shame 
our lax, unsystematic training of the rising pro- 
fessional generation. But the Colleges across the 
Atlantic have hitherto escaped notice, partly because 
striking contrasts existed close at hand, and partly 
because of a hastily conceived idea that American 
engineers, however great their ability, are not en- 
gineers by education but by nature. It was but lately, 
too, that the cry of the alarmists went up, that 
England was rapidly losing her status and her trade 
through lack of technical education; that the me- 
chanical arts which she had taught upon the Continent 
were now to be employed against herself, that foreign 
competition would speedily produce empty workshops 
and idle hands at home; so far it was natural that 
eager eyes should be turned to those fields of success- 
ful competition, and that we should endeavour to learn 
the exact causes of foreign advancement and home de- 
cadence, that we might imitate for once, if necessary, 
and by imitation re-establish our supremacy. But the 
progress of technical education in America, the system 
long established there, and being year by year more 
thoroughly and effectively developed, has been over- 
looked. In the engineers and the engineering practice 
of the United States we can find a much closer 
parallel than is afforded in France or in Germany, and 
if there exists there a method of professional education 
which has by long experience proved itself good, it is 
thither that we may look for an example rather than in 
the Continental schools. 

Speaking broadly, we see at Carlsruhe, Stuttgardt, 
and other German towns admirable colleges crowded 
by students, who, after a course of high mathematical 
training, find set before them the option of earning 
at home a miserably small pittance, or of emigrating 
to more appreciative and more remunerative fields of 
labour in England and America. In France the free 
and Government schools, the Ecole Centrale and the 
Ponts et Chaussées, send forth year by year a number 
of graduated engineers licensed by diploma to practise 
on their own account, or as Government servants. In 
England the offices of civil and mechanical engineers 
are opened almost under protest to pupils, who, pay- 
ing a premium for their education, are, as a rule, left 
to themselves to acquire such knowledge as they may, 


of efficient American engineers. 

The Harvard University, the i 
tute of Technology, the Sheffield Seientifie School of 
the Yale College, the Sehenectady the Uni- 


‘ vege, 
versity of Michigan, and the Rensselaer Polytechnic 
Institute, are amongst the most noted public schools 
which are either endowed with chairs of engineering 


purpose of instruction in the eivil, mechanical, mining, 
and other branches of the profession. In the Harvard 
University, the Lawrence Scientifie School includes a 
course of study on chemistry, zoology, and geology, 
engineering, mathematics, and min y, and a 
separate school for mining and practi é 
Candidates for admission must have attained the age 
of eighteen years, must have received a good common 
English education, and be qualified to pursue with 
advantage the course of studies to which they propose 
to give their attention. The students of engineering 
receive instruction in surveying, drawing, analytical 
geometry, and mathematics, as fhe as the differential 
and integral ealc:lus, in the principles of mechanics 
and their practical application, in descriptive geometry, 
in the nature and properties of building materials, and 
their application to the construction of railroads, canals, 
bridges, &c. Upon such students as have attended 
the instractions of this school for at least one year, 
and having completed the prescribed course of studies, 
have passed a satisfactory public examination, is con- 
ferred the degree of Bachelor of Science : the depart- 
ment in which the student has been examined, and his 
grade of merit being specified in the diploma, and each 
diploma bears the signature of the president and the 
faculty. Certificates are also granted to students who 
do not graduate, stating the time they have been 
present in the school, the studies they have pursued, 
and the progress they have made. In connexion with 
this department of the college, a branch has been 
established, having for its object the instruction of 
students in practical geology and mining. The full 
course of these studies occupies four years, and on those 
who pass through it, and at the end of the last term 
sustain the final examination, the degree of Mining 
Engineer is conferred. ‘The studies in this school are 
very complete, commencing in the first term with in- 
structions in analytical and descriptive geometry, sur- 
veying and drawing, and a course of languages. The 
differential and integral calculus are introduced in the 
second term, and the pupils are conducted gr meron | 
through the study pf gene oe 0 physics, chemistry, 
geology, metallurgy, topographical drawing, exploita- 
tion of mines, survey of mines, and the general prac- 
tical branches of engineering connected with this 
branch of the profession. Especial care has been 
taken to make this course of studies so thorough and 
practical a one, that such students as have attended 
all the terms, and graduated, shall be eminently useful 
in that branch of the profession they have entered. 
In this school the fees of attendance are $75 a term 
for the first year, and $100 a term for the succeeding 
years. 
" The Massachusetts’ Institute of Technology was in- 
corporated in April, 1861, “for the purpose,” says 
the charter, “of instituting and maintaining a Society 
of Arts, a Museum of Arts, and a School of Industrial 
Science, and aiding generally, by suitable means, the 
advancement, development, and practical application 
of science in connexion with arts, agriculture, manu- 
factures, and commerce.” The Institution provides a 
four years’ course of scientific and literary studies and 
practical exercises, embracing pure and applied 
mechanics, physical avd natural sciences, drawing, 
mental and political science, and modern ; 
The course is so selected as to offer a thorough train- 
ing for the professions of the civil and mechanical engi- 
neer, the chemist, metallurgist, mining engineer, and 
architect. Till the expiration of the second year, a 
common course of studies is prescribed; but at the 
beginning of the third session each student selects 
one of the following special subjects: (1), Mechanical 
Engineering; (2), Civil Engineering; (3), par yee 
(4), Geology and Mining; (5), Building and 
tecture; (6), Science and Literature. i 
Besides the class lectures, by which pupils are trained 
in mechanical engineering, there are two distinct 
kinds of instruction ; the first is really the elementary 





work of the re office, and consists in making 
sketches and finished drawings from models; the 


in all its branches, or were specially established for the s 








ets an enestent wer of yrs! ge ye give every 
ility to the pupil. The s mining engineering 
is not so fully" a well carried out here as at the 

made i. ms Mhe 
fession a to be a specialty ; but, on t 
other hed, tne anlbaets of building and architecture 
receive the greatest attention, every facility is 
afforded to the pupil for advancement. 

To further illustrate the practical studies of the 
school, and as the best means to give to pupils a fair 
idea of the actual details of the profession which 
they are soon to enter, periodical visits are made 
to locomotive and machine shops, ironworks, mills, 
and engineering works of all description, and pupils 
are enjoined to spend as much of their vacation as 
possible in the inspection of engineering establish- 
ments and undertakings in different parts of the 
country. ; 

In connexion with the Institute is the extensive 
public library of Boston, containing 144,000 volumes. 
The inclusive terms for the course of lectures and 
general instruction are $125 for the first year, 
$150 annually for the three other sessions. Diplomas 
and comparative certificates are granted to graduates, 
and to such pupils as do not reach the required 
standard at the periodical examination, Nearly 500 
students attend this school. 

The Sheffield Scientific School of the Yale College, 
New Haven, was instituted at the commencement of 
1846, In 1860 a fund of $50,000, and a partial en- 
dowment of three professorships, was grea by Mr. 
Joseph E. Sheffield, of New Haven, and that gentle- 
man, in 1866, and refitted Sheffield Hall, which 
he had six years before presented to the College. The 

urpose of the school, like that of the Massachusetts 
nstitute, is to provide theoretical and 
tsitien | in ihe arma branches cent 

i natural sciences. is 

calsated to a governing board of thirteen professors, 
each of whom are also lecturers and instructors. The 

rogramme of studies is similar to that adopted in the 
Tnstitute last named, except that the study of agricul- 
ture is substituted for that of architecture, which is 
not pursued here. Belonging to the school, besides 
the assembly and lecture halls, are drawing-offices, 
laboratories, a photographic studio, an astrovomi 
observatory, amuseum, a library with 74,000 volumes, 
and sundry small technical collections and libraries. 
A high class of theoretical and practical training cha- 
racterises this school, and it possesses one special ad- 
vantage, that arrangements are made with the leading 
machine shops in the city to admit the students for 
practical instruction, Such experience is more 
valuable to pupils than any that could be obtained in 
the most complete workshop attached to the college 
itself, The de nt of mines and metallurgy is 
also of a high order. The course in agriculture is 
peculiar and extensive, comprising, as it does, lectures 
in botany, chemistry, zoology, geology, and meteoro- 
logy, besides the practical application of engineering 
to this branch of industry, and an insight into stoc 
breeding and general farm management. The annual 
charge for tuition in this school is $125. 

The University of Michigan, one of the most com- 
prebeusive seats of learning in the States, is situated 
on the Michigan Central Railroad, 37 miles west of 
Detroit. Its programme of instruction is as general 
as that of the ard University, comprising science, 
literature, and the arts, medicine, surgery, and law. 
The courses in civil, mechanical, and mining engineer- 
ing are included in the first-named department, and 
degrees are granted to graduates in cach of the three 
branches of the profession, No less than 1114 pupils are 
now studying at this university. Last session, out of a 
total number of 1223, three hundred and five graduated ; 
of this number, however, eleven only were trained as 
civil engincers, one as 2 yor pm sno This 
university nporeennn 5 rag of 8 v and an 
astronomical observatory which ranks among the best 
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practical science. In 1826 it obtained an Act of In- 
corporation, and in 1849 it was extended and re- 
organised as a general Polytechnic Institute, which 
has for its primary object the special training of 
students for scientific itioners, for civil and 
mechanical engineers, and for architects. The follow- 
ing courses, extending over a term of four years, have 
heen established : 1. Civil engineering. 2. Mechanical 
engineering. 3%. Mining engineering. 4. Natural 
science. As in the Massachusetts Institute, these 


studies are all based upon identical preliminary educa. | 


tion. The curriculum for all these branches is com- 
prehensive and abstruse; and the programme of the 
several courses of study set forth the method by which 
instruction is given. For the first three years the 
instruction in civil engineering has for its object the 
establishment of a wide and substantial preparation 
for a high degree of training. Special attention is 


devoted to such specialties of engineering practice as | 4t 
the laying out, the construction, and the superinten- | $¥ 


dence of railways, canals, waterworks, the design and 
management of mills and ironworks, the principles of 
construction, the theory of strains, the practice of 
hydraulic engineering, together with the usual course 
of surveying and the drawing-office drill. 

For the first two years the instruction of the student 
in mechanical and mining engineering, and natural 
science, is identical with that of the civil engineer’s 
class, after which it diverges to the necessary special 
studies peculiar to each branch; the latter course is 
intended to fit the pupil for the constraction and 
management of bleach works, glass works, salt works, 
and others of a similar character. Graduates in each 
of these classes are admitted to degrees. 

Such are the general objects of the chief American 
technical schools. Founded for the most part by men 
of keen perception, they were especially designed to 
meet the requirements of a new country. They were 
intended to give the greatest amount of useful, practi- 
eal, and theoretical instruction in the least time that 








gas to the City of London, is a step tow 

equitable adjustment of claims which, on the one side, 
have been regarded too much from the point of view 
of vested interest, and on the other hand have been 


made the occasion for vague declamation, calculated | k 


rather to draw attention to its author, than to be of 
any real service in settling the questions in dispute 
between gas companies and their customers. 

The recent appointment of gas examiners, whose 
duty it will be to make daily observations of the 
illuminating power and degree of purity of the gas 
supplied to the City of London, alk to another part 
of the Metropolis, may be expected to afford some 
means of knowing what is the condition of the gas 
supply, in regurd to those points; and of ascertaining 
how far the defects hitherto complained of are re- 
ferable to the manufacture of gas, or to other causes. 
But the methods by which the illuminating power 
and the amount of impurity in gas are determined 
—_ leave much to be desired in regard to their 

ciency for these purposes. The instructions 
lately issued for the guidance of the gas examiners, 


| by the gas referees, appointed by the Board of ‘Trade 


under the Gas Act of 1868, introduce some im- 
provements in the details of gas testing operations ; 


| such, for instance, as corrections of the observed 


volumes of gas operated upon, according to the at- 
mospheric temperature and pressure during the experi- 
ments; but in other respects there is no deviation 
from the methods previously adopted. 

One of the most unsatisfactory features of gas test- 
ing is the use of candles as a standard of illuminating 
power, and if testing is to become general or to serve any 
really useful purpose, it seems to be indispensable that 
some more definite and uniform standard should be ob- 
tained. Mr. Keates has lately devised an improved 
arrangement of oil lamp for photometric purposes, 
which appears to be, in some respects, nell om le to 
candles, though it is certainly far from being all that 
is required. 

The test for sulphur in gas is also extremely de- 


could be devoted for tuition, and to send forth men | fective, and, strange to say, the instructions issued by 
who should be so educated that a very brief experience | the gas referees, as to the mode in which it is to be 
would teach them to apply with profit to themselves |applied, are of such a nature as to suggest the pro- 
and to the State that which they had been taught ; | bability that the results obtained would be less exact 
and in intention, the purpose of such institutions is cor- | than they should be. Thus, for instance, they direct 
rect. The pupil, on leaving his school, is not overtrained | that the condensed liquid, containing sulphate of am- 
nor overloaded with superfluous knowledge which | ™onia, should be boiled for ten minutes, and then 
he must partially forget to make room for the necessi- | mixed with muriatic acid in excess, before adding the 
ties of everydsy business, nor is he dragged up hap. | burytic solution, by which the sulphur is to be 
hazard as are young men in the English engineers’ | Separated in an insoluble form for weighing. This 
offices. The excessive theoretical training of the | Course would almost inevitably be attended with a loss 
French and German schools begets a narrow-minded- | Of sulphur in several ways that will be at once ap- 
ness not easily to be shaken off, which tends to make | Parent to a chemist, and at the same time it affords 
the pupil fit for poor home Government appoint- | 20 Security that the sulphur would be converted into 
ments, or for foreign subordinate situations; while | bat kind of barytie compound by the weight of 
the education of the English pupil, depending for the which its amount is to be ascertained, thus involving 
most part upon his own exertion, makes his prospects | another source of error. Then, again, the directions 
and usefulness also entirely a good fortune dependent | $'¥¢" for igniting the barytic precipitate, are of such 
upon natural abilities. Necessity, on the other hand, as | ature that this substance would probably be de- 
well as the opportunity of observing the shortcomings of | Composed to some extent during the operation, and 
other nations in their systems of technical education, | ts weight consequently lessened. All these circum- 
has taught the Americans the advisability of making | St#nces would tend to make the amount of sulphur in 
useful men, and there is an inexhaustible demand for | the gas appear jess than it really was, independently 
properly educated engineers. In a country where | °f the general uncertainty that attaches to the method 
nature asserts herself on so grand a scale, where | of testing gas for sulphur. 

engineering works are perforce of the largest! Altogether the directions given by the gas referees 
character, where scarcity of means involves not only | in their instructions, though exceedingly minute, bear 
the greatest economy in outlay, but also the adoption | unquestionable evidence of very slender acquaintance 
of the boldest expedients, the finely-trained Conti-| with the methods and operations of chemical analysis 
nental engineer would almost certainly fail; the scarce | on the part of their authors. This fact is indeed no 


trained English pupil would probably come to grief. | 


We do not for one moment assert that the system of 
techuieal education pursued in America is perfect any 
more than the engineering works of the United States 
are perfect, but experience has shown that the existing 
system of education has been adopted, and that with 
— as the best means of attaining an imperative 
end. 


GAS TESTING. 

TueRE seems now to be a very general opinion on 
the part of gas consumers that they should have 
some readily accessible certification of the quality 
of gas in regard to illuminating power and purity ; 
und that, since the supply of this lighting material is 





reproach to the gas referees, who, being engineers, 
cannot be expected to have any great knowledge of 
such matters; but it does seem strange that since the 
gas examiners are supposed to be competent chemists, 


| skilled in the performance of analytical operations, it 


should have been thought necessary for the gas re- 
ferees to lay down such minute instructions as to the 
mode in whieh the minor details of analysis should be 
carried out, for the guidance of persons who might be 
supposed far more familiar with those things than the 
referees could be themselves. 

_ Another most remarkable feature of the gas referees’ 
instructions is the announcement that, “in order to 
ensure securacy and uniformity in the results of the 
testings, the burners, chemical apparatus, candles, test 
papers, test solutions, &c., used at the several testing 





gas referees, there 
as to the value of 
i testings. 

It must not be supposed that we refer to this matter 
in any captious spirit; our ,object is merely to point 
out an incongruity in the allotment of duties between 
the gas referees and the gas examiners, the removal of 
which would be of mutual advan to them, and at 
the same time afford better grounds for satisfaction 
with the results of gas testing, both on the part of the 

public and of the companies. 








THE MARTINI-HENRY RIFLE. 

Tue recommendation of the Special Committee upon 
breech-loaders has been promptly acted upon by the 
Government, who have issued orders for the speedy 
manufacture of rifles to be placed at once in the ww d 
of troops in a sufficient number to ascertain the exact 
merits of the arm, and whether the opinion of the 
Committee will be substantiated by the test of every 
day practice. Of the result there can be but little 
doubt, for the Martini mechanism is so complete in its 
arrangement, and so certain in its action, its manipu- 
lation is so simple, and its parts so little liable to 
injury from ill- usage, that it cannot fail to maintain 
its well-earned character when introduced into the 
service. 

Preliminary to the establishment of an extensive 
and special plant at Enfield for the wholesale manu- 
facture of these guns, two hundred are being now 
made, partly by hand labour and partly by extem- 
porised machinery ; of this number one half will be 
ready in July and the other half in September. 

Meanwhile the manufacture of the Sniders will 
probably go busily forward, for the scantily supplied 
armouries must be replenished, for it would be folly 
to wait for guns, till the army could be fully stocked 
with the Martini-Henrys, which must be gradually in- 
troduced as the present weapons are withdrawn. 

This course will probably be the signal for a long 
and costly litigation, resulting from the alleged in- 
fringement of patent rights belonging to other and 
less fortunate competitors, but of this the Government 
takes no cognisance; the whole aim of the Com- 
mittee has been to obtain for the country the best 
rifle, entirely independent of personal interests or in- 
dividual jealousies. 

"yh 
LITERATURE, 
ipo 
British Railways, as They Are, and as They Might Be. 
By Joun Imray, C.E. 

In this short pamphlet, Mr. Imray has distinguished 
himself in the publication of his ideas on British 
railway reform, and has promulgated views which 
are as absurd in their degree as those of the 
enthusiasts who advocate the reduction of railway 
fares to an uniform rate of one shilling, or six- 
pence, as the case may be. Of course, Mr. Imray 
quotes the railway traffic returns, proves that eac 
passenger pays an average fare of 11$d., and equally, 
of course, he turns for an illustration to the present 
system of letter postage. He admits, indeed, that the 
suggestion of Mr. R. Brandon, that the railway fares 
should be reduced to sums of Is., 6d., and 3d. for 
first, second, and third class respectively, indepen- 
dently of distance, would be attended by some little 
inconvenience to railway companies as well as to 
passengers; but his theories him in the same 
direction, and he arrives at something like the follow- 
ing results: that a tickets should be — like 

stamps at the different offices, t uare 
foben, salen te. 6d., and 3d., Rould frank the ts 
for any distance under 25 miles ; that oblong tickets, 
value }6s., 8s., and oo pesto be = cy katong 
ad infinitum ; that each passen ould, by Act 
Parlament, be obliged to ty A ticket attached to 
his button-hole; that tickets should be attached to 
lug, weighing more than | ewt., or measuring more 
than 10 cubie feet, stamps being added with increase 
of weight or size. Were the system carried out, the 
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increase of revenue to the railway companies would be, 
Mr. Imray shows, clearly 2,000,000/. per annum. 

But the author has yet another idea for equalising 
fares, which has at least the qualification of needless 
complexity. He suggests that railways should be di- 
vided into stages of ten miles, and that tickets should 
be issued corresponding with the number of stages 
on the journey. Thus a 500 mile traveller would have 
to procure a fifty-stage ticket, and so on. The prices 
of these franks would be one shilling a stage first 
class; this proposal amounts to nothing else than re- 
duciog the maximum rate of first-class travelling to 
lid. per mile, enveloped in a complicated system, 
worthy of the author, for, as a rule, your railway re- 
former is one who despises simplicity. It is needless 
to allude to Mr. Imray’s remarks on the management of 
the goods’ traffic, facts and figures are stretched to fit 
his theory; express trains are condemned, being 
described as running at three times the speed of 
ordinary trains, and involving the clearing of the line 
before them for hours ; and faster ordinary trains are 
advocated in their place, though how the introduction 
of them would help the goods traffic is not very clear. 

Mr. Imray’s pamphlet does, however, offer some 
good suggestions, which are perhaps of the more value 
because they are not his own. That there should be 
numerous Offices established for the sale of tickets, that 
such tickets should be available for any day, on any line, 
and that return tickets should not be restricted within 
the absurd limits now imposed, are facts well recog- 
nised ; but that a ticket foe 25 miles should cost 1s., 
and one for 26 miles should cost 16s., is simply pre- 
posterous. It is freely acknowledged that a rearrange- 
ment of railway fares is badly needed, but not based 
upon such illogical theories. The diflerential system 
so successfully established on the Belgian States’ lines 
is the one that offers itself to the consideration of rail- 
way managers for a modified adoption. 





French Measure and English Equivalents. By Jou 
Broox. Sheffield. 

In a series of compact tables the English values of 

French measure, are arranged from one to a thousand 

millimetres, and from ove to a hundred metres; the 

fractions of an inch progressing in sixteenths are also 

reduced to French values. ‘The little book will be 


found useful to almost every engineer. 


G. Street and Co., 30, Cornhill 
THE success which attended the first issue of this 
work has encouraged the publishers to extend and make 
more comprebensive the volumethey have recently put 
forth. The present edition comprises as complete a 
directory of the chief towns in our colonial possessions 
a it was possible to prepare. ‘The commercial population 
of eighty-two cities has been registered and classified, in- 
cluding the British inhabitants of the Chinese, Japanese, 
and South American centres of commerce. Trade 
returns, rates of tariffs, full particulars of steam and 
other navigation, with fares and freights, and time of 
transit, have been carefully compiled, where anything 
like a regular trade service is established. It is im- 
possible that such a work should be absolutely com- 
plete, but this is so far perfect as to be invaluable for 
reference, and it has been edited with so much skill 
that all superfluous matter has been expunged, and 
the size of the directory is confined within reasouable 
limits. 


Street's Indian and Colonial Mercantile Directory for 1869. 


Appleby's Illustrated Handbook of Machinery and Iron- 
work. By Appiesy Brorners. E. and F. N. Spon, 48, 
Charing-cross. 

We have here a handsomely published volume of 
some 450 pages, which endeavours to appear as little 
like a catalogue as possible, but with very indifferent 
success. As a general catalogue it is admirable, contain- 
ing, as it does, between three and four hundred wood 
engravings, and the prices of at least two thousand 
machines and miscellaneous articles. The first section 
is devoted to drawings and prices of steam cranes, 
travellers, winches, and steam-hoisting machinery ; the 
second to engines, boilers, turbines, and dredgers ; the 
third to steam and band pumps, hydraulic machinery, 
motors, and fittings ; the fourth to contractors’ plant, 
the fifth to machine tools, and the sixth principally to 
agricultural implements. 

Added is a small collection of tables, memoranda, 
and information for engineers, possessing no great 
merit, and open to considerable improvement. But, 
as a price-book of general machinery, Appleby’s 
handbook is more complete than any which has yet 
been brought under our notice. 





FIRE ENGINE NOZZLES. 

A “ pinectine Pies” is to a fireman very mach what a 
rifle is to a soldier, and in both cases, in order that the best 
results should be obtained from the weapons, the men using 
them should have some knowledge of the principles on 


recognised; and carrying out the same principle, Captain 
Eyre M. Shaw, the chief officer of the M Fire 
Brigade, has recently prepared and issued for the men 
under his charge an excellent pamphlet, entitled “ Instruc- 
tions concerning Branches and Nozzles,” this 


nozzles for throwing jets of water, together with an ac. 
count of the mode in which such nozzles are manufactared, 
and directions for using them and maintaining them in a 
state of efficiency. The pamphlet has been printed for 
private circulation amongst the members of the brigade 
only, but Captain Shaw having favoured us with a copy, 
we propose to lay before our readers an abstract of those 
portions of its contents which we believe will specially in- 
terest them. 

As is well known, the object of applying a nozzle to the 
hose of a fire engine is to obtain an increased velocity of 
the water at the point of discharge, this increase of velocity, 
of course, enabling the water to be thrown a greater dis- 
tance. The ordinary fire-engine hose terminates in a union 
having a waterway 2}in. in diameter, and evenif the 
water was traversing the hose at the rate of 200 gallons 
per minute, it could be projected from this opening a dis- 
tance of some 8 ft, or 10 ft. only. By the addition of re- 
duction piece and nozzle, however, the velocity of exit is 
increased and the required projecting force obtained. The 





size, form, velocity at the point of exit, and steadiness of a 
jet of water all exercise an influence on the distance to 
which it can be projected through the atmosphere, and 
there is for each jet a limit beyond which it cannot be 
driven by any force whatever, dispersion taking place and 
the jet being reduced to sprayed. In the case of fire- 
engine jets, the maximum distance reached by any jet 
under given circumstances is very far from being measure 
of its efficiency, and this is a point which is strongly in- 
sisted upon by Captain Shaw, and we think justly ; for of 
two jets throwing the same maximum distance, and both 
delivering the same quantity of water, the one may carry 


half the whole quantity nearly to the extreme point, while | 


the other carries but one-fourth of the whole to the same 
distance. We quite agree with Captain Shaw, therefore, 
when he says that “there is but one way of ascertaining 
accurately the efficiency of a nozzle, and that is to test it 
under various pressures, and in each case to measure the 
quantity of water which it delivers at the several points 
within its range.” 

The object to be borne in mind, therefore, in construct- 
ing nozzles is to contract the sectional area and increase the 
velocity of the stream in such a manner as will cause the 
least possible frictional resistance, and will at the same 
time give the greatest solidity to the jet. In the case of 
tire engines it is the practice to effect the reduction of the 








| 
} 


sectional area of the stream partly by the aid of what is | 
termed the “ branch,” which is fixed directly to the end of formed : 
the hose, and partly by the “ nozzle,” which is fitted tw the | 


end of the branch. The branch and nozzle together form ! 
| cutting the axial line at nght angles 


the “ directing pipe,” the division of the latter into two 
parts in this way facilitating the changing of the sizes of 
the jets and rendering it necessary to carry about the dif- 
ferent sized nozzles only. The standard “branch” now 


much k 

tracta, Fig. 1. This form of nozzle is, however, considered 
by Captain Shaw to be unsuited for the delivery of water 
under high pressures, and it has, as he points out, the dis- 
advantage of suddenly changing the form of the stream 
within a few inches of the orifice, and thereby creating an 
unnecessary amount of jerk and friction. A better nozzle 
is that with a plain taper, Fig. 2, but it is open to the dis- 
advantage of delivering a stream which is wire-drawn, or of 
less diameter than the nozzle at the point of exit, and 
which, on leaving the orifice, has a tendency to enlarge 
i nm tapered nozzle can be ma- 


piece at the end, as shown in Fig. 3; and it will then de- 
liver a stream the full size of the orifice. But the reduc- 
tion of area in a plain tapered jet is irregular, and it is 
found in practice that a consider amount of friction 


what reduced. Fig. 4 shows another form of nozzle, which 
has been mach used in America, particularly for engine 
trials. This nozzle has a plain taper fer the main part of its 
length, but near the orifice a sudden reduction of the stream 
is effected by an internal ring, as shown. This nozzle is 
characterised by Captain Shaw as a very deceptive one, as, 
although it delivers a clear jet, it never, under any circum- 
stances, gives a stream equal in diameter to the ring through 
which it passes. When used with very low pressures, 
Captain Shaw states that the ring is very nearly filled, but 
with high pressures, such as 100 Ib. or 150 Ib. per square 
inch, there is a clear space left between the water and the 
outer end of the ring, and the deceptive nature of the jet is 
obvious. Captain Shaw states that he has known a jet 
nominally 1 in. in diameter to be reduced to jin. in this 
way, its sectional area being thus only about three-fourths 
what it should have been. The nozzle is also open to the 
objection that a small quantity of air collects against the 
inner shoulder of the ring, and, being compressed and forced 
against the water, disturbs the jet to a somewhat serious 
extent, this disturbance continuing until the air is got 
rid of. 

The form of nozzle which has been found by Captain 
Shaw to be best adapted for projecting a stream through 
the air to the greatest advantage is shown by Fig. 5, and 
we quote from Captain Shaw’s pamphlet the following ex- 
tract describing the manner in which the nozzle should be 


Draw an axial or central line through the branch and at its 
opening and at a distant point outside the opening draw lines 


On each of these cross lines on either side of the axial line 
set off a part equal to half the diameter of the required nozzle. 
Draw a line ane Se ogee en Sea Se 
axial line, and another line similarly between the two points 


used in the Metropolitan Brigade has a waterway 15 in. long, | on the other side, thus forming ir of parallel lines to 
the diameter of this waterway being 24 in. at one end aud | mark the | and magulinle Ut the jet 
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each of these lines lay off seven , at distances 

to half the difference between the of the end 

the branch, and that of the nozzle, and actors each of these 

pire of points draw lines at right angies to the centre line 
or atis. 

Caleulate the area of the end of the branch, and that of the 
nozzle, and determine the area at each of the five inter- 
mediate pointe in such manner that they may diminish 

ually in proportion to their distance from the end of the 
area at the sixth line being equal to that of the 
uired opening at the outlet end of the nozzle. 
The evceath arom should be of the same length as the 
diameter of the nozzle. 

Calculate the diameter for each area, and _— = ew the 
corresponding eross-line, half being on each side of the longt- 
tudinal central line or axis of the pipe. 

Connect the ends of these crous-lines by a curved line com- 
meneing ot the first and terminating at the fifth. ‘his will 
reduee the rea gradually to very nearly the required size, 
but, if the reduction were continue’, there would be a sharp 
angle at the point were the curved and paralle) lines meet, 
ant consequently « disturbance gf the water clese to the 
point of exit. 

The junction of these two lines with an easy curve is effected 
in the following manner : 

Extend the seventh cross-line indefinitely on both sides of 
the axial line. From any point on this line as a centre, and 
with the distance between that point and the —_ at which 
the line crosses the nearer parallel line as a radius, an are of 
a circle may be described, to which the parallel line will be in 
the direction of a tangent. 

Through the points at which the fourth and fifth cross-lines 
are intersected by the curve draw right lines indefinitely, 
intersecting the parallel lines which re nt the bore, and, 
to ensure their aecuracy observe that they intersect the axial 
line at the same point. 

Bisect the angle formed at each side by the intersection of 
these lines, and produee this bisecting line until it cuts the 
seventh eross-line, or its production. 

From this point as a centre, and with the distance between 
it and the at which it crosses the nearer parallel line as 
a radius, an are of « circle. This will be the re- 
quired curve, to'whieh the final direction of the reduction 
curve, and the whole of the cylindrical part will both be 


The length of the seed oned ptr amar bd 
onee and a half the of , 

This form of nozsie is focnded on that water 
to the least 
before its 
to bring it into 


il! i the mode of forming 

on the principles here laid down, and the 

Seen ee eee explanation of No. 1, 
which changing dimensions is equally applicable to 


atin. Nozzle, (See Fig. 5.) 
shows the end of an ordinary branch 

consisting of a tapered pipe, 15 in. long, 2} in. in diameter 
at ome end, and 14 in. at the other. 

The latter is represented by the line B D. 

Through the centre of the figure draw the line, E F, which 
will be at right angles te the diameter, B D, and prolong it 
to a distant point, G. 


On the diameter, BD, at each side of the line, FG, lay off 


‘ey ts Hand I distant from the point F ¢ of an inch, or 
If the diameter of the required nozzle, and opposite G, on 
a line at right angles to F G, lay off points K and L at the 
same distance, 4 of an inch 

Connect these points by a pair of parallel lines, H K and 
1 L, which will represent the direction and magnitude of the 
waterway. 

Along each of these lines, commencing from the line BD, 
lay of seven points at distances of § an inch, or half the dis- 
tance between the diameter of the end of the branch and that 
of the nozsle, and across each of these pairs of points, and 
consequently at right angles to the centre or axis, draw lines 
which may be called Ist, 2nd, 3d, 4th, Sth, 6th, and 7th 
cruss Loess. 

The area of the end of the branch in square inches is 1.767, 
and that at the end of the nozzle .196, and a gradual reduec- 
tion will show at five intermediate and equidistant points the 
following areas, namely, 1.605, 1.244, .082, .720, 458. 

From these areas the proper diameters in inches are caleu- 
lated in the ordinary way, and found to be as follows, namely, 

Area. 
1.767 


1L5OT 


Diameter. 
1.500 
1.386 
12“ 1.268 
2 1.117 
a7 B57 
al 764 
196 50 
Lay off on each cross line, except the sixth, the proper 
diameter, M M, NN, O00, PP, QY, half on each side of the 





central side, and connect the ends of these lines by 
This will reduce the area to this point. Lay offon 
the seventh line, the diameter of the nozzle 58, 4 an inch. 

Extend the seventh line indefinitely at both its ends. 

Through the points P and Q draw right lines 
the porallel lines at T, and to ensure accuracy observe 
that they cut the axial line at the same point. 

Risect the angle QT 8 and prolong the bisecting line until 
it euts the extended of the seventh eroes-line at U. 

From this point U as « centre, and with the distance U8, 
as a radius, ibe an are of a circle V W, which will form 
the required curve to join the right lines at either end, thus 
connecting the gradually diminishing pipe to the cylindrical 

by an are of a cirele to which the final direction of the 
former and the whole direction of the latter are both tangents. 

On each of the lines, H K and I'L, lay off from the point 
8a portion 8 X, 4 of an inch in length, or once and a half 
the Romeur of the nozzle, and draw the line X X which re- 
presents the orifice. 

This completes the figure BD X X, which should be 7x 4+ 
4= 4 in. long. 

As regards the mechanical construction of the nezzles, 
the main points to be attended to are that the interior shall 
be perfectly smooth, and that the edge of the delivering 
orifice shall be sharp and well defined. Even a mere 
seratch on the interior of the nozzle will injuriously affect 
the jet, and cause it to scatter sooner than it should do, and 
it is therefore best that the waterway should, if possible, 
be preserved untouched. If, however, the nozzle should 
become dirty inside it may be cleaned with a small piece of 
soft leather or cotton waste dipped in oil; but even this 
proceeding is objectionable, as in cleaning off the oi] with 
a dry cloth the inner surface of the nozzle is apt to be 
scratched, while if the oil is not cleaned off it will not be 
removed by the water, but will continue to roughen the 
interior of the nozzle, and injuriously affect the jet. 
Ordinarily it is quite sufficient to clean the nozzle by rub- 
bing the interior round with the finger. As regards the 
edge of the delivering orifice it will be noticed from the 
figure that it is guarded by a lip which protects it to a con- 
siderable extent; and we may add that when a nozzle is 
put out of shape by a fall, or is scratehed or otherwise 
damaged, however slightly, or even in the event of the 
angle of the lip becouting worn or rounded, it is found to 
be cheaper and more satisfactory to: melt down the metal, 
and make a new nozzle rather than attempt to execute 

rs. 

Of those portions of Captain Shaw's pamphlet relating 
to the modes of manufacturing the branches and nozzles, 
and.of the directions for maintaining the unions, &c., in a 
state of efficiency, it is unnecessary that we should speak 
here; but it is only fair te Captain Shaw to state that the 
pamphlet, as a whole, is admirably adapted for its in- 
tended purpose. It forms a thoroughly practical manual 
on the subject of which it treats, and its perusal by the 
members of the Brigade cannot fail to produce beneficial 
results. ; 





STEAM HAMMER PISTON ROD FASTENINGS. 





which cushion blow, and, however large the 
piece, light work. for the hammer, as there is no jar. It 
rather late in the day to commence “inventing” on this 


os the way in which the spherical end was employed in all 
the old Nasmnyth-Wilson hammers there was a large depth of 
packing—generally wood—above and below the cup pieces 
which fitted the sphere, and the very great convenience of 
being able, by changing these packings, to lower the top upon 
the rods as the anvil gets driven down in the ground, instead 
of making deeper wd caused the system to be retained long 
after its deficiencies were well known. 

Probably the best method intrinsically is that now used by 
Mr. Wilson—Nasmyth, Wilson, and Co. He fits the rod 
into a conical socket as far down the tup as possible, so as to 
have the greatest possible length for springing, in case of a 
blow net under the centre of the = But the plain parailel 
end has the advantage of being adjustable by placing a flat 
sheet of steel between the end of the rod and the pad on 
which it rests, where Mr. Wilson's plan would require a new 
cotter. In other respects I should much prefer Mr. Wilson's 
plan. 

The introducers of spherical rods appear to imagine that 
they can be allowed to work a little, so as to yield to side 
action without springing the rod; but if they attempt this 
they will find that they have to be always keying up, and 
then the tup will not last long. When I have used the 
spherical ends it has been only with a view to ensure an 
equal bearing of the side cotters in keying, not with any idea 
ot its moving in actual work ; but the side eotters are inferior 
for severe work, as they ly have to span a space 

ter a ot rod on which they bear, and 
ce ane od as girders to a greater extent than the 
central cotter, the pressure upon which approximates more 
nearly to simple shearing strain. 
Yours faithfully, 
Epwarp Rerwoxps. 
The River Don Works, Sheffield, March 20, 1869. 


ing 


To tne Eprror or Exorsernine. 

Str,—In the number of Exerrgertne for March 19, your 
corres t Mr. Tijou, writing on the above subject, 
alludes in glowing terms to the “ y good mechanical! 
scheme” of the ball and socket connexion between hammer 
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I remair, Sir, yours faithfully, 
E. Crowe. 
Middlesboro-on-Tees, March 23, 1869. 








THE “ RADCLIFFE” PROCESS. 
To Tus Eprror or Exatserrra. 

Sin,—There must have been some confusion in Mr. Rad- 
cliffe's mind while writing the letter which in your 
last issue, as a reply to mine which a in your im- 
pression of March 12th last. His quotations “trials” and 
“experiments” did not appear in my letter to you, but in 
one, rather more detailed, forwarded to a waco 

Upon re-perusing my letter to you, | think Mr. Radcliffe 
will find that while speaking of Pontypool cold blast puddled 
eons for oc ges did not intend to use the fact of their 

ving been m: by “doubling” as a priority atgument 
against the whole of his om” Their having manu- 
factured in the way stated affects his patent only as far as 
“simply doubling puddled balls” is concerned ; and I may 
here digress to say that their manufacture in the way I 
stated was quite successful, and not a« failure, as stated in 
the columns of one of your contemporaries last week. 

I next stated in my letter to you that plates were made at 
ares in 1865, by a identieal with that pursued 
by Mr. Radcliffe subsoquently to his doubling puddled balls 
under the hammer. 

Of course my facts, like the immortal tub, must stand upon 
their own bottom. Their “nature and bearing” may 
ultimately support Mr. Radcliffe’s patent claim or contrari- 
wise. I feel convinced, however, that the Ebbw Vale Com- 
pany would not hesitate to make plates in the way described 
as Mr. Radeliffe’s without asking his permission to do so. 

Mr. Josiah Richards controlled the Pontypool Works at 
the period named above, and the plates I spoke of were made 
by his directions. I do not see what is to prevent the Ebbw 
Vale Company going into the market with plates made by 
the “ Richards’’ process, in competition to those made by the 
“ Radcliffe” process. 

I have not time, at present, to go into the question of 
what Mr. Radeliffe's plates really are, more than to state that 
they are without doubt puddled steel, and very likely to be 
exceedingly ununiform in quality, from the varying per- 
centage of carbon in the individual plates of any given lot. 
Messrs. Kam may think them all right for a bridge to carry 
Dutchmen and continentals in general, but I am happy to 
think that our Great George-street autocrats are so im 
with the value of the limbs and lives of all H.B. Majesty's sub- 
jects, as to prefer for bridge purposes plates made from pure 
pig iron well puddled, and brought out well “cleared,” 
which, when finished, would have an uniform tensile strength 
of 20 tons per square inch, to puddled steel plates equal to 
30 tons per square inch, unless each of the latter were 
separately tested for carbon or for tensile power. 

Yours obediently, 
Tuomas Moreans. 
Foundry and Wagon Works, Pontypool, April 6, 1869. 


To rue Eprror of EXGiIncxerne. 

Str,—A few weeks ago, when one of the silliest articles I 
ever read in a scientific or any other journal, appeared in 
The Engineer, professing to describe the “ Radcliffe” process, I 
ventured, through the medium of your pages, to make a few 
comments thereupon. That my strictures were just may be 
assumed as granted, fromthe fact that in no important 
particular has their correctness been questioned. 

Ihave now, however, to call your attention, and that of 
your readers, to another production, if possible, still sillier 
than before, in last week's number of the same journal. 
am there accused of having “ gravely informed” my “readers 
that the doubling of puddled balls nas been practised from 
time immemona!—that is, long before the steam hammer 
was invented!” From this 1 gather that the editorial mund 
2 ee et YS ae Sa that doubling 
paddled is something new, and my object in writin: 
now is (still as gravely as the circumstances of the case wil 
permit) once more to assure him that it is not so, and at the 
same time to express a fervent hope, that for the credit of 
our craft, no one but the editor of The Hugineer is so con- 
spieuously ignorant of this simple subject as not to know 
that it was customary at almost all ironworks to double 
puddled balls together by means of the old belly helve, or 
otherwise, long before the invention of the steam hammer, 
or, in other words, from time immemorial. 

As regards the “ process” itself, perhaps too 
much, has been said. As your corres ent “J. D.” re- 
marks, “the Consett Company ought to know its own busi- 
ness best,” and that it is so is abundantly proved by its very 
limited adoption of the “ Radcliffe” process; but Mr. Rad- 
cliffe has to thank The Engineer for making fun of him, and 
not A Hexo Woxsntrrss. 

April 6, 1869. 
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RECENT PATENTS. 





Tur following specifications of completed 
dated within the year 1868; and that year tte en 
in ordering them, at the annexed prices, from the Great Seal 
Patent Office, Chan -lane. 

(No. 1938, 2s. 4d.) mice whch would he na — 
arrangements of steam 
ble to describe without the aid of ‘as 

(No, 1941, es) Joseph. Thomas 8, 
terrace, Pimlico. » pee * arrengements of: ‘ 
raising grain, coals, &c Pepe Std the 


present volume. 


(No. 1940, 1s. 6d.) Frederick Worcester, ve 


Coventry, patents, ey a John ben ne : 
arrangements of tuyeres mamering 


to these plans the tuyere is furnished ve Ye an air =a 
which is heated by the furnace to which aero 
applied, and the air is first discharged into this and 
then allowed to escape into the furnace by an inner nozzle. 
It ap to us that the employment of this air chamber 
must inevitably cause a loss of “ head,” and we cannot see 
that any advantage is gained which will ag ry vom 4 
loss. The patent also includes passing the 

vessel immersed in the water by whieh me oe vis 

ecol, the object being that the air may take u from t 
water and thus assist in keeping the 

(No. 1954, 4d.) William Cameron "he Cornhill ; 
Robert George Sillar, 3, Grange-tead, ks a Norwood ; 
and George William Wigner, Grove. Camberwell, 
patent deodorising sewage "by adding te it a mixture of 
various materials, mixed in about the following proportions : 
Alum, 660 parts ; blood, 1 part; clay, 1900 parts ; magnesia, 
5 parts ; manganate of potash, 10 parts; burnt clay, 25 parts ; 
chicride of sodium, 10 parts; animal charcoal, 16 parts; 
vegetable charcoal, 20 parts; and magnesian limestove, 2 
parts. It is stated that about four pounds of the above 
mixture will be required for a 1000 gallons of ordinary 
sewage. The patentees also claim deodorising sewage by the 
application of the mud de pposited from sewage after its 
treatment with the above mixture; and the addition of an 
acid to the mud in order to retain ammonia and fit it for use 
as & manure, 

(No. 1959, 10d.) David Elder, of Neweastle-upon-Tyne, 
patents the arrangement of dredging apparatus for excavat- 
ing within cylinders for bridge piers, &e. which we illustrated 
and described on page 232 of our last number. 

(No. 1961, 2s. 4d.) Joseph Booth, John Booth, and 
Jeremiah Booth, of Rodley, near Leeds, patent various 
improvements in stone cutting machinery, which we could 
not describe briefly. 

(No. 1967, 38. 10d.) Thomas Cornfield, junior, of Queen’s- 
road, Buckhurst-hill, takes a wonderful patent for railway 
brakes and signalling apparatus. When we say that Mr. 
Cornfield makes thirty-five claims under one head of his 
patent, forty-four claims under another, and about seventy 
more under other heads, we think our readers will not expect 
us to describe Mr. Cornfield’s plans here. We may say, 
however, that these plans are principally characterised by 
their complexity. 

(No. 1982, 10d.) James Hemington, of Chatteris, patents 
arrangements of grinding mac hinery for sharpe' ning the 
cutters of reaping and mowing machines, which it would re- 


quire the aid of drawings to describe. 

(No. 1083, 8d.) Edward Reinhold Kaulbach, of 26, King 
William-street, West Strand, patents a fearful and wonder- 
ful rotary engine, which, judging from the drawings, appears 
to have a kind of mechanical chromotrope in its inside. Mr. 
Kaulbach claims, as one of the numerous advantages of his 
system, the “ facility of doubling, tripling, &c., the power of 

“ the engine without extra outlay of fuel or steam, by sim ly 

‘increasing in the required ratio the radius of the wheel” 

He Ww very convenient ! 

(No. 1989, 10d.) Frederick Bernard Deering, of Victoria- 
street, and Robert Harkness Twigg, of East India-avenue, 
pate nt the arrangement of rock-boring machine, which we 

lustrated on page 113 of the present volume. 

(No. 1993, 10d.) William Umpherston, of Loanhead, 
patents an arrangement for regulating the action of a cut- 

off valye by means of the governor, which it would require 
dra wings to describe. 

(No. 2000, 8d.) Charles Henry Murray, of Loman-street, 
Southwark, pate ws a neat method of connecting the ends of 
straps. According to this plan, the ends are turned up 
and passed through a connecting frame, and are then pre- 
vented from slipping beck by the insertion between the 
ends of a toothed wedge piece. 

(No. 2001, 1s. 4d.) John Bormall patents various details 
in the construction of thrashing machines which we could 
not describe briefly. 

(No. 2002, 104.) Jonathan Shelmerdine, William Walker, 
and Edward Holt, of the Albion Lronworks, Miles Platting, 
Manchester, patent the arrangement of expansion gear, 
which we illustrated and described on page 244 0f our last 
volume. 

(No. 2006, 8d.) Robert Austin and William Kerr Austin, 
of Glasgow, patent an arrangement of rotary engine and 
mp, which we could not describe clearly without the aid of 

Tawings. 


THE PATENT JOURNAL. 


Grants of Provisional Protection for Six 
Months. 


351. Win1am Epwarp Newton, 66, Chancery-lane, “ Improve- 
ments in traction railways.” 
439. Hewny Bock Brxxo, 41, Cleveland-road, Southgate-road, 


‘Improvements in the manufacture and application of indigo, 
esrmine, and other colouring matters and bleaching agents,” 


627. Jounx Curr, Runcorn, “ A new or improved composition to 
he used ae a substitute for frebricks, and the method of using 
the same.” 


652. RicsaRD Wrieut, Richmond, “ Improvements in doors for 
railway carriages, and in apparatus for communicating between 


passengers and guard and driver of a railway train.” 











745, oe 243, Ball's Pond, “Impr it fap foo sonbing halen te Beehie 
in eu lantern: 884, JOHN Henny JOMNSON, 47, Lincoln’s- “ 

747. TLEAAM Burra, 1, Wharf-road, City-road, “Improvements | ments in stone bloc * applicable to streets. ways, 
in the manufacture of capsules.” and buii 


749. Le samy BatTneare, Edinburgh, “ Improvements in the con- 
parte of gas meters.’ 

751. Geaseas Eewanp Newton, 66, Chancery-lane, “An im- 

proved ettachment for adjusting cords for hanging pictares, 


ae for other analogous purposes.” 
755. Joun Hewry Jounson, 47, Lincoln’s-inn-fielda, “ Improve- 


ments in the préparation of artificial fuel and in the manufacture 
of gas rn 
767, FRepenice ERTSON ATKMAN, Brompton-creacent, “ Im- 


provements to firearms and ordnanee, for the purpose 
of faeilitating ction in firing with precision.” 
761. Exwet Permonica Riceany Lucas, Middlesborongh-on-Tees, 


“Improvements in the manufacture of soluble phosphate of 


time. antl of atic manures.” 
rs) JAMES PoxtTeous, Edinbergh, and Hexxy Greson, Museel- 
burgh, “Improvements in the manufacture of tobacco, and in 


the machinery or apparatos employed therefor.” 

765. Epwarp Pritcuarp, Fenchurch - street. “An improved 
safety button or stud adapted for articles of dress and other 
articles, the parte whe reof require to be frequently connected 
together and detached 

767, Jomn CooKE, Lineotn, “ Improvements in ploughs.” 

769. CLINTON EpgctmBEe Brooman, 166, Fieet-street, “ Improve- 
ments in the of, and apparatus for, the mwanufactare or 
recovery of salt from salt water or brine.” 

771. James Durrey, Chelsea, “ Improvements in railway brake 
and coupling apparatus.” 

773, —. 4 Crite 5 Barriert, Gerlick-hill, and ANTHONY 
Garrek SOVTRBY ‘ord, * improvements in paper making 

777. PATRICK BEeNiGnus O'Ngit., Rue du Faubourg St. Honoré, 
Paris, and WituiAM HANSE Hamicton MCNgient, Dublin, 

“ Lmprovements in apparatus or machinery for raising, lower- 
“ing, and g venetian or other blinds and shutters,” 

179. JOHN THOMAS, Birmingham, “Improvements in repeating 
firearms.” 

781. JouN THOMLINSON, Abbey-street, Cartisle, and WILLIAM 
THOMLINSON, Loughborough, * in the 
ture of paper and textile fabries, ‘and in. the Preparation of 
gypsum to be used in sueh atid other manufactures.” 





783. WILLIAM Ropsrt Lake, 8 Southampton-buildings, “Im- 
provements in breech-joading firearms.” 
785. Jouwn Henperson and Tuomas Brown, Kirkcaldy, “Im- 


rovements in the construction of water-cocks or valves.” 

), OHARLES DENTON ABEL, 20, Southampton-buildings, “ Im- 
provements in healds and heald frames for weaving, end in the 
manufacture of the said healds.” 

791. Josian GrorncR JENNINGS, Palace-road, “ Improvements in 
apparatus for preparing sewage for irrigating land.”’ 

793, Joserm Rock Coorgr, Birmingham, * Improvements in 
breech-loading flrearma.” 

797. WYLMIAM ALEXANDER LyTTrLz, Grove. Hammersmith, 
“Improvements in the means and apparates employed for 
sustaining and insulating electro-telegraphic overland line 
wires.” 

799. OLDHAM WHITTAKER, HANDEL WALLWORK, and Isaian 
WALLWORK, Hurst, near Ashton-under-Lyne, “ Improvements 
in the construction of ‘ saddles’ and bangers and top and bottom 
bearing» for shafting, and rotiers used in connexion with 
machinery for preparing and spinning cotton and other fibrous 
substances.” 

801. WriiLiaM CAMPION, Nottingham, * Improvements in sewing 
machines.” 

803. LAWRENCE ENGEL, Mumford-court, Milk-street, “ Improve- 
ments in umbrellas, sunshades, and parasols.” 

805. WinttaAM CATT and Onarigs Snoenren Catt, Ipewich, 
* Improvements in the joints of carriage shafts, and in connect- 
ing splinter bars to carriages.” 

807 JABEZ Jams, Princes-street, Stamford-street, 

* Im proved apparatus for compressing powders into pellets.” 

809. BaLpwin LATHAM, 6, Westminster Chambers, Victoria- 
street, * Lmprovements in the means and machinery or appliances 
for filtering and straining liquids, especially applicable for 
straining sewage.” 

$17. FREDERICK GILLHAM, Liverpool, ‘ ‘Improvements applicable 
to hats and other like coverings for the head 

819, CARL Friepricn CLAUS, Middlesborough- on- Tees, * ye 
ments in the manufacture of carbonate of potash wt ry Ags 
covery of certain products evolved therein.” 

836. JouN THOMAS, Middlesborough-on-Tees, WiLtiam Bacon, 
Rowen sane XEN, end Harrmon Groves, Redcar, “Im- 
provements in the manufacture of iron and steel, and in furnaces 
and apparatus employed therein.” 

838. AvereroO ALeini, Genoa, * Improvements in repeating or 
revolving firearms.” 

840. JAMES JACK, Liverpool, “ lmprovements in the construction 
of ships to adapt them for auxiliary screw propeilers,” 

842. Saver Fox, Stwocksbridge W orks, Deepear, “ Improvements 
in the permanent way of railways.” 

844. Wittiam Roperr Lage, §, Southamp b 
provements in waterproof overshoes.” 

846. SILVESTER Rait WYBRANTS, Dundee, * 
manufacture of textile fabrics.” 

848. Francis Dixon NUTTALL, St. Helen’ s, “Improvements in 
a applicable to reverberatory furnaces. 

eNfkyY Warrencusk, Tipton, and WILtiAM PRrogert, Old- 
ey ‘ Improve ments in tuyeres for blast furnaces, forges, and 
for other furnaces.” 

82. Wits Aim Lona Wray, United rae. Anstitution, West- 
minster, “ Improvements in toothed gea 
84. Freper« Evior DuckwAM, Millwall, 

governors for marine engines.” 

856. Henny Epwanp Newton, 66, Chancery-lane, « Improve- 
ments in apparatos for measuring liquids. 

868. WILtiAM HENRY PHILLIPS, Nunhead, “ Improvements in 
apparatus for containing and dixcharging water or other finid 
for extinguishing fires and for other purposes.” 

860, James Boots, Birmingham, “ Impre ite im the ind 
of account books and other bocks.” 

862, Groror LatvER and Groner Core, Ss eae “An im- 
proved machine for twisting or spinnig tabacco. 
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yeerine for Chto and i 
Inventions p for Six Months on the 
eposit of Complete 


ements in for fol ” 
ok wrslaM Rowert LAKE, a Boaennes beihthnde: “Im- 
——— machinery for pressing oll, tobaceo, cotton, and 
€ r mate 


919. Henri Toeedei BoNNEVILLS, 10, ag re cri 
“A new and improved ¢ clock. 





940, Witttam Ropert Laws, ,,» § thampton-buildings, “ An 
improved blowing a) 
941. a tom-buildings, * Im- 





Wrsiam Roweet fees: &, & 
provements in the manufacture of horse-shoe nails, and in 
machinery ewployed in such manufacture.” 


Patents on which the Stamp Duty of £50 has 
been Paid, 

9271. James Davis, 5, Suesex-road, Southsea, 
ting the 


cultural pu 
922, James Davis, 5, Sussex-road, Southsea, «Improvements in 
obtaining caustic alkalies to be used as disinfectants, deox!- 
> te colo at ts an one iinerated tn a 
to be a as or gases 
to the conversion of iron into steel, and for the manu- 
facture of manures.”—Dated 3ist March, 1866. 
926. Epwanp Tuomas Hueues, 123, caches *= Dated 
ments in leather-splitting machines Slet 
Shenk “Deamisrametian fe in 


959. WititAM Betts, W 
986, Witisam Cos, Coventry, ye og in the manufac- 


a gg 


-road, 
colouring capsules.”— Dated 4th April, 1866. 


ture of elastic fabrics.”—Dated 6th April, 1866, ‘a 

992. ia’ Younes, agers - in distilling.” 
"rail se a wate at ar peut im 
955. Geones Puinty Wuesier, A a improved 


omestie polishing r.”—-Dated 4th April, 1866, 

1000, Wirdaiam CLissoLp, Dudbridge Works, Stroud, “Improved 

machinery for oy ge heey and other fibres to preparing and 

carding machines.” 7th April, 1966, 

1007. James Foster and Jown Howianeaks, Bury, ao. 
ments in moulding pi pillars, rollers, or other artieles of 
similar character.” ty 9th April, 1866. 

1032, James © RA BTREE, Josera Craptren, and Jonas Crap- 
TREE, Kidderminster, Fn wnt we gr in means or (aoe 
used in washing or ecouring wool and other fibres, 


WFT, Manchester-buildings, 
“ Improvements in the construction 
— ural en her * alldings nod ohresamaetot 


wah Wanian Yous, 54, Ge unten duealoote han te Sivasianis 
grates, fre~places, and furnaces.”— 
Deted ite Ap 1866. 


1212. Joun CHARLES Prance, Bowling —— near Bradford, 
’ Certain improvements in steam engines and bollers,”—Dated 
28th April, 1866. 


Patents on which the Stamp Duty of £100 has 
been Paid. 
897. Rosert Omances Rawsouns, Ipswich, “ 


in 
thrashing and other machinery where corn or grain is = 
to be raised from one level to enother.”—Dated dlst 
1862. 
901. James Moone Clements, Birmingham, “ Certain improve- 
mente in sewing machines tor performing the verious kinds of 
work in stitching button and — holes, working 
embroidery, and sewing generally.” — Dated 3ist March, 1662. 
917. Evucnp Haetiey, Geoxee Lirrie, end Sake os 
cuurré, Oldham, “ laprovements = oe 
ot shafts, or rods of a cyl Ran. gm | 
— Dated ist April, 1862 
940. Gerona Bowser, Ashton-under-Lyne, and Jonm QuaLrer, 
Dukinfield, “Certain improvements in metaliie pistons.”— 
Dated 3rd April, 1862, 
966, Wittiam Epwarp Newton, 66, Chancery-lane, “ Improve- 
oy ts in the manufacture of iron and steel.”— Dated 4th April, 
862 
1068, Squine Fanon, Ashton-under -Lyne, “Improvements in 
machinery or forr Hing the supply of steam from 
the boiler to the cylinder or pes of steam . whieh 
are also app to gases or fluids.” — Dated sth 
April, 1862. 


7. LEONARD LinDLEY Bw arg TAYLOR, Melbourne- 
street, Mansfield 
and es ~ 

967. ILLIAM EDWARD NEWTOR, 66, Chancery-lane, “ Improve- 
nes for ships’ ase and other purposes.”— Dated 4b 
A 

oun fuera Wartkeuez and Alors KioTH, 
“Improved apparatus for indicating a 

steam generators.” Dated 











con- 
heating air for furnaces, and other similar pur- 
poses,” ora 
“oe ren Hh the Cpied es etsate td Other enginee, 
governors 
—Dated 4th 1862, 
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a ———————————— oe 
THE FISH JOINT. 
To rus Eoiton oF Exoinernizo. 

S1u,—The fish joint ‘is just now receiving renewed atten- 

tion from “the fact that the inventors have been aserting 
their claims before the public in the Times and Exoingxn- 
iso. I have nothing to say about the ive merits of 
Mr. Asheroft and Mr. Bridges Adams, but I feel that it would 
be « matter much to be regretted if any bitterness of feel- 
ing should arise, on this question, between two gentleman 
to whom the railway world is deeply indebted for an 
invention, undoubtedly the most important in permanent 
way construction since the foundation of our railway 
system. 
” It is a remarkable fact, that during the nineteen or twenty 
years that have passed since the fish joint was invented, uo 
iuportant improvement has been made in its construction ; 
it is now substantially the same as when first introduced. 
A reference to the engravings in Exoixexnixe of March 19, 
will suffimently prove this. 

The great superiority of the fish joint over the old chair 
jount ie uledienl and fully acknowledged; this has not, 
however, prevented practical men from seeing its defects 
and that it is capable of being greatly improved. The 
writer of the article upon “ Railway Geometry,” in the Times 
of February 22nd, who, I presume, is Mr Bridges Adams, 
thus sume up ite defects and short-comings:—‘It has 
never been chciently constructed to equalise the strength 
of the joint to the solid portion of the rail, as any one may 
soe who watches an engine pass over it, and observes the 
yielding bend which strains all the bolts, and adds most 
considerably to the cost of maintenance ; rightly constructed 
the fish joint should make the rail into continuous cquable 
bare of equal strength throughout.” 

I have been long convinced that the improvement of the 
fish joint should be looked for rather in the reduction of the 
strain upon the bolts, than from any alteration in the bolts 
themselves, for, however good these may be, the constant jar 
aud bending strain to which they are now subject under 
heavy traffic will ever prove too much for them 

In the early part of last year I obtained a patent for some 
improvements 1 permanent way construction—chiefl y ap- 
plied to chairs and ther fastenings; by this invention the 
doubled-topped rail is secured in the chair without a key, 
both jaws of which are brought closely in contact with the 
rail without any intermediate packing. My original! inten- 
tion was to apply the principle to a fish chair to be placed 
at each end of the plate, in a similar manner to the split 
ebair that has been used for a like purpose on the London 
and North-Western Railway, with this important difference 
the eplit chair, as ite name implies, is divided at the base 
whereas in my proposed chair this fatal defect would hav 
Leen avouded 


64 B-— — -6 73 - 


FIC. @. OUTSIDE. 


Fic.t insioe. 


Aa, however, I had then, as now. a dislike to the long fish 
bolt that would still be necessary to secure the jaws to the 
plate and rail, 1 put the model on one side; upon further 
considering the matter, | found that in consequence of the 
removal of the key, it would be easy to give all needful 
support te the fish plate by simply advancing the rail base 
of the adjoining chairs beyond their jaws, until the ends of 
the plate are underlapping 

A reference to the drawings will explain my arrangement. 
It will be seen that the chairs are brought close up to the 
ends of the fish plate, and that the base of the chair is made 
to extend under the plate 2} in. in the direction of the joint 
This gives permanent support at the points of greatest strain 

-the outside bolt holes. The fish plate is the one generally 
in use on the London and North-Western Railway; it is 
i8in. long; the distance between the supports is 13 in., or 
64 in. to each rail joint. 

The strength and rigidity of this arrangement is such that, 
under the heaviest engine, the deflection is hardly percep- 
tible. The chair is the full width of the sleeper (10 in.) at 
the rail base, reduced to Sin. at the sides; it is secured to 
the sleepers by four wood screws of a large thread of con- 
siderable pitch, so as not to destroy the fibre of the timber. 
Those I prefer have the screw formed by compression when 
hot. This enables them to sustain the heavy strain of the 
wrench without breaking, and they do not rust like the cut 
screws. One of these four screws serves to fasten the chair to 
the rail. The necks of all are made conical. This form 
gives the advantage of keeping the bolt tight in the chair 
holes without fear of their being ironbound. There is no 
friction between the bolt and the chair, and consequently no 
wear in either. The greatest steadiness is the result. There 
is no tendency in the chair to rock; there is no key to pla 
tricks ; but all the parts keep firmly fixed, to the great pA 
van of the joint, as well as the rest of the rail. 

A long practical connexion with permanent way has 


REDRUP AND BRIGG’S SHIVE 


CUTTING MACHINE. 


CONSTRUCTED BY MESSRS. HAYWARD TYLER AND CO., ENGINEERS, LONDON. 


SECTIONAL = 


taught me the necessity of submitting my conceptions to the 


test of severe trial before deciding upon their merits; in the 
present instance I have applied this test thoroughly. This 
arrangement of the fish joint has been in work for more than 
twelve months, under the heavy traffic of the Midland, near 


| Market Harboro’, and of that of the London and North- 


Western Railway at Rugby for more than eight months. 

In both instances my expectations have been fully realised, 
and I confidently point to these experiments as conclusive 
proof that a great step has been made toward the attainment 
of that desirable thing, a continuous rail. 

I remain, Sir, your obedient Servant, 
: W. J. Jennises. 

London and North-Western Railway, March 22, 1869. 


REDRUP AND BRIGG’S SHIVE CUTTING 
MACHINE. 

Ws give, above, engravings of a very neat and convenient 
little machine for cutting shives or wooden bungs from solid 
wood, which has been designed and patented by Messrs. 
Redrup and Briggs, and which is now being manufactured 
by Messrs. Hayward Tyler and Co., of Upper Whitecross- 
street. 

Referring to the engravings, it will be seen that the 
machine consists of a cast-iron bedplate, a, similar to that 
of a lathe, this bedplate being fitted with a fixed headstock 
or mandril frame, 6, and a movable head which can be 
screwed down at any desired distance from the fixed head. 


A hollow mandril, ¢, works in suitable bearings in the fixed | 


headstock, and inside this mandril is a steel rod, ¢, which 


passes through the mandril for its entire length and projects | 


at each end. At one end of the hollow mandrilis the gun 
metal chuck, f, in which are fixed, by means of set-screws, 
the four cutters by which the cutting of the shive is per- 


formed. These cutters are flexible to a certain extent so | 
that they may be expanded by the brass dise, g, which is | 
earried by the end of the steel spindle, e, but which is free to | 


revolve with the cutters. The bollow mandril is also provided 


with the fast and loose belt pulleys, 4,4; and it will be | 


noticed that the outer end of the steel rod, ¢, is pressed upon 
by one arm of the bent lever, /, the other arm of this lever 
being loaded with an iron weight which tends to force the 
brass disc already mentioned towards the movable headstock, 


leaving the cutters free to close. The movable head is fitted | 
with a sliding spindle having screwed on its end a brass | 


flange carrying a wooden disc, i ; and this sliding spindle can 
be moved by means of the conveniently placed hand lever, &. 


So much for the description of the machine, and next | 
as to the manner in which it is used. The piece of wood | 
from which the shive is to be cut is held against the wooden | 





dise, i, by the left hand, and by means of the lever, &, it is | 


ELEVATION 


then pressed against the revolving cutters. As it is forced 
towards the fixed head it comes in contact with the end of 
the rod, ¢, and this rod being acted upon by the weighted 
lever, t, holds the wood steadily against the dise,i. The 
cutters, when they first enter the wood cut out a narrow 
circular groove, the inner diameter of which is equal to 
that of the smaller end of the shive; but as the wood is 
forced towards the fixed headstock the cutters are gradually 
expanded by the brass disc, g, and they are thus made to 
give the shive its proper tapered form. After the wood 
has been cut cues, the lever, k, is drawn back and the 
finished shive is then forced from between the cutters by 
| the rod, e. One of the cutters, we should mention, has a 
| small projection on its inner side which cuts the chamfer 
on the small end of the shive. 
By placing packing pieces beneath the tools and changing 
the disc, g, shives of any required diameter can be cut, the 
packing pieces and discs of different sizes being sent out 
with each machine. The shives can be cut from oak staves 
| or any waste pieces of wood, and the machine, which can be 
| easily managed by a boy, turns them out with great rapidity 
| and at a mere nominal cost for labour. We may mention 

that Messrs. Redrup and Brigg’s shive-cutting machines 
| are already in use at Messrs. Bass, Ratcliffe, and Gretton’s 
| establishment at Burton-on-Trent, and several other breweries; 

and very favourable reports have been received of their 
| working. 


Tus Forrien Coat axp Inox Trapes.—The French iron 
trade remains tolerably active; an advance was recently 
| decided on by the forges of the north of France, and 
merchants’ iron is now quoted at 8/. per tor. An order for 
plant for an American railroad is stated to have been secured 
in the St. Dizier district: this is the first occasion on which 
French works have secured business direct on American ac- 
count. The Creusot works have secured a fresh order for 
locomotives (55 altogether) on Russian account. The Belgian 
rolling mills continue well provided with work, and the 
| eurrent production of the blast furnaces is also readily 
| absorbed; charcoal-made pig realises 6/. 4s. per ton at 

Charleroi. Some orders for large plates are stated to bave 
| been secured in Belgium on foreign account. The exports of 
| rolled iron from Belgium increased last year to 70,616 tons, 
| a8 com with 54,963 tons in 1867; the exports of rails 
from Belgium decreased last year to 70,550 tons, as compared 
with 80,575 tons in 1867. The diminution in the exports of 
rails arose principally on Russian account. There is not 
| much change to note in the Belgian coal trade; important 
stocks remain on hand in the various Belgian basins. The 
coal workers are consequently reducing their extraction as 
much as possible. There are rumours of extensions being in 
contemplation in some of the Belgian ironworks. 
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Tue engines above illustrated are made to combine un- 
usual power with lightness. and economy of fuel with sim- 
plieity of construction. The chief peculiarities lie in the 
iraming and the governor. 

he trames, which are of wrought iron or steel bars, form 
a direct connexion between the eylinder and the crank shaft, 
and are so placed as to be at right angles to, and equally in- 
tersected by, a plane passing through the centre lines of the 


eylinder and crank shaft. This enables a small mass of mae 


terials to resist the strains arising from high pressures of 
steam combined with high speeds, the expansion being 
regulated by the governor. 

When steam is expanded eight or ten times in a single 
cylinder, the mean pressure may be less than one-half or 
one-third of that when the steam is suppressed near the end 


of the stroke, and may be less than one-t or one-fourth of 
the initial or maximum pressure. The power of an engine 
will vary with the mean effective pressure, while the strains 


bottom \ 
pression or extension, and it is the elasticity of this small 
portion of the mass of the base which determines the 
available rigidity of the whole. were the metal disposed 
in a direct 





screw engines, such as the trunk engines, in locomotive 
frames, or in the light wrought-iron ps are of oscillating 
paddle engines. 

The common type of engine, with its crank shaft 
on high brackets, — heavy castings with but 50 or 





60 Ib. boiler p x pp at {ths of the stroke. 
A portable ine should be as light and economical! of fuel 
as possible. If, for this purpose, the boiler pressure be raised 


to, say, 1201b. and the steam suppressed, say, at jth the 
stroke, the brackets would have to be twice as strong, and 
the boiler would have to bear, not only twice the internal 
pressure, but twice the buckling strains. 

By making the engine on an independent frame, con- 
structed on the principles just explained, all strain on the 
boiler is avoided, the extra material required need not 
exceed that which may be saved in the lighter brackets for 
supporting the crank shaft. Such a frame must be fixed to 
the boiler at one end only, leaving the other free to slide 
when the boiler se This construction possesses other 
a Both boiler F mage eg may be manufactured 
separately, and put together when required. They may 
be again separated for facility of transport or repairs, or 
worked separately. Its chief advantage lies in its adaptation 
to hi a and early suppressions, and also higher 
s more powerful engines. Were such engines 
needed they might, by the use of the locomotive boiler, be 
constru: of 260 indicated horse power, and yet of no 
greater bulk than the present 30-horse power portable 


engine. 

the limit of, say, 50 or 601b. pressure imposed by the 
strength of ordinary boilers has caused engineers, desiring to 
be very economical of fuel, to seek to make the most of such 


pressure by refinement in the valve , and great accuracy 
of workmanship. But the introduction of boilers, capable of 
working safely and continuously at up to and 


above 200 Ib. per square inch, such as Howard's or Miller's, 
renders this un‘ . For sinee economy of fuel, es- 
pecially in high pressure engines, increases with the beiler 
pressure, the simpler arrangements of valve gear will, by 
working with a higher pressure of steam, produce as good 
results as the more complicated. Most of the noms 
double slide-valve gears may be arranged to produce suc 
good indicator diagrams that, with the advan of 101b. 
extra pressure, they may rival the most scientific arrange- 
ments, aided by the most exquisite skill in construction. 
Given, therefore, suitable boilers, the economical value, all 
points being considered, of the simpler form of valve gear at 
the higher or the more complex at the lower re, is 
likely to be decided in favour of the former. i gle 
slide valve, though inferior as to economy of fuel to t 
double slide, is yet, with pressures exceeding 100 Ib. and rapid 
reciprocation, when ted by the governor, very suitable 
for small engines, even when it is the consumption 
of fuel need not exceed 24 Ib. of coal per hour. 

In non-condensing engines it is important to regulate the 
expansion by the governors, and with condensing engines, ex - 
panding six or eight times, it is advantageous. In the engines 
we illustrate the governor is made to regulate the amount of 
expansion by increasing the opposing centrifugal and centri- 
petal forces until the variations of force, arising from the 
variations of speed, are powerful enough effectually to control 
the valve gear. This may be done without increasing the 
weight or bulk of the engine, for since a fly wheel is lly 
indispensable a portion of its ee ae may be uti to form 
a governor as well as fly wheel. In this way a governor, 
of any required power can be made, and its action will be so 
nearly synchronous with the fly wheel that a nearly uniform 
velocity will be maintained w sudden variations of load. 
Fig. 1 is a side elevation, and Fig. 2 a plan view of a 
horizontal double-cylinder condensing engine ; Fig. 3 is a side 
elevation, and Fig. 4 is a view of « horizontal engine 
with a single cylinder a to a portable boiler. 

The two cylinders, a, and the two air pumps and condenser, 
b, are east or connected together, and have planed recesses at 
the sides, in which the wrought-iron or steel side bars, c, of 
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or steel crossbar, c*, which, with the crossbar, ¢’, for carry- 
ing the 
the remsng 
the jo of 
pd yey dite whys por my snr The same arrange- 
ment of framing is used when t ae Eee aoe 
with, or when the engine is a single-cylinder engine, or a 
single cylinder and condensing engine ; in the latter case the 
sir pump and condenser may take the place of ome of the 
cylinders, a, and the air pas may be worked by one of the 
cranks, as shown by dotted li on Fig. 4 same ar- 
rangement and construction of framing is also used when 
the cylinders are inclined or vertical instead of horizontal. 
in Figs. 3 and 4 the frame of the engine is substantially the 
same in arrangement and construction as that Ulustrated by 
Figs. 1 and 2, and above described, except that the carriages 
for the crank-shaft bearings are welded to the mde frames, 
and are supported by wrought-iron brackets, 2, secured to 
the boiler, w. The framing is fixed at one end, afd the 
other end so secured as to allow the boiler freely to expand 
and contract. This arrangement of engine may also be at- 
tached to a vertical boiler, and, as the engine is self-con 
tained, itcan be readily removed from the bower, for tran 
sport or repairs, apd used, if required, apart frou the boiler. 
Of the details of Mesars Hartnell and Guthrie's engmes 
we must postpone giving a deseription until next week, when 


we shall publish further illastrations 
( Te be Continued.) 


The two cranks are between 


and rigid. 


THE BESSEMERK FLAME. 
Some Observations on the Kramination of the Flame from 
the Bessemer Converter.* 

By Tuomas Rowas, F.CS., FRSA. 

: Glasgow 

Tux Bessemer process for the manufacture of steel is now 
among the most important of our metallurgical operations 
the chemica! changes being as interesting as the mechanical 
appliances designed for the working of the process are in- 
genious. On account of its comparatively recent introduc- 
tion among established industries, it affords an ample field for 
scientific investigation ; and there is po feature of the process 
at once so interesting and important as that of the flamy 
which issues from the “ converting vessel.” 

The success of a “ blow” undoubtedly depends on the ac- 
curacy and completeness of many details, but, of them all 
the most important is to know and catch that moment in the 
existence of the flame. when the carbon in the iron has yielded 
ite last trace to the oxuvgen of the air. 

If a charge is “ overblown,” that is if it be subjected to the 
action of the sir for too long a period, or if it be “ under- 
blown,” that is if the admisson of air is stopped betore the 

roper chemical! action has been completed, the steel will be 
und to be defective in proportion to its unskillul treatment 

The flame issuing from the converter is the index of these 
changes which the molten mass of metal is undergoing 
during the process ; but the exact moment of decarburisation 
is often, from a variety of causes, difficult to determine 

It is for these reasons that the examination of the flame 
forme the point of attraction of the process, and I have 
thought it might not be uninteresting to describe the general 
appearance which this flame presents to the eye, and some 
experiments which my brother bas made with the spectro- 
scope, and with coloured glasses, for the purpose of more 
readily determining that critical period or “ change”’ in the 
flame which I have spoken of. ‘he success of these latter 
experiments has enabled him to attain the object for which 
they were commenced, and be has designed an instrument 
whieh I aball describe hereafter. by which the “ change” in 
the flame is more easily determined. 

1. The General Appearance of the Flame to the Eye. 

When the vessel is first turned up a shower of brilliant 
sparks is ejected owing to the force of the blast reaching first 
@ thin layer of metal as the vessel slowly swings round to the 
vertical position. 

From 0° to 3 or 4 minutes 

W hen the full head of metal is over the blast. at first for 
three or four minutes, there is scarcely any flame, only a 
eurrent of very hot gases and very numerous sparks, , 

From 3 or 4 to 6 or 6 minutes. 

Gradualiy a small pointed flame appears in the centre o/ 
the sparks. and this qu ckly increases in size without gaining 
much brilliancy for two or three minutes. 

From 5 or 6 to 9 or 10 minutes 

During the next period of 4 or 5 minutes the flame is very 
unsteady, both in size and in position, and its oscillations 
are accompanied by hollow sounds as of reports or explosions 


Atlas Works, 


in the interior of the converter 

From 9 or 10 to 11 or 12 minutes 

Streaks or flashes of brighter flame now shoot up through 
thie comparatively non-luminous flame, and within 1 or 2 
minutes give place to a continuous stream of dense and 
brilliant fire which rushes far up the chimney and illumi- 
nates the entire building, often casting the shadows of the 


cranes, &c., against the windows through which the sun is 
shining 

From 11 or 12 to 15 of 16 minutes 

‘Tbis fleme gredualivy becomes thinner and more traps- 
perent without loving any o its brilliancy during the 6 or 7 
wir . he thew which genereiiy remains, until it 
suddeniy (preeeded. hewever, by a fw hollow and peculiar 
sound. m the mterior of the vees wes ite brillienecy 
end much of ite sze and drops dewn within about halt ¢ 
minute te about the sige tt hed reached at ahout 6 minutes 


of the blow, this fleme, however. being both more dense and 
more luminous than the flame at that earlier period 

Any of the stages deseribed may, from a variety of causes 
be prolonged ; or an insufficiency of blast, howsoever caused. 
may lengthen the entire period of the “blow” for several 
minutes, but the above is a fair average “blow” with the 


* Read before the Chemical Section, Philosophical Society 


of the guides, a’, for the piston rod slide, render 
crank shaft; a? are the continuations of 


best English hematite pig iron. If inferior irons are used 
the flame at the change is more or less enveloped in a dense 
white smoke, and the change is accompanied by violent 
pulsations or “ coughings” of the entire flame, which, under 
these circumstances, has often a yellowish red colour to the 
eye, all this making the change often very difficult, if not 
im ible, to detect. 

Rereeummess or biliousness, by Variously affecting the 
sight of the observer, may also render him unable, with 
certainty, to determine the precise moment when he ought 
to “turn down,” and there is a marked difference in the 
facility of observation noticeable between a blow taking 
place in daylight and one at mi 

2. The Appearance of the Flame. 

It was important. first, to note if any of the lines belonging 
to the Bessemer flame were to be fownd in the flame given otf 
from the coke fire used to heat up the “ converter.” Several 
examinations were made ; the result of these was that, besides 
the invariable yellow bright line, the red line and the twa 
bright green lines next the yellow were oecasionally te be 
seen. Owing, however, to the want of brilliancy of this 
flame, the spectrum which it gave was very faint, and at 
times almost invisible, 





| heeame steady 


On first turning up the vessel, and for about four minutes 
thereafter, the spectroseope showed only a continuous band 
of light, with the eolours rather hazy, and ¢o much blended 
with one another as to make it impossible to mark the junc- 
tion of the different fields. 

in from four to six minutes flashes of the yellow line 
became visible (corresponding to the appearance of tongues 
ot a bright flame shooting up im the centre of the dull red 
one issuing from the mouth of the “ converter’), and in one 
or two minutes after its first appearance, this line became 
quite steady, and did not disappear even at the end of the 

blow.” Simultaneous with the steadying of the yellow 
line, the red, yellow, and green fields became clear and well- 
defined bands of bright eolour 

In half a minute to a minute later a bright green line 
appeared near the yellow, following which, in scarcely ever 
more than half a mimute,a red line appeared equidistant 
from the yellow (of course on the opposite side). 
generally became steady together (having first appeared in 
intermittent flashes) in aWeut half a minute after both were 
visible. With the steadying of these two. lines, at once a 
second green line (bright and sbout the centre of the green 
field) became visible, wavering a little at first. About a 
quarter of a minute served generally to steady it, although 
sometimes it was a minute and a half from the appearance , 
of the first green line till the second green line with the red 
In one to two minutes a third green line , 
nearer the Dine field came into view, and in about one minute 
was ste ady. 

When thered appeared with the first green line, the second | , 
and third green lines generally appeared together, but when 
the red appeared with the second green line, the third green 
was accompanied by a blue bright line near the green field. 
In about ten minutes after turning up the converter the 
flame attained its maximum size and intensity of light; 
when a second and third bright line became visible in the 
blue field; very often these were only intermittent and very 
faint, but with “hot metal” and @ bright flame they were 
pretty steady and distinct, and were broader than those in 
the yellow, green, and red fields. 

Occasionally, for about two or three minutes before the 
close of the blow, a bright line was seen in the purple field, 
pretty far to the right of the spectrum. Sometimes this only 
flashed brightly, but on a few occasions it was clearly seen, 
though faint. 

With avery bright flame several dark lines were seen, bat 
for want of defimteness it was impossible to say whether 
they were not due to the contrast afforded by the brilliancy 
of the bright ones besides which they appear. A narrow, 
dark line was seen on each side of the red line, and a broad, 
dark band dividing the yellow from the green; then one | t 
between each green line, and two in the blue field between | , 
the three blue lines. But these were only seen with an ex t 
ceptionally bmght flame, and therefore are not of much im- 
portance. ‘ 

All the bright lines visible remained steady for several | , 
minutes before the close of the blow, affording an excellent | ¢ 
opportunity for their examination; but at the last all, with 
the exception of the yellow, faded in less than thirty seconds, | } 
the purple line disappeared first, whenever it happened to j | 
be visible, then the three blue lines in the inverted order of 
their appearance, then the third green, after which the 
second, then the red, and last of all the first green, when the | { 
blast was shut off. { 

The green and the red lines, from their distinctness, 
afforded the best point for a determination of the process; 
and these were so constant that a sure indication could 
always be given by any of them, if it were made the index 
by which to determine the period of blowing. 

Very often, on adding the charge of spegeleisen, a large 
and very brilliant flame rushed out of the “ converter” for 
some minutes; and on examining it the red, yellow, three 
green, and a very brilliant purple line were seen, but no blue 
ine. t 


(To be continued) t 





Use or Svear iy Brewrno.— During the last three years 
there bas beep a constant increase m the quantity of sugar 
used by brewers. worts being produced at less cost from 
suger ot the quality now used than they can be from malt 
Brewers also understand better the art of brewing from 
sugar. The quantity used in 1867 amounted to 26,532,403 Ib., 
and in 1868 it was 38.650,6231b., the increase being 
12,127,2201b. This quantity of sugar is equivalent to | < 
461,992 bushels of malt, and has to be taken into account in | t 
reference to the defic iency of the malt duty during the year. 
The total quantity of sugar used in 1868 would replace 
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of Glasgow. 


1,592,744 bushels of malt. 


he 
distance of the load under consideration to the resultant, F ; 


These two | t 


expressed opinion of M. Bresse thit the motion of the loads 
ought not to have a disturbing influence on the works. 
certain observations seem to contradict this opinion the 
reason probably is that the girders, by the relation of their 
component parts, were placed beyond the typical limits as 
regards which theory and practice are not in contradiction 


a 
appointed a commission to consider all designs presented to 
it tor the construction of a new building ior the Société’s 
meetings. 
pose examining them to apply to the secretary, M. Husquin 


among them that which seems to it the most complete. 


LOADS ON GIRDERS. 

At a recent meeting of the Société des Ingénieurs Civils 
M. Leygue presented to the Société a detailed study on uni- 
formly distributed loads, which, in their results, are equi- 
valent to the loads caused by traffic on metal superstructures ; 
that is to say, capable of producing in the sections sub. 
mitted to the greatest strains caused separate loads, the 
same maxima momenta of flexion. 

M. Leygue first examined the conditions of variation, to the 


extent of the movernent of the loads, of the maxima momenta 


produced by @ serie# of forces, P, acting on a body resting 
treely on two level supporta. In discussing the expression 
=A+B z, 

which is the usual formula of flexion momenta for any 
section, he found that in the position, z,the most unfayour- 
able of the system, one of the kk P, was to be found in 
the section eg the greatest strain. 

From this point the question of uniformly distributed 
loads becomes remarkably sinrplified. 

if x be the abscissa of the maximum momentum under any 
specified load; ¢, the uniforml$ distributed load producing 
the same effect as the separate loads, P; L, the bearing of 
the girder ; p, the uniformly distributed load caused by the 
lead weight; F, the resultant of distinct forces, P’ ; the 


3 P!, the sum of the momenta in relation to the load under 

consideration, of the separate loads placed at certain dis- 

tances on the abscissa «, we find, 
on en eae 

2 25 tp L 


and - 
T= 2F r 2s Pi ° 
1, L—<ez (L—az) 2’ 


After having examined the conclusions to be deduced from 


these formule, M. Leygue presented to the Société the re- 


sults of their application to underline and overline roadways. 
The calculations are arranged in the shape of tables and 


curves, in which the values, 7, are considered as representing 


he performance of the bearings of the girders. 
The general shape of the curves thus traced is hyperbolical 


with two rectangular asym ptotes : 


z2=o and y= constant. 
In face of such results, and foreseeing what must take 


place in other companies from what has taken place in the 
Compagnie du Nord, M. Leygue was surprised that straight 


40 K., 4000 K., and 6000 K., should still be the 


ines of 


standard indications in the administrative orders of the con- 


roller’s office. 1t would seem to be more reasonable to per- 


mit the engineers to fix upon the loads for which they must 


alculate their works, and to simply place a certain limit to 
he molecular strains to which the metals may be submitted. 
In fact the different pitches would allow the degree of 


stability of the works to be ascertained. 


M. Leygue believed that the figures obtained by the 


formula (x) were also applicable to continuous girders sup- 


ported by several bays. ; 
try there will be found for a piece built in horizontally at 


be 


n fact, in a case of entire symme- 


th its extremities , 
ois N(N+2) P 
NFi 


’ 
L 


N representing the number of separate loads, P, distributed 
on the bay, L; and this formula will be found identical in 
the hypothesis of free supports. 


M. Leygue coneluded by saying that he agreed with the 
If 


o each other. For this reason, M. Leygue supported with- 
ut any alteration the figures obtained by him, deduction 
veing made tor the speed of the rolling loads. 

M. Tardieu remarked that, in practice, bridges are not 
salculated to resist only the test loads preseribed by law, but 
also the loads they baye 4 bear in the service of the railway 
orm pany. 

M. Leygue replied that he never meant to say that 
widges were built with the test load only in view; he knew 
vertectly well that the calculations of stability are made with 


respect to the weight of the rolling stock. 


M. Contamin asked M. Leygue whether the curve of 
lexion momenta resulting from the hypothesis of the uni- 
ormly distributed load, equivalent at its section of severest 


| strain to the rolling load, is really an exterior curve em- 
bracing all the curves of momenta resulting from the diffe- 
rent positions of the rolling load. 
only when the given thickness of the flat mouldings is not 
constant. 


This remark is important 


‘ 


M. Leygue, in reply, said he had ascertained that the 


greatest value (7) under the loads, P, give a parabolic en- 
velope of all the curves relating to the separate loads, and 
that he would have given the algebraical demonstration of 


hat Property had he not been atraid of fatiguing the atten- 
ion of the members of the Société. y : 
The President thanked M. Leygue for his interesting com- 


munication, which will be imserted in one of the quarterly 
reports. 


Before bringing the meeting to an end, the President 
nnounced that the committee of this day's meeting had just 


He begged the members of the Seciété who pur- 


ie Rhéville, who will give them all information relative to 
he requirements of the Société. ' 

It must be well understood that the committee does not 
Jind itself to accept any design, but is free to choose from 
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THE CHICAGO WATERWORKS. 

Tue drainage and the waterworks of the city of Chicago 
are specialties in engineering necessitated by the peculiar 
situation of the town. Built on the low-lying borders of the 
Lake Michigan, which, till within a few years, overflowed, 
and converted into a marsh the surrounding country, there 
were no natural gradients down which the sewage could 
gravitate into the lake, or the stagnant river, which is in 
reality only a creck of the inland freshwater sea. Instead, 
theretore, of making the sewer levels conform to those of 
the streets and avenues of the city, the thoroughfares were 
raised to conform to the level of the sewers, and a large por- 
tion of Chicago was ruised several feet to obtain the necessary 
fall. Dwelling-houses, stores, and hotels were lifted .bo lily, 
as they stood, and the roads made good to the levels which 
were required to discharge the sewage into the lake, to 
pollute the source whence the inhabitants drew their water 
supply. 

\t an early stage in the history of Chicago, pumping 
engines were erected on the lake shore by the Hon. W. J. 
MacAlpine, and an extensive system of watermains was laid 
throughoug all the streets, with distributing reservoirs to 
supply the distant districts. But the inlet from the lake was 
situated in the way of the sewage matter which drifted with 
the current along the shore, and in the winter season myriads 
of small fish congregated in the sheltered sluice chambers, 
to be pumped through the mains, and distributed from house 
to house by the service pipes. As the pollution of the lake 
augmented from year to year with the rapidly increasing 

pulation, and as the breaking up of the ice each spring 
gave birth to freshets, which poured in an impetuous flood 

wn the Chieago river into the lake, scouring the bottom of 
the stream of the aceumulation of filth whieh the great ship- 
ping trade ar i large manufactories on its bank had gene 
rated, from all these causes the water supply of Chics 
grew more and more polluted, until an imme 

















ate and 
‘ pple te reform was necessary to arrest the introduction of 
an intermittent pestilence 


























Various schemes » proposed for remedying the existing 
evil, such as erecting pumping stations, and constracting 
P juits from < nt source me distance from 
t ity, in the same manne New York, Boston, Baltimore 
Albany. and other Amer n towns are supple 4, but th 

t cost of such a worl nd the uncertainty of obtaining 

abundant supply, : ere he construction of suel 
works it of t jue Mor practical were the sug 
gestions to draw the water from Lake Michigan, but to trans 
the site of the pumping station two miles es 

- al pe ition, wher it was supp lt be « 
iffected by sewa unpurities, or trom a point five m 
the north of th An alter © plan nally presented 
itself for the ac lishment the two objects which were 

t juired, a system where the water supply would be uz 

a ted by the wash of t § nd beyond the reach o 
all impurities from the river ne of these plans proposed 
t laying of pipes with fl xible joints along the bed of the 
lake; the other a tunnel driven b 1th the bed, te a point 

tant from the shore. 17 roposal met with con- 
siderable favour s re< led that a prpe should 
be laid along tl of the lake, extending one mile 





rom the shore, but s 


equently it was found that at such a 
distance the waters , 


were tnpregnated with se wage, and that 
a length of at least two miles wi 
pure supply. 
with it, and 





> ineure a 





kl be necessary t 
The sewage discharged into the lake mingles 
carried northward or southward parallel-t 
the shore, according to the direction of the wind or current in 
the lake Generally, discharges from the river are ac- 

npanied by southerly winds, and consequently by northerly 
but the winds and currents are not always im the 
same direction, a8 was notice i by some of the earliest Freneb 








eurrents : 














missionaries to that part of the country, much to their were lowered in thive length 10 tt, eash: Getoe, the te 
—— " » | mainder of the shaft is contracted to a diameter of *i{t., and | 
estimated cost of making and laying two miles of pipe | ‘ned with trickteek 19 in. ¢ | 
” #900, bu snthyren Beult attending its maim-) 4,6 inlet shaft, which is placed with the erib, at the outer 
te und the dangers to which it would be exposed, it | lof the ¢ ce . Ht Per sotin’ 5 og es =. 
was decided to adopt the other expedient, that of driving pee "I ques . war re ee 
tunnel underneath the bottom of the lake. Artesian borings r “ : ns i — hy : ey meng =p 
n the shore showed that at 20 ft. below the surface of tl paapwivsn ens atm geo . 4 is * oe 
ground, clay was reached, wh 1 upwards of a | by flanges 53 im. wide and 24m. thick ach Hange jins 
7 a ; : ‘ t | sroall annular groove turned in the face to make the putty 
i na there was every is ciay nt. and the } Lin. hole : illed 7 im apart to receive the 
. nuous and Iree F 1e work connecting he Ite, . The 1 of lower section was 
was cor mepes it was expected that several shafts sunk fr ™ | turned down to a knife edex facilitate sinking it. The 
xe oe ty oo - - : ry, oP Sis bp —o “ | second length from the top is provic vith openings for inlet 
, . os oa - ae os pletion OF the Work 10) _.tes to admit the water irom the 
tw years The shafts w ink within octagonal | Connecting these two shafts is the tunnel bez the 
s %) ft. in diameter, with central spaces 30 ft. in diameter, | bed of the lake, dleneet cineular in ecction nd & ft. | 


J ing an average of 26 ft. of thickness of crib around the 
shatt In the central space protected - the erib from the 
action of the waves it was proposed to sink an iron cylinder 

in diameter. 





with reference to its becoming the inlet for the water, and 
would be surmounted with a hghthouse, the others would lx 


below the surface of the water as not to interfere with navi- 
gation. The difficulties to be encountered in sinking and 
maintaining the cribs, upon which the whole success of the 
plan depended, were not trifling ones. The water commis 
sioners of the city had from time to time met with almost 
insurmountable difficulties in constructing small works upon 
the shores, from the angry waters of Michigan, and these 
failures offered a discouraging precedent ; on the other hand 
the extensive operations ot the United States’ Government 
in the construction of piers and breakwaters upon the lakes 
and the miles of breakwater constructed and maintained by 
the Llinois Central Railroad Company along the water front 
of Chicago, and near to the site of the proposed tannel, fur- 
nished Mr. Chesbrough with satisfac tory ev idence that such 
structures as he proposed could be made and maintained at a 
cost which could be correctly estimated. 

It was decided ultionately that the crib should be five- 
sided, each outer side measuring 58 feet in length. A cen- 
tral space was left of a similar form to the outside, leaving 


7 . 1 
» t oat eh ‘ * COT “tol | 
The outermost shaft would be constructed | 4), excavation. which. bei 








: “ | quired for turning and keying the arch. 
removed, togethe rewith their « neclosing cribs, to such a dé piai. ~ 





26 ft. of thickness between the contral space and the outside. 
The interior and exterior sides of the crib are perpendicular 
from bottom to top, which is 5ft. above the ordinary level 
of the lake, the extreme length being 40 ft. The crib has 
three openings through its side, one opening through each of 
its western and sout sides ; cath shit ie 5 ft. high 
and 4 ft. wide, and is connected with the top of the crib by a 
well 4 feet square. One opening has its sill 6 ft. above the 
bottom of the erib, the second is 11 ft. higher, and the third 
is 27 ft. above the bed of the lake. Each opening pei 
with a penstock, worked from the top of the erib, for regu- 
lating the inlet. The crib was divided into eight water-tight 
compartments, een with circular openings about 2 it. 
in diameter, each of which was closed by sliding gate, and 
through which water was admitted into the crib, while it was 
being lowered imto its place. The construction of the crib is 
peculiar, and is iustrated in Figs. 12-15 ; the bottom is formed 
of three thicknesses of 12 in. timber, connected with cross 





meeting of the Association of Engi in Glasgow was held 
last week, when a was by the president, Mr. John 
Page, C.E., on “ Pipes and the Jointing of Gas and Water 
Mains.” In alluding to the enormous waste 
which was admitted by an engineer of t years’ 


— 


more sy’ hydraulic engineers. In review- 
ing the different modes of jointing at present in use, and 
dwelling on the difficulty in making and maintaining good 
joints under any cireumstances, particularly in the curved 
pipes, where masonry or expensive entire castings and tice- 
rods were absolutely necessary, Mr. Page exhibited drawings 
of a very simple system of jointing, which recommended 


timbers of the same size, and by joists of similar seantling itself by its great economy, and ¢ ly showed to the mem- 


of the whole enclosing arca is sheathed over with 2 in. plank- 
ing, fastened on by 6 in. spikes. The main and cross 
timbers are connected by dovetailed jointa, the full width of 
each balk. On the outer, middle, and inner lines of tim- 
ber, and in the angle pieces of the outer and middle lines, 
solid walls of 12 in. square timber are built up to the full 
height of the crib. The middle wall extends, solid, from out- 
side to outside of the crib, and the inner wall around the | 
inner space, a thorough system of cross bracing, ex- | 
tending from the outer to the inner walls, passing through | 
the middle wall, and binding the three firmly together. | 
Lhese timbers are 12 in. square. 7 
upper 12 ft., is of pine, but the top of the erib is completed | 
in white oak. All the joints of the timber at the angles of 

the inner and outer walls, at the end of the middle wall, and | 
at the end of the cross timbers, are dovetailed throughout. | 
On the bottom and sides of the thre 
of the crib, timbers 12 in. square, touching each other, run 
through the ends; across the top of the openings, 6in. planks | 
are sp ked, fitted close to each other. The walls from each 


| 
placed 2 ft. apart from centre to centre, and the under side 





All the timber, except the 


; el ] 
& intets on the outer aide 








opening to the top of the crib are formed of Gin. pianks | 
placed horizontally and ne d into the other timbers. Phe | 
planking of the outer and die walls ia fastened together | 
by 1\, in. square bolts Gin. long, driven into the | 
tunber at an angle of 12°, and inclining alternately to- 
rds each other ws shown in the view. Pig. 14. The! 

wall secured a similar ma , except that 

It & simmail chor | 
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thick t 2 ft. on ch sk 

wnwat t toy the er 
b pase ty " ron t 
t} bolts are a t long and 
hye ter thr em } tirnl 
the nes th } iter timber The long bolts 
are u also down to the bottoms of t crib to secure every 
other angle iron. On each le of these covering plates, 
from the ttom to the tep the enib, an oak strip, 12 in. 
by 4in., was placed on the outside along the line of the long 
bolts, a corresponding piece, 8 in. wide, being placed at the 
other end of the gainst the middle wall. ‘ . 
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betwee m of the crib 
to the t po 


and spiked down tT} 





red to five screws, whic 








bers of the association that a joint on a curved pipe mado 
under the system then before then could not move, as a 
joint tested under the most unfavourable circumstances has 
stood a pressure of G00Tb. to the square inch. On Monday 
evening the ordinary mecting of the Royal Scottish Society 
of Arts was held in Edinburgh, Mr. David Stevenson, C.E., 
the president, in the chair, Mr. Robert Burn, engineer, 
Edinburgh, made a communication on “ Machinery 
used for Cleaning and Packing East India Cotton, and on 
the Application of the Seeds for Feeding Cattle.” ‘the Pap. r 
was remitted to a committee. At the same meeting Mr 
Edward Sang, C.E., gave a description of an improved in- 


| strument for observing direetly the variation of the magnetic 


needle. Mr. Sang’s paper was also remitted to a committee. 
On the same evening a meeting of the Sanitary Science Sec- 
tion of the Philosophical Society of Glasgow Was held. Mr. 
[homas Hoey, engineer, descnbed a model and seme draw- 
ings to illustrate bis mode of disposing of the sewage. He 
afterwards read a short paper on the subject. Mr. Hoey ad- 
vocated a system of dealing with water-closets, so that the 
utility of water-closet sewage shall mot be rendered valueless 
by excessive dilution in the flushing of the closet. He would 
limit the amount of water that can be used at one flushing 
by the use of a meter in connexion with the water-vaive in 
the cistern. His suggestion has been already acted on for 
sixteen months in a household of four persons, and during 
that time the quantity of water used has never been more 
than one-seyenth of a gallom at one flushing. By Mr. 
Hoey's systein there is also ditcharged into the basin, and at 
the éame time, au accurately measured quantity of sulphuric 


| acid for the purpose of combining with and fixing the ammonia 


developed in the soil during the process of decomposition 
Proposed New Docks at Berwick-on-Tweed.—Some time 


| ago it was mentioned that the Harbour Commissioners of 





Berwick had under their consideration a plan fe r the improve . 
ment and enlargement of the harbour accommodation. Mr. 
‘tevenson, engmeer, of Edinburgh, has prepared plans and 
eatimates for the making of new docks, and « eommittee of 
the Liarbour Coramiasioners have reported that extra accom- 
modation is required, and have submitted a scheme for pro 

viding the necessary ft nds to the amount of about 25.0007. 
There is no doubt that if docks were constructed, especial) y 
for the accommodation of large vessels, a great mpetus 
would he given to the commercial energies of the port, which 


| would result in a benefit to every class of the community. It 


still water on the lake shore, | 


1 | bour dues. 


lak r th 
connects the tunnel 
las Its extreme 
lepth is GOft, the first ft. of which | with iron | 


eviinders 1} in. thick and 9 ft. in diameter. These cylinders 

















> Tt. wide ¢ 
n. high, the tep and bottora being semicircular, united by 
short lengths of straight. 
thick, set in two rings, was for the most part built close to 


g 
exact size, except on the top 
| 


where a small space was re- 
his space, as well 


as some short soft lengths met with in the work, were packed | 


arefully with puddied clay 
{To he continued.) 
NOTES FROM THE NORTH. 

Giascow, Wednesday. 
Glasaow Pig-irom Market.—The past week has not been 
especially marked by any great amount of business in the 

ne iron market, nor yet hy any great variation im pricé 
The highest prices obtained during the week were those which 
prevailed at the pases of the market on Vriday morning 
last, when 53s. 3d. cash and 5J«. 6d. one morth were given 
Vest rday the prices were from 55s. to Sds. lid. cash, and 
53s. 4d, one month, To-day the market has been depressed, 
wrices being 53s. t@ 52s. lid. cash, and 52s. 4d. one month. 
No 1 Gartsherrie and No. 1 Coltness are quoted respectively, 
at 60s. 6d. and Gla: The exporteare still figuring high, while 
the imports of Middlesborough pig-iron are still falling off. 
Meetings of Scientific Societies —The ordinary monthly 





is not at present known how the committee of the Com- 
sioners propose raising the necessary funds, but it is he- 
ved it will be effeeted by an increase of the press nt har- 
These at present are comparatively low com- 

pared with other ports. ; 
Improvements im Irvine Hartour.—The improvements 








] 
' 
| which have been going on for the last two years or so at the 


harbour of Irvine are now practically completed. Besides 
the works mentioned some time ago in Exorsennine, a 
louble line of railway has been laid along the whole trafic 
line of the quay, for facilitating the loading and unloading 


of vessels in the port. This branch railway was opened last 


| week, and on the first day there were deposited at the 


different loading stations 345 tons of coal and 50 tons of fire- 


| clay goods. 


} Clyde Shipbuilding Yards v. the Royal Dockyards.—The 


The lining of brickwork 8 in. | 


of fine clay, was cut to the | 


manager of a large shipbuilding firm on the Clyde has re- 
ceived the 
Gosport. Hant 


ilowmg communication: “ Anglesca-villa, near 
March 31, 1509. Pir—I wieh to bring to 
vot : notice that owmg to the breakin r up of some of the 
royal dockyards, & xd the discharge of a large portion of 
shipwrights and artificers from Portsmouth and the remain- 
ing yards, 1 am heset with applications from workmen 
| thrown out of employ, requesting me to try to obtain them 
work elsewhere. Enter these circumstances, could you in- 
fortn me if there might be aty opening for these men at 
any of the yards in Glaegow? i have reason to believe they 
would be satisfied with moderate wages.—I remain, sir, your 
obedient. servant, C. Bartare Hamisron, Kear-Admiral.” 
The Edinburgh Chemistry Chair-~We have just learned 
| by telegram from Edinburgh that the chemistry professor- 
| ship in the University of that city has been filled up to-day 
by the curators. The successful candidate, and successor to 
| Dr. Lyon Piayfair, MP., is Dr. Crum Brown, F.R.8.E., 
| D.Se., &e., one of the extra-academical locturers on chemistry 
lin Edinburgh. He ie well known im the chemical world for 
| the striking originality of his views on seme points of 
| chemical philosophy. Dr. Anderson, the professor of chemistry 
in this eity, had some good claims on the sppointment, but 
these have been overlooked in favour of a Jecal mon. It is 
certainly one of the most important chemistry chzirs in 


, Europe, and is one whieh it will take a man of mark and 
| parts to fill weil. 


Tre Crvis avy Mrenastcas, Bsoisexne’ Socrrty.—The 
metabers of this sogety will to-morrow (Saturday) visit the 
St. Thomas's Hoepital works and the works on the Lambeth 
section of the Thames Embankment. 
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DETAILS OF THE CHICAGO WATERWORKS AND MICHIGAN LAKE TUNNEL. 
MR. EF. S. CHESBROUGH, ENGINEER. 
| (For Description, see preceding Page.) 
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REFRIGERATOR FOR 


COOLING WORTS. 


CONSTRUCTED BY MESSRS. KITTOER AXD BROTAHERIOOD, ENGINEERS, LONDON. 


Since the publicatio n, last year, of that portion of our 
series of articles on “ Brewing and Breweries,” which treated 
of refrigerators for cooling worts, Messrs. Kittoe and Brother- 
hood, of Compton-street, Clerkenwell, have introduced an 
apparatus of the kind which appears to us to be well worthy 
of special notice. Messrs. Kittoe and Brotherhood’s refrigera- 


tor, of which we give engravings above, consists, as will be | 


seen, of an outer wrought-iron casing of rectangular form, 
furnished with a tube-plate at each end. and traversed by a 
number of copper tubes, 14 in. in diameter. The tubes, 
which are traversed by the wort, are disposed in straight 
rows, as shown in Fig. 3, and each horizontal row is separated 
from the one above it by a thin wrought-iron plate or 
artition, as will be seen in the longitudinal section Fig. 1. 
he partitions just mentioned, however, do not extend com- 
pletely from tube-plate to tube-plate, each partition having 
a rectangular piece cut away from it at two opposite corners, 
as shown in the part sectional plans, Figs. 2 and 5, the _ 
ings thus formed enabling the water to pass. as we shall ex- 
plain presently. The openings in the partitions, we should 
state, are alternated, so that those in one partition come im- 
mediately above those in the next partition but one below. 
The manner m which the partitions are held in place is 
simple and at the same time ingenious and effective. ‘To the 
sides of the casings are bolted—each by three bolts—a 
number of strips of dry oak, and between these strips 
the edges of the partitions are slipped as shown in 
Fig. 4. The wood on being wet of course swells and 
hol ds the partitions tightly. The partitions are further 
supported by similar strips of oak placed between them at 
the centre of their width, as shown in Fig. 3, these last 
mentioned strips forming a vertical partition at the centre 
and dividing the stream of water into two currents, as we 
shall show hereafter 

At each end of the refrigerator outside the tube-plate is 
placed a cast-iron cover, these covers, which are of different 
forms, being each fixed to its tube-plate by four screws fur- 
nished with convenient handles. ‘The tightness of the joints 
is ensured by an india-rubber ring interposed between each 
cover and its tube-plate. Referring to Fig. 1, it will be seen 
that the cover at the left-hand side is so shaped as to form a 
series of chambers of semi-circular section, each chamber 


having a length equal to half the width of the a em 
and a depth sufficient to enclose two rows of tubes. 

chambers are disposed, as shown in Fig. 4, so that ®,. series 
forming one-half of the cover do not range with, but, as it | 
were, overlap those forming the other ha f The arrange. | 
ment is, in fact, such that of any horizontal row of tubes, 
one-half is connected by a chamber with the corresponding | 
half of the row above it, whilst the other half is connected | 
with the corresponding half of the row below. In the case 


| of the cover at the right-hand side of Fig. 1, the arrange- 


ment is different, this cover being divided by a series of 
horizontal partitions so as to form chambers, each of which 
extends the full width of the refrigerator, and of which each | 
has a depth corresponding to one row of tubes. 

We will now, before describing the constructive details of 


| the refrigerator further, trace out the courses followed by the 


wort and water. And, first, as to the wort. This enters 
through the pipe shown near the top of the cover, on the 
left-hand side of Fig. 1, and passes into the top chamber on 
the right-hand side of that cover (see Fig.4). From this 
chamber it passes into the seven tubes, which, in the re- 
frigerator we illustrate, form one-half of the top row, and is 
conducted tty them to the other end of the apparatus. At 
this end it is received by the top chamber of the cover, and 
is by it conducted laterally to the seven tubes forming the 
other half of the top row, through which tubes it k 
to the end of the refrigerator at which it ente Arrived 
at this point, it is received by the top chamber on the left- 
hand side of the cover, as shown in Fig. 4, and is by this 
chamber conducted down to the seven tubes immediately below 
those it has just traversed. It is, we think, unnecessary that 
we should minutely trace the course of the wort further, as 
it will be readily understood, from what we have already 

said, that the stream is alternately “shunted” laterally re 
downwards until it at length reaches the delivery opening, 
shown at the right-hand side of Fig. 1. As shown in the 
figure, the wort is being discharged from the lowest chamber 
of the right- — eover; but in some cases it is desirable to 
shorten the “ ” of the wort, and to enable this to be done, 


| each of the desis is furnished with a discharge opening, 





nings being closed by a slide, as shown. By raising 
e more or less any required ber of ings can 


. > 


these o 
this sli 





= 
| 





be uncovered, and by removing it entirely facilities are 
afforded for thoroughly draining the refrigerator when it has 
| to be re After leaving the delivery openings just 
mentioned, the wort rises up over a dam plate, as shown by 


the arrows, finally eseaping through the delivery pipe at the 
| bottom of the cover. My the use of the dam-plate the tubes 
are kept full of wort whilst the refrigerator is in action; but 
the = is, of course, raised when aggre has to be 
emptied. 

ye must now describe the course followed by the water or 
“liquor.” The water enters the casing through an inlet pipe 
| at the centre of the lower side, and at ence » ethen into two 


| streams, the one passing to the one side and the other to the 


other of the central vertical partition formed by the oak 
strips, as already described. We shall here confine our at- 
tention to the stream which passes to the side of the partition 
on which the section Fig. 1 is taken. Turning to the right 
the stream passes up through the opening at the right-hand 
end of the lower horizontal partition, and then passes from 
right to left between that partition and the next above it. 
On reaching the left hand, it aseends through the opening at 


| that end of the second partition and travels back again 
between that and the third partition to the right-hand tube- 
plate. Passing thus from Might to left left to right 


i 


alternately, it at length reaches the top of the casing, and is 
discharged through the outlet pipe. The course followed by 
the two streams on the opposite sides of the central vertical 
ns is similar, except that when one stream is pass: 
rom left to right, the other is passing from right to left, aod 


| eice versd. 


In order to clean the refrigerator it is only necessary to 
slacken the four hand screws, by which each of the covers is 
secured, when the latter can be at once removed, leaving the 
whole of the interior exposed. The tubes are fixed in the 
tube-plates by the aid of Dud s excellent roller tube ex- 
Hee no ferrules being von mt and their interior sur- 

are thus perfectly smooth y od end to end, and om | 
ane te eee oe oF ing » circular brush throug 
them. otha bers inthe doors are of course fully ox 
posed so that may be cleaned most readil n practice 
it pte vi that one of thene refri z when in 
regular use only requires -cleaning three times a week, and 
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that then the operation can be thorow was therein discussed, and an explanation given of how all 
man in three-quarters of an hour utr n of the | frigerator at the rate of 43x 360x 114 x 2=3,529,440 units or | the destructive agencies which wear a rail out could be exactl 
refrigerator is ale a that no part is! : pound-<legrees per hour. Dividing this total by the number | imitated in ee ape I had devised ; also that the effect 
njury during the ning proces of square feet of expesed surface maltiplied by the mean diffe- | of low joints, and the merits of various joint fixtures, could 
Having described the tiv eer oe and | renee of temperature we ge be precisely ascertained. The rotary car was to be placed, if 
Heutherhaud’s refria - wel non rr , | 294 3520440 necessary, upon a great number of wheels (20 to 24), of the 
> its perform oe man theme * : t the | 1a . r make of ordinary ear wheels, while one was to be of the 
~ ko , pattern of an engine driving wheel. The idea was that the 
rails should be subjected to the proper proportion of driving 
and car wheels, each one with its own proper load as used in 
actual practice; and T had even an arrangement devised by 
which, in that case, the stationary engine eould be made to 
act on the driving wheel of the car, so that the latter should 


124.4 units of heat transmitted per 


itor om ch [ i rim . quare foot of surfa per degree of temperatur per hour 
it the parhkeuat one shown 10 AF idliaetrala cts ae "We have now to consider the second experiment, in which 
lmmensions of the apparatus over all (including fla: , ti a heavy wort was employed. It will be unnecessary that we 
cree, inlet and outlet pipes, X&c.), are as fol hould in this instance give the details of the ealcdlations in 
Pit. Fin.; breadth, 3 ft. 2 in depth, 3ft. Wir and. ®%/ fall ae the method followed is the same as in the former 


will be seen presently, the space t n up t ; mall | i we shall. thercforc. mere] scord the results . , 4 
“ eupuntien roy, Awd, Yh — ~ OR me eee y sail, therefore, merely record tn alte, whieh be turned by the traction of this wheel on the rails. In fact, 
z if copper tubes, 14 in. in diamet fh. loor. tt Maximum difference of temperature... ae all the steps and paces were to be gone through with, and I 
tubes forming sixteen complete rows o ubes ach. and | Minim 5 ste 6° animad verted, with the same gusto as your correspondent 
ne half row. Bach row being e have already « | Mees Hy es ars 23.24" ‘A. G. B.” does, in his intelligent letter of February 23, 
vided into two halves, the st - re @ : , Total units of heat lost by wort per hour 2916000 against the stupid mode of trying rails by such processes as 
; the falling of weights, the bearing of loads without deflec- 
tion, &e., which really come as near the mark as trying the 
| taste of a cake by letting the dog swallow it. 
These circulars (there were several) were reprinted in most 
if the leading engineering periodicals of the time in the 
United States (among others I remember the Railway Re- 
oveupied by the tubes and partit ving | eted) } aoe a . ; this isa result | tw, of New York, and the Railway Times, of Boston, and, 
‘ a an : | unless J am much mistaken, also the Philadelphia Engineer), 
and by all highly approved of. I was also frequently after- 
Che experime sade w ry “rye P Seotherhood rangement | Wards much editied by reading, in several ordinary news- 
follows In th an 6 , ; a : plies @ | Papers, articles in which the editors thereof solemnly dis- 
with hot water Sign <5 : Shane call «pace. aml | coursed about the weap of rails, &¢., but which were, with 
onrer . + | the exception of an editorial head and tail, made up with 
iy own explanations on that subject, copied often verbatim 
ut of my circulars, without, however, crediting that origin, 
r mentioning*’a word about my testing process. 
F The insuflicieney your correspondent “ A. G. B.” mentions 
RAIL TESTING APPARATUS. | of testing two out of 100 rails, and of keeping on trying until 
fo tue Eprrox oy Exqingnxive wo are lound that will do, is, I think, due to that very in- 
yw ine to point to the gre ty h tl ulgence. My proposal was (and I carried it out once, with 
is devised t : mes Price, ot blin, | a large quantity of rails, with very good success, as it proved 
: rwards) to stipulate in the contract that but two out of 
should ve chosen by the engineer, and that if both 
' i stood the trial in all respects, the whole thousand should be 
not in least that | aecepted, but that if one should but partially fail, the whole 
ay arrangement over again, for such | should be rejected, and on no account another tried. When 
but, as 1 am unwilling that I sho the manufacturer knows that this rule is to be rigidly ad- 
y for something useful and si | he to, he is apt to look out himself that a good article is 
y herewith to submit a copy of the | delivered; and this is, I think, the best guarantee. It may 
f the patent referred to | be true that even then the test is nothing but a game of 
wn that I, Charles T. Liernur, &c., &c., have | chances, in which the purchasing party might lose severely, 
pparatus for testing rails and wheels for rail- | notwithstanding the perfection of the test itself; but it is 
> iration or wear 1 rail and wheel | manifestly as absurd to try all the rails, even if it were 
reby declare that the following is practicable, asit would be to burn all the matches in a box 
thereoi. to see whether they strike fire properly. 
ition ia to ict an apparatus I shall be glad to hear, however, what Mr. James Price 
l trials sunilar in | suggests on this subject. 
road | Respectfully your cbedient Servant, 
Cuaries T. Lizesce 


ME AE GOR te tate 


wd (if the expressim i ‘ -. "| Unite of heat transmitted per hour per 





pad the length af “run” | thus : st | square foot of surface, per de gree of 
vw course of the current nged ‘ : ; neau difference of temperature .o 


the run, thas ensuring that wort be im yi The of heat transmitied per square foot of surface 


hroughout the suria eap ! yt tu bol | he per rr of difference: ‘ wrature was thus 


juare feet, and that expo : i 2 t two-thi a : j led was a very | 


b} square feet, utsaing  suria , shuch ry i : i those obtained from 


1 60 square feet 


were run thre 


. 


- arm 


rague, March 5, 1869. 





Len Inspection iy Amenica.—We learn that a bill 
for the inspection of steam boilers has been introduced into 
t nns} » Legislature. It provides that within 

vernor shall appoint one suitable person, to 

years, in each Congressional district, as in- 

spectors. ie} | examine all except locomotive and low- 

| pressure boilers, and shall keep a “lock-up” safety-valve on 
iz i The owners shali have their boilers ready for 
n when notified, and shall pay four dollars for in- 

and shall attach a low-water indicator, connected 


ors 
i ee 
ee ee 


, aeeeredind ee eo 
=o 


Ssttia Whistic 
st AbEKDEEN and Dunper.—At Aberdeen the 
ind allied branches of trade are well occupied 
shipbuilders wages ar u without any 


wea 
ee 
eae 


in liscord betwee nployer and em- 


- 


ertainly a good sign. | is a disposition 
Trades’ Council of Aberdeen to establish a 
n and conciliation, collectively, for the whole 
and not for any one trade. Efforts ari 
ure the co-operation of the employers. The 
i court of arbitration in the north of 
cent strikes amongst the Aberdeen iron- 


Prien’ 


» masons are exerting some good effect 
mists of that town At Dund 
lately asked btained a rise 
disturbance of the industrial relation hips. 
CALEDONIAN RatLway 
I much of their 
principal towns are of * most 


eee ome 


i character imaginable, almost, being in most cases 

len, patehed-up, and temporary erections, while in very 

ew cases are there apy that can lay claim to any architee- 

t 2uty or engineering skill. Edinburgh station of 

nian Railway has for many years -been of a some- 

iat d putable character, and quite out of place im a city 

tria such great natural and arehitectural beauty as th 

ements | “ modern Athens. As there is now likely to be a greatly 
1 im the | increased passenger traflic by the Caledonian line bet we 

asgow and Edinburgh, owing to the opening of the 

and Mid-Calder branch, efforts are being made 

to secure by | ‘ eat improvements on the Edinburgh station. Plans 

ns of a centre |! t been designed for a new station by Messrs. Blyth 

» wheels, the axles | the company's engineers ; but still it is to be of a somewhat 

und running said car upon | temporary character, owing, no doubt, to the want of funds 

g gy better things. The shed of the new station at 

j i will be in two bays, with iron pillars to sup- 

roof, and will measure 480 ft. long by 82 ft. broad. 

meagre description of | (he total length of platform, both on the arrival and depar- 

’ is, but its more detailed | ture s will be 760 ft. The new passenger shed, booking- 

tblished by circulars ad- lice .. will be built of timber, but they will be as orna- 

rsofthe v vas railways inthe | mental as is consistent with the temporary uatare of the 

wear of rais and wheels 


re 


r the purpose of submittin 


ange subelantiaily a3, an 
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THE PNEUMATIC SEWAGE SYSTEM. 


We publish the following extracts from a letter-we have 
received recently from Captain Charles T. Liermur, relative 
to the progress his system of collecting sewage, on the 
pneumatic system, is making on the Continent¢ 

“In the Hague, the common council refused to endorse, 
or rather to sanction, the resolution of © v. 
Magistrates” in regard to introducing my — Already 
in the fall of 1866 they had informed me of this reselation on 
their part; the opposition of the city engineer caused a delay 
of a whole year in merely selecting a quarter of the town for 
such a beginning. Then the eommon eduncil said the 
estimate showed that my system would eost too much money, 
and voted that the question should be left to a commission of 
engineers. This was appointed, and consisted of three of 
the very first engineers in Holland. After another delay of 
a year this report came out entirely in my favour, and has 
since been published. The common council refused then, 
with a small majority, to provide the money on the ground 
that “a city should not engage in farming, especially upon a 
new system, no matter how good it might be theoretically.” 
Another proposition to obviate this foolish objection has not 
since been acted upon; but as all other systems, including 
the English water carriage plan, were first reported against 
by the commission of engineers, and afterwards formally re- 
jected by the council, and asa sewage plan of some kind is 
absolutely required, it is on all hands believed that eventually 
my scheme must be adopted. 

“In Amsterdam, where my system has also been up for 
for some time, the action was the reverse of the 
Hague. The“ commoneouncil” having been informed by their 
commission that my system was the only sensible and prac- 


discussion 


ticable , a dec ion arrived at after their witne ssiny the 
public trials with my apparatus at Breda, and impatient at 
the slow action of the * Burgomaster ¢. Magistrates,” resolved 
in full meeting on the llth of February last to charge me 
witl ing up one of the canals in 

ny scwag plan There was only 
one voice against this out of thirty-two members. Subse- 
quently, I have received the official order from the burgo- 
master, and I am now engaged in working out the detailed 
plans 





i furnishing estimates for 





city, and introduemg 





“In Vienna I had obtained a concession to introduce my 
system in the military buildings, but I failed to get land 
sufficient for the utilisation of the manure, though I spent 
nearly eight months in trying to findit. The review grounds 
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THE ECONOMICAL MAKING AND WORK- 
ING OF RAILWAYS. 
To Tux Eprror or Exoineraina. 

Sre,—I have read with much interest your able article in 
last week's ExGIneenina, on the above subject, and I must 
express a hope that your remarks will receive from all 
engineers that careful attention which they deserve. Although 
only agreei — with nearly the whole of the article, I 
should ike to e a few remarks, with your kind per- 
mission, on the subject of competition. Speaking as an 
engineer, I should say that no new railway except landowners 
lines ought to be constructed, unless it is believed that the 
traffic, independently of that abstracted from existing lines, 
will be sufficient to pay a fair interest on the outlay. If rail- 
ways be made simply with the hope that they will be re- 
munerative at the expense of similar undertakings, their 
construction will, if the expectations of the promoters be 
carried out, reduce rather than increase the wealth of the 
country. The capital expended on such competing railways 
might be spent on other works equally produetive, and where 
the profit would be legitimately earned. If it be believed thata 
projected line will obtain sufficient traffic, irresective of that 
whieh it abstracts from other lines, to make it remunerative, 
or if it will greatly improve the value of property near which 
it passes, then the fact of its being competitive ought cer- 
tainly not to prevent its construction. But we have seen 
constructed, within the last few years, so many railways not 
only unprofitable in themselves, but which have also involved 
in ruin other lines which before were prosperous, that now 
the best thing the promoters of railway companies can do 
to regain the confidence of the investing public is to en- 
courage the making of no lines but those that will 
probably pay, and at the same time to do all they can to 
make existing lines pay better than they now do. It is sup- 
posed by many persons that competition tends to reduce fares, 
but it is undoubtedly the fact that to make low fares pay it 
is necessary to have a large traflic, which, of course, is much 
less likely to be the case where there are competing lines. 
No clearer case can be shown of the evils of competition than 
in the ease of the railways on the south side of the Thames, 
where every encouragement was given by the population to 
induce one railway to invade the territory of another. What 
has been the consequence? No sooner did the direetors and 
shareholders see the suicidal policy they had adopted than 
they consulted together, and agreed that the only way of 
getting out of the difficulties into whieh they had fallen by 





offered by the War Ministry for a period of twelve years is 


not large enough 


“In Prague and Briinn I have sold my patent toa com- 
yt 


pany of eapitalists, for whom I am now executing it entirely 
at their expense. The contracts for the apparatus and putting 
it in the ground (constituting their outlay) and contractsfor 
the sale of the manure with large sugar beet-growers (¢on- 


stituting their income) hav en all made, and show that in 
two years all the capital will be refunded by receipts for 
manur After that, the recs iptes are clear revenue adter. de- 
ducting a small sum for working expenses. What other 
system could boast of this? By the end of this year D lope 
in both towns to have some of the “ groups” at work,apless 
prevented by unforeseen difficulties. 1 had a new glass of 
air-pump engines built for these towns, a photegraph of 
which I will send you. 


“In Cologne my system will be 


introduced into two large 
public asylums at my own expense fit gives satisfaction 
for one month the cost will be refunded to me, and | obtaina 
concession for thirty years to do the whole town. The manure 


has also been already disposed of by a reasonably remune- | 


rating contract. I expect to have things working there by 
about November next. 

“In Milan things are still 
the chief engineer reported in favour of iny system; it was 
virtually adopted, and I was officially notifiec, but no order 
given to commence. From time to time I have been kept 
quiet by saying they would commence such and such a time. 
it seems they have mo money; at least, all the works of the 





; ve received a new order to modify my plans in 
so far that instead of locomobile air pumps a stationary 
engine can be used, which is in daytime to pump water, and 
at night drive an aig pump for the sewage. I am at work 
on this now. Whether anything will come of it, I really do 
not know. 

“In Cassel I am im correspondence with the authorities. 
They wish to do it themselves, ineluding the necessary 
changes in the dwellings, so as to prevent the citizens from 
grumbling. The proposal is to levy a certain tax by which 
in 25 years (!) the capital required for all the works can be 
refunded. ‘This is not yet passed. 

The other towns now conferring with me, are as yet not 
worth while mentioning 

* This is the result of my 33 years’ hard work to introduce 
a novelty which compels a revolution in many different diree- 
tions. Altogether 1 cannot complain, at least my outlays 


are amply repaid, and my future looks very well indeed” 


Hrpraciic Lirr Geavine Docxs.—A proposil, which 
has been very favourably received by the local Government 
and the commercial community, has been made to constract 


: statu quo. After the trials, | 


ngs in the new quarter are lying idle, and have been | 
i since the bankruptcy of the first company. | 


eonstructing so many worthless lines was to raise their fares, 
and for this we have to thank the inveterate desire for com- 
| petition. If there had been less competition in England, it 


jis very probable that many railways would now be paying | 


WO per cent. the maximum dividend allowed by Parliament, 
wad would be thus in a position to reduce their fares, and so 
| bemefit the public, whilst the commercial success achieved 
would offer an inducement to the construction of other sound 
engineering works. One of the worst features, perhaps, of 
having two lines where one would be sufficient is the un- 
necessary number of trains that are run; for in such cases 
it. ® generally considered necessary that the trains on the 
| two lines should run precisely at the same time. There is 
jan instance of this on the South-Eastern and London, 
Chatham, and Dover Railways, on each of which lines there 
ig a train starting from Dover immediately on the arrival of 
the mail steamers, and intended merely for the conveyance 
of traffie to London. Here one train would be quite sufli- 
cient to convey the whole of the traflic, and the discon- 
tinuanee of the other would save a great and useless 
expenditure. Whilst deprecating, as I do, the construc- 
tion of lines which are-merely competitive, I yet think that 
there might be many tailways made which would be found 
highly useful and profitable if»eonstructed as cheaply as 
| possible, consistent with ample provision for the trafic ex- 
j pectedss There are, I- believe, many districts in England 
where the eost of constructing a railway would be less than 
| the risethat would follow in the value of property, and 
thercfors im these cases tt would be wise policy on the part of 
the landowners along the route to assist with money and in- 
fluence in the making of such lines. I must apologise, Sir, 
for having occupied so much of your valuable space, but I 
| could not resist the opportunity of @king you to record my 

conviction that the greatest enemies of our profession are 
| they who promote such miserable failures as those railways 
} are where the traffic will not pay the working expenses; and 
} that whilst the making of a profitable railway does much to 
| stimulate, the construction of an unsuccessful one does more 
| to retard the progress of engineering works. 

i I am, Sir, your obedient Servant, 


} T. P. G. 





Qvaiity or Waren Supriizp To Towss.—A paper on a 
| subject of considerable interest, viz., the estimation of nitro- 
| geneous substances in potable water, is to be read by Dr 
| Letheby before the Metropolitan Association of Medical 
| Officers of Health, on Saturday the 17th inst., at 7.30 P.M. 
| In this paper it is arnoumerd that the value of the expression 
|‘ pratious sewage contamination,” as used by the Registrar- 

General in his monthly reports on the metropolitan water 


INTERNATIONAL COMMUNICATION. 
IsPLOUENTIAL opinion is 


strongly 
te Gchadiad tae tetemlione adeno is re- 
Scumuchealion tas ts eotchiaes bateean teak 

i can be established between England and the 
Continent. 
her ho 9 ens rad oe described and illustrated 
details project, so as are yet decided ; 
drawing on ie keocde cntemude 
the covered which will form the termini at Dover 
on the French coast. 





Tue Rovat Aoricutrurat Soctery.—There is every 

bability of the meeting of the Royal Agri Society 
ing held in Oxford in the year 1870. The formal invita- 
tion from Oxford was received and ) 
at their last meeting, and met with such a favourable re- 
ception that it is all but certain the invitation will be ac- 
cepted. A committee of five has been appointed by the 
Council to inspect the site for the show-ground and the other 
accommodation which they require. Several hundred pounds 
are still required to complete the fund of 40001. which it is 
necessary to raise. 





Visrr op Workine Mey’s Cices to Tae Hotpors 
Vattzy Works.—In the course of last summer the Council 
of the Working Men's Club and Institute Union made some 
arrangements with a view to excursions by members of clubs 
affiliated to the Union, to places interesting from scenery, or 
their associations of art, including architecture, history and 
antiquities, geology, or otherwise. The idea was that such 
excursions might be made on Saturday afternoons, and that 
if on each occasion the excursionists were panied by 
some one competent to point out the features of iuterest in 
the place or object visited, and illustrative of the architecture, 
geology, or other subject, the excursions might be made 
not only gratifying, but valuable, and would be in all ro- 
spects highly appreciated. Circumstances, however, com- 
pelled the Council to defer the main portion of their intention 
to the approaching summer. Meanwhile a suggestion was 
made by one of their members, Mr. Edward Hall, F.8.A., 
architect, who had had occasion to make himself acquainted 
with the features of many of the buildings and public works 
in London, to the effect that visite should be organised to 
several of these objects of especial interest to a class of men 
whose vocations, or many of them, eminently conduce to a 
due appreciation of design and of details of construction as 
exemplified in the productions of the architect and engineer. 
Mr. Hall's offer to conduct several parties over some of the 
works now in progress in London was at once cordially ac- 
cepted by the Couneil of the Union, and communicated to 
the London Working Men's Clubs, and with equal cordiality 
were the requisite facilities offered by those to whom appli- 
cation was wade for permission to visit the works under 
their charge. The first of these visits was paid on Saturday 
last to the works of the Holborn Valley Improvement, and 
was taken part in by about seventy persons, or as many as 
could be conveniently accommodated. Many more would have 
attended ; and there has been a general opinion expressed b 
mem bers of the clubs as tothe value of the feature in the Union's 
operations. Mr. Haywood, the engineer to the Commissioners 
ot Sewers of the City of London, who is the architect of this 
last great work of the Corporation, had kindly fitted up one 
of the vaults as a sort of lecture hall, and had lighted up the 
different subways. In his adsdress, preliminary to the in- 
spection of the works themselves, Mr. Hall, having dwelt 
upon the importance of understanding the conditions of a 
problem and the principles arrived at and governing « de- 
sign, proceeded to explain what these had been in the case of 
the Holborn Valley Improvement; where the peints in- 
volved had relation to: 1. The direction of the line of eross- 
ing the valley; 2. The level for the crossing; 3. The com- 
munication between the hills and the valley, in which were 
included the provision for carriage’ traffic, and that for pedes- 
trian traffic, whereof the requirements were not the same, 
and in the first of which was involved the paramount ques- 
tion of gradients; 4. The buildings on the line of the via- 
duet, as to the levels of their principal floors and under- 
ground storeys; and, 5. The comprehensive question of the 
sewerage and house drainsge, and of the provision for water 
supply, yas service, and electric telegraphy without the evil 
of the constant taking up of street pavement. As to the ques- 
tion of gradients and the little value that there had been in 
crude suggestions involving nothing more than a viaduct, 
Mr Hal! mentioned that three-fourths of the traffic was not 
what required to be provided for by a viaduet intersecting 
the valley, but was between the hills and the valley. after 
the gencral deseription of the works, the party proceeded to 
the subways, first examining one of the lower subways con- 
taining a sewer, and afterwards a considerable portion of the 
upper subway system containing the mains of the water 
company and the fs companies, and the provision for the 
telegraph wires. In the course of this tour of inspection, 
explanation was afforded as to the provisions for the house 
drainage and road drainage, precluding any requirement of 
disturbance of the pavement, and also as to those for ventila~ 











supply, will be discussed. The term here referred to was 
originated by Dr. Frankland, who considers that sinee nitro- 
geneous animal substances are ultimately converted by natural 


oxidation, in the soil and in rivers, into nitrites and nitrates the | 


at Valetta ahydraulie lift graving dock, on the principle of | amount of nitrogen existing ia water, in the state of nitrites 


Mr. Edwin Clarke's patent. The offer is made by Messrs 
Emmerson and M urgatroyd, ot, Stockport, and all they ask 
sion of a sultable site. 
readily granted by the Government, and a joint-stock com- 
pany is projected to ¢arry out the undertaking. Mesers. 
Emmerson and Margatroyd are erecting a dock of this de- 
seription for the Indian Government at Bombay, and have 
lately entered into a eomtract with the Italian Government 
to construct one at Brindisi capable of docking their largest 
ironclads for the sum of 247,0001. Another is projected at 


8 the eoncess 


his request has been | 


| aud nitrates, furnishes an indication of the extent to which 
i the water has been contaminated with sewage that has sub- 
sequently ‘andergone such oxidation. The results thus 
arrived at during the last three years in reference to the 
| Thames water present a remarkable correspondence with the 
| estimated sewage contamination of the water corresponding 
to the area and population from which sewage is discharged 
into the Thames above the points from which the London 
water companies draw their supply. Dr. Letheby, however, 
holds an opinion strongly opposed to that of Dr. Frankland, 


Messina, and is only delayed on account of the searcity of | and it is to be expected that this subject will give rise to an 


money at the present moment in the Italian treasury. 


animated discussion. 


tion of the subways, the latter provisions regarded as 
especially important in the ease of the upper subways, where 
| the gas mains are, and where the provision is 60 complete as 
to leave no reason for continued doubt om the part of the 
| companies as to safety of the mode of conduction substituted 
| for the laying of pipes in earth. The inspection and ex- 
| planations oeeupied about three hours; and at the close of 
the proceedings a warm expression of thanks to Mr. Hall, as 
well as to the clerks of the works, Messrs. Lidstone and 
Wright, was moved and seconded by two of the working 
men present, who took the opportunity to state, from the 
working man’s point of view, their sense of the value of the 
Holborn Valley Improvement. In responding, Mr. Hall 
announced that the present arrangements by the Council of 
the Union were for visits to the works of Blackfriars-bridge, 
and to those of St. Thomas's Hospital, but that visits to other 
places would probably follow. 
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THE STEAM CARRIAGE SYSTEM. 
So much has been said and, we may add, so much 
has been written, at various times during the past 
twenty years respecting the system of working 
railways by steam carriages, that the subject is apt 
to be regarded as somewhat a threadbare one. ‘To 
a certain extent it may no doubt justly be so re- 
garded; but, we think, to a certain extent only; 
and we believe that the steam carriage system 
is yet destined to receive far more attention from 
railway engineers than has hitherto been vouch- 
safed to it. And there are several reasons why this 
should be the case. In the first place there can be 
no doubt that, in the passenger-carrying stock of 
the present day, the amount of dead weight bears 
far too great a proportion to the paying load carried ; 
and, secondly, railway proprietors have become cogni- 
sant of this fact, and not being rendered complacent 
by the receipt of enormous dividends are disposed to 
listen fairly to the arguments of those who advocate 
reasonable improvements in railway working. There 
are, moreover, other reasons besides these—as we shall 
point out presently—why the steam carriage system 
is likely to receive a more extended trial than it has 
yet had. 

The opponents of the steam carriage system state, 
as one of their strongest arguments against it, that it 
was tried twenty years ago and failed—or at least if it 
did not fail utterly, that it was abandoned because it 
was found that it did not satisfy the requirements of 
railway working. That the steam carriage system was 
tried and abandoned is undeniable; but it is well worth 
while to inquire more closely into the reasons for its 
abandonment, and see whether they would apply in the 
present day. It is acknowledged even by the opponents 
of the system—or at all events by all those whose 
opinion is of any great value—that the running ex- 
ange of the steam carriages formerly tried were 
ow, that the carriages did not lack adhesion or trac- 
tive power, and that they ran steadily at high speeds, 
and it is therefore not to a want of these qualifications 
that we are to look as a reason for their disuse. 
Twenty years is a very long period in the history of 
railways, and very many important changes have taken 





and Exeter Railway, and Mr. Samuel ran the “ Ea- 
field” on the Great Eastern—then the Eastern 
Counties—line. At that time the average weights of 
locomotives and carriages were only about two-thirds 
what they are now, and the proportional reduction of 
dead weight effected by the steam carriage system was 
consequently far less than it would be at the present 
day. The early steam carriages, also, although re- 
flecting great credit on their designers, had one very 
important practical defect, this being that the engine 
proper and the part affording accommodation for 
passengers Sua a single indivisible vehicle, and, as 
a necessary consequence, the carriage was exposed to 
the dirt and smoke generally to be found in an engine 
shed. The early steam carriages were also wanting in 
flexibility, as, although they were fitted with a con- 
trivance of Mr. Adams’s for allowing a certain amount 
of lateral motion to one of the axles, yet they were 
not adapted for traversing sharp curves, and their 
length was necessarily limited. In recent designs, 
such as that of Mr. Fairlie, lately illustrated in our 
pages, both these defects have been remedied; such a 
system of construction being adopted that the passen- 
ger carrying portion may be readily detached from 
that furnishing the motive power, and may thus be 
housed separately, whilst the double bogie system 
gives perfect facility for traversing curves. 

Again, the whole essence of steam carriage con- 
struction lies in effecting every possible saving of 
dead weight: and there are now opportunities of 
effecting such saving which either did not exist or 
were not recognised twenty years ago. The use of 
steel, for instance, as a constructive material, has only 
become common, or, indeed, possible, during the last 
few years; and our steam fire-engines and the launch 
engines made by our leading firms of marine engineers 
show its usefulness in light engine construction. It 
is in fact by the employment of steel for boilers, con- 
necting and piston-rods, pistons, axles, tyres, frames, 
and other details, that the principal reduction in the 
weight of steam carriages is likely to be effected. 
The saving of weight in each detail may doubtless be 
small, but the aggregate of such savings becomes some- 
thing considerable. Then, again, it is not so very long 
since such pressures as 140 1b. or even 160 lb. per 
square inch now carried in many locomotive boilers 
were unknown in railway practice ; and, as a necessary 
consequence, no advantage was taken in the earlier 
steam carriages of the reduction in weight of boilers 
and cylinders, which the adoption of such pressures 
renders possible. 

So far we have only spoken of what we may term 
the constructive advantages likely to be possessed by 
the steam carriages of the present day over those of 
twenty years ago; but we must now regard the ques- 
tion of their introduction from an entirely different 
point of view. At the time when steam carriages 
were experimented upon, our railway system, as a 
whole, differed materially from that which we possess 
now, and still nore materially from that which we are 
likely to possess before many years have elapsed. 
Twenty years ago the construction of a railway was 
looked upon as an important work, nowadays railways 
may almost be said to be manufactured, and the open- 
ing of a new line, unless it be one of exceptional im- 
portance, receives little more attention than the com- 
pletion of a new street or roadway. ‘Twenty years 
ago, when the total mileage of the railways of the 
United Kingdom was only about one-third of the 
present amount, branch lines formed a comparatively 
unimportant part of the general system, and light 
surface lines, serving small country towns and villages, 
were unheard of. At the present time, on the 
contrary, we have branch lines innumerable, and the 
question of how best to work branch line traffic has 
become one of the most important problems with 
which railway men have to deal; whilst before man 
years have elapsed the necessities of the country will 
demand the addition to our present system of hundreds 
of miles of light railways following as closely as 
possible the surface of the country traversed by them, 
or in many instances constructed along roads alread 
existing—railways which it will be impossible to wor 
economically with the engines and carriages at present 
in use, and which will, therefore, have to have special 
passenger-carrying stock designed for them. 

Now it appears to us that in the numerous branch 
lines of the present day, and the probably still more 
numerous light surface lines and tramways of the 
future, there is an immense field for the employment 
of steam carriages, which had practically no existence 
when those carriages were tried twenty years ago; 
while even on our main lines there are, as we have on 





very light train and very light engine combined, and 
it should be regarded as a combination of this kind, 
and nothing else. But, it may be said, why not em- 
ploy, in place of a steam carriage, a light carriage or 
carriages, of the ordinary form, drawa by an engine, 
also of the ordinary pattern, but of light construction ? 
At first sight it may appear that such light rolling 
stock would possess all the advantages of steam car- 
riages, and obviate some of their disadvantages; and, 
theoretically, this is, no doubt, the case. Practically, 
however, the construction of very light locomotives 
of the ordinary pattern involves many difficulties, and 
we do not hesitate to affirm that no independent 
locomotive, capable of drawing loads of, say, 30 tons 
or so over lines having moderate gradients, and 
capable also of being run steadily at speeds of 30 or 40 
miles per hour, could be constructed with sueh a small 
amount of dead weight as an engine forming part of a 
well-designed steam carriage. With an independent 
locomotive, also, the weight available for adhesion is 
limited to that of the engine itself; with the steam 
carriage the adhesion weight can be increased by im- 
posing upon the driving wheels a portion of the load 
drawn—an important difference. 

Taking, then, all the bearings of the question into con- 
sideration, it appears to us, first, that steam carriages 
may now be constructed which will fulfil the require- 
ments of the traflic for which they are intended far 
more perfectly than those formerly tried ; and, secondly, 
that there is at present a vast field for the employment 
of such carriages, both here and abroad, which did 
not formerly exist. Such a steam carriage, for in- 
stance, that of Mr. Fairlie, which we lately illus- 
trated—would work the passenger traflic on any of the 
Welsh lines at what, we believe, would be found to be 
but a small portion of the cost involved under the 
‘system at present adopted. This being the case we are 
glad to find that a company has been formed—uander 
the title of the Railway Working Associatioa—to 
bring, amongst other matters, steam carriages fairly 
before the railway public. The company—which con- 
sists of but a few members—includes several engincers 
well known for their experience in railway making 
and working, as well as other engineers of acknow- 
ledged standing in their profession; and it has pur- 
chased the te of Mr. Fairlie’s patents with a view 
to the introduction, both here and abroad, of rolling 
stock constructed on that gentleman’s plans, and par- 
ticularly of his steam-carriage system, of which we 
have lately had occasion to speak in very favourable 
terms. It is proposed by the company to, in the first 
instance, place these carriages on one or more of our 
English lines, and work and nmaintain them for a cer- 
tain percentage of the receipts, so that their capabili- 
ties may be fairly ond publicly tested. At first we 
believe that it is intended to employ the steam car- 
riages for branch traflic, but subsequently the system 
may probably be extended. The company also pro- 
pose to lease and work railways and tramways, and let 
locomotives and rolling stock, and we do not doubt 
that they will find full seope for their operations. 


METROPOLITAN TRAMWAYS. 

At the commencement of the Session, a Parlia- 
mentary Committee has disposed of almost the only 
important group of Bills which has survived the pre- 
liminary tests since November last, in recommendin 
with certain restrictions the introduction of horse vail. 
roads into the Metropolis. The Metropolitan Street 
Tramways Bill, which was brought before the Com- 
mittee on the 6th of April, contemplated in its entirety 
the construction of horse railroads from Peckham, 
Brixton, Clapham, and Battersea, along the main lines 
of roads, et ge | towards Westminster-bridge, and 
running through the principal street between that 
structure and Waterloo Bridge. As the Bill now 
stands, and as it will be carried out, unless any fore- 
seen and unlikely opposition encounters it in its pro- 
gress from the Committee-room to the table where it 
will await the Royal signature, but two of these lines 
will be partially completed ;—along the Brixton and 
the Clapham-roads, starting from a point where 
the Stockwell-road unites the two, and joining at 
the site of old Kennington-gate, to be continued 
along the Kennington-road, as far as the New- 
cut. In rendering his statement on Tuesday last, 
the chairman of Committee stated, 1. ta 
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case for the promoters had been established so far as 
regurded that portion of their scheme. 2 That some 
limitation should be placed on tie proposed monopoly. 
3. That the street authorities are to have the power, 
after a fixed period, of purchasing the tramways, and 
two other minor restrictions. The resolution of the 
Committee, in confining the operations of the Tramway 
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| repairs of road-bed, buildings, and the Government 
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of workting the whole were 675,930 dols. The fiuan- 
cial position of the company at the end of the year, 
| therefore, stood thus ; 
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holders, and the heavy Government tax upon the divi- 
lends; 7 per cent. was paid upon the loan of 
170,000 dols. and a balance of 217,169 dols. was 
sided to an accumulating surplus fund. This state- 
: position of the Brooklyn City 
e of the prosperity 
which, collectively, 


! t of the financia 
Railroad may be taken as an examy 
Thyoy d by the 
earried a total nu 
LSH6 


In the construction and equipment 


other companies, 
: 


nber of 115,747,113 passengers in 


f the twenty-six 
r railroads (having a total lencth of 1824 
the State of P ‘unsyivVania, 5,925,356 dois 
have been expended. The companies run collectively 

With this stock, 30,654,915 


i total c 


passeng 
mies) ol 


714 ears and $555 


of 2,510,000 dols., tl 

soure being 3,258,000 d 
for the 

nded investigation d show a 
existing amongst th street 

, Pittsburg, Chicago, Sa 


receip! rom au 
net profit ot 748,000 a 


<f 


Is ve 


of 


railroads of 


‘ 
prosperity t 
boston, 


und all the i pai LOW n the 


I Francisco, 
United States. 


In instituting a comparison between the 
raiiw ays 


which awal' 


ed success of stree 
future success 


stem whic Hout to de 


vembered that such tramroads are 


n the 


inaugurt 


so! city communicalion 1 


iizht thoroughfares of 
ie to the introduct 


transit 


nce 


ads, and the Dp ypular 


nveyance 


i rare 


sd, that a small proportion of | 


ite vehicles, 
nstitution of 
rtant considerations 
Lond mn. A 


established, and an unequaiicd omnibus communication, 


"1D of damage to priv 
rh against an 
*h public benef 


are more or less wanting Icng- 
and a system of cheap publ ¢ conveyances, which, did 
they exist in New Y« 


of the tra 


would reduce cou 


: iderably the 
wh up 
And so 
metropolitan railways spread web- 
rating in the 

the other hand, London 


rk 
mroad shareholders, has 
g demand of our population 


or 
4 


“ait 
t is poss ble 


» over the suburbs concent busiest and 
crow 
»ousands have 


ess 


es afforded us by the working 
iG »penhagen, 
paraiso, we find that in each 
the introduction 
traffic 
to 


as that which may be con- 


neva, C 


success has att ol such 


, and in each case th 
ration 


is not so grea 


‘ 


which has afforded a 


itabie remun rs of the 


tramways, 
tly relied upon at home. 

sto be regretted that the Examiniz 
of the Metropolitan Tramways 
construction of the | r a short 
point at which the engineers will 
if present. Cc 
n the suburbs of Brixton and Claph 
lated bY ! uust either walk or be con- 
veyed da) vt » and from their business—it terminates 
at a point too far removed from the West-end to render 
it fu ¥ usel ul, or to render the requisite amount of 
ion to the who will be com- 
pelled to walk about a quarter of a mile from the 
Surtey side of Westminster-bridge before they can take 
the conv eyance. 
Hereules-buildings proposed by the promoters has led 


ned the une I 
yond the 


velied to st 


mmencing 


umi—Liickly popu- 


y daily workers, who 


passengers 
j 


fe bee i foun ! 


Probably the injudicious loop out 


Thames Embankment would largely increase the utility 
of the scheme without detriment to the strect itself. 

The influence which street railroads have upon the 
ordinary traflic, and the inconvenience arising from 
the heavy cars which will possess a right of way from 
which they cannot diverge, is repeatedly urged as one 
of the most conclusive arguments against their iatro- 
duction, and one which finds favour amongst the 
owners of all other vebicles. But this argument is not 
found a forcible one in practice ; a system of mutual 
accommodation utlimately disposes of the difficulty, 
and the horse cars themselves regulate, especially 
in narrow thoroughfares, to some extent the flow of 
traffic. 

A graver objection is charged against the tramways— 
damage to vehicles by the rails which, during the Train 
episode, broke wheels, twisted axles, and were so largely 
a source of annoyance to the ordinary carriages that 
ultimately the whole scheme was indicted and con- 
victed as a nuisance. This arose, however, not so 
much from the section of the rail, which was 
in itself a bad one, as from the careless manner in 
which the rails were laid, and from the fact that its 
outer and inner edges were not protected by stone 
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CALCINATION OF IRON ORES. 
gE months ago we drew attention to the ovens 
designed by Mr. Aitkin for this purpose, and gave a 
ral description of their objects and construction.* 
that time we have received an account of the 
results obtained by the use of these ovens for roasting 


Sor 


gene 


mine 
carbonaceous iron ores, such as blackband, and those 
results appear to justify very fully the opinion we 
formerly expressed as to the value of Mr, Aitkin’s 
meth 

The trials 
works in Se 


TF | 
were Cc ymmenced al the A! nond lron- 
stland early in 1868. Previously to that 
time the average make of the furnace had been from 
515 tous to 720 tons per mouth, and the consumption 
of materials per ton of pig iron made had been on the 
average 
Coke. 
cewt. 
27¥5 
Actually the fuel used consisted of about one-third 
coke with two-thirds raw coal, and the corresponding 
proportion of coke has been calculated on the basis 
that 1 ton of coke equals 2 tons of raw coal. 

Since the commencement of the trials this furnace 
has been worked with coked ironstone in the propor- 
tion of about 40 per cent., and about 60 per cent. of 
a mixture of one-sixth of a poor lean blackband, put 
in calcined, and of five-sixths clay iron ore, very difli- 
cult to reduce in the furnace, and sometimes containiug 
as much as 20 per cent. of silica after calcination. 


Lime . 
cwt. 
10 


Iron Ore. 
cewt. 
33 


; : : . - The coked ironstone has been avalysed by Dr. Penny, 
fares, and yielding a revenue to the company of| to this unfortunate mutilation of the sanctioned Bill. | cdaiaiellghadle - : ‘ 


1,000,337 dols. During the same year the cost of} A double line ruuning down the Bridge-road to the * See EnGivgeR1N@, vol. vi., pp. 501 and 652. 
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who reports it to have the following composition, 


Viz, : per cent. 

Metallic iron... one 16.23 = iron 16.23 
Protoxide of iron on B29 = , 2848 
Peroxide ... one ae trace. te 
Sulphide ... ose ons 2.09 1.33 
Lime one one ond 1.07 _-- 
Magnesia... on i 2.50 45.62 
Phosphates, &, ... eve 3.63 

Silica and clay ... eos 8.00 

Fixed carbon .., oss 27.20 


Water... ééa ase 2.60 


99.61 

By the analysis of Staffordshire blackband similarly 
treated, the amount of iron in the metallic state was 
36.48 ; that of protoxide, 33.66 per cent. ‘The slag 
obtained in working the furnace with calcined ore was 
found to be very free from metaliie iron. 

During the eleven months that caleined ore has 
been used, the make of the furnace has been on the 
average, 600 tons per month, ranging from 567 to 741 
tons. ‘The consumption of coke per ton of pig iron 
made has varied from 1 ton 8 ewt., when only 8 per 
cent. of the coked ironstone was used, to 174 ewt. 
when the proportion used amounted to 42} per cent. 
Throughout this period the proportion of the coked 
ironstone was gradually increased from 8$ per cent. 
to 424 per cent., and the tabulated quantities of fuel 
consumed show that the saving of fuel was propor- 
tionate to the amount of calcined ore in the working 
charge. With the largest proportion of the coked 
ironstone, this saving amounted to 35 per cent., or 
94 ewt. of coke per ton of pig iron made, for in the 
place of the former average consumption with raw 
ironstone of 2/ cwt. per ton of pig iron, the consump- 





tion with coked ironstone was only 17} cwt. per ton 
of pig iron. This fact considered, together with the 
reiractory nature ol the clay ironstone amounting to 
’ burden, would seem to afford 


more than one-half 
conclusive evidence that a very great advantage is 
to be gained by ealcining the iron ores of a carbona- 
¢ to Mr. Aitkin’s method, and 
that there would be a great probability of effecting a 
till more considerable saving of fuel in the smelting 
of the ore if the whole burden of the farnace were 
coked blackband. 

The Shotts Iron Company have lately commenced 
working with coked ironstone. Formerly the burden 
of the furnace consisted of 144 ewt. coal and 144 ewt. 
calcined ironstone, and since using the coked ore it 
has been only 33 ewt. of coal to 144 ewt. of ironstone, 

The amount of fixed carbon in the coked blackband 
above referred to is equivals nt to about 54ewt. of 
coke per ton of the ore, and since that would be to a 
great extent burnt away by calcining the ore in open 
heaps, it must be regarded as so much fuel saved. 
Besides this the calcination in close ovens admits of 
the volatilisable portion of the bituminous contents of 
the ore being turned to account either as fuel or other- 


ceous nature accord 


SCANDINAVIAN COASTING STEAM SHIPS. 

Tre. coasting steam ship service of Norway. Sweden, and 
Denmark, its extent and 
a letter addressed by Mr. Thomas Gray to the of 
the Board of Trade, supplemental to a report farn to 
the Board on the 3rd of last October. Mr. Gray, in calling 
attention to the evil result of the excessive insurances of 
English coasting vessels, compares the working of this part 
of our mercantile navy with that of similar navies of the 
countries in the north of Europe, which are not insured at all, 
and in which the interests and reputation of the masters of 
these vessels are made coincident with their skill and carefal 
management. The rugved coasts and intricate navigation 
of the rock-studded harbours of the Baltic and the Gulf of 
Finland are perils at least as great as those which beset 
our coasting marine, while the rigours of the northern 
winters, and the accumulation of ice, which, just before and 
after it has stopped the navigation for the season, form ad- 
ditional dangers which are not encountered in our more 
southerly latitudes. On the other hand our coasts are 
stormier, but free from the more prevalent and denser fogs 
of the Swedish and Norwegian shores. 

With a balance of advantages, however, in favour of 
English coast navigation, the casualties are nearly sixfold 
that of the corresponding service which skirts the Scandi- 
navian promontory. During the last ten years, seventeen 
English passenger ships have been totally wrecked, as 
against three similar Swedish vessels. A slight excess of 
numbers helps to swell also the proportion of the English 
casualties, there having been 215 passenger ships trading 
between home ports as against 220 sailing in and out of 
Stockholm. It is, Mr. Gray argues, in consequence of non- 
insurance and the necessarily increased responsibility of 
captains and masters, as well as from the fact that their 
own personal interest is identical with the safety of their 
ls, that so few casualties occur amongst the Swedish 
coasting ships. 

Of the 220 vessels of this class belonging to Sweden, the 
greater number of them leave the ports of Stockholm and 
Gothenburg, making for all the small towns upon the 
eastern shore of Sweden, through the Baltic Sea, as far as 
Carl Johanstad, near Tornea, at the extreme north of the 
Gulf of Bothnia ; or they sail southward through the Sound, 
into the Cattegat, as far as Stromstadt, on the western 
coast. The whole of this course covers a length of about 
1000 miles, and demands in its navigation incessant care to 
avoid the sunken rocks which stud the coast, Navigation 
is of course impossible throughout the year, excepting for 
some vessels with southern and western destinations; these 
are enabled to keep at sea without interruption. 
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| masters of those steamers bound for the north of the Galf 


j}and November 10 per. cent of the gross freight. 


much. The system of associating the interests of the 
| owner with that of the captain answers well, and engenders 
a degree of care and energy that would necessarily be un- 


ni ‘¥ ve ith par } 
so much the less to be done in the blast furnace, as is | 
shown by the amount of metallic iron in the cokeu 
ironstones 1 ferred to above. 
Any one who has seen blackband ironstone ealeined 
iD the open alr calcining licaps must have been struck 
by the enormous amou f combustible material that 
being simply got rid of in that operation, and by 
nee to the aualyses of this ore it will be evident 
atthe ca ace is | tion which has hitherto becu 
umost entirely wasted, may amount to as much as 
thy -lourths of the fuel su Ss quently used im the 
blast furnace for reducing and melting the ore. Mr 





Truran* has estimated the possible saving to be effected 








has been hitherto a kind of humble imitation of the more 


by substituting kilns for open air calciuation, as 
amounting im the case « i S black band to as 
much as 10s. per ton of pig iron, and his experience 
at the Dowlais Works of calcination in kilns as com- 


pared with open air calcination, is decidedly in favour 
of the former plan, for even after allowing for the 
interest of outlay for kilns, the cost of labour and 


fuel is much less with kilns than with open air heaps. 





Such & mode of effect 
business where the gross quantity of fuel consumed 
is so enormous should receive the earnest attention of 
those concerned, and there 13 probably no case in 
which such economy and reduction of working ex- 
penses is more necessary than in iron smelting. We 


therefore hope Mr. Aitkin’s plau of calcination may be | 


taken up by ironmasters actively, and that we may 
soon be in a position to report its extensive adoption. 


* The Iron Manufacture of Great Britain, p. 15. 
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The following are some of the principal dimensions of 
standard vessels of this class, built and engined in Sweden ; 
140 ft. in length upon the water-line, 23 ft, beam, 12 ft. 
depth of hold; the keel 5 in. by 1}in., the bottom strake 
}in,, the next one 7, in. thick, followed by 3 in. plates to 
the deep-water level, and decreasing to ~ in. ; the ribs are 
of angle iron 33 in. by 3 in. placed 2 ft. apart. 

The captains of these vessels are well paid, sometimes 
with a good salary, sometimes with a small one, which is 
regarded only as a retaining fee, and an interest iu the 
cargo. 

I'he pay of the captains is usually about 34 a month, 
and 5 per cent. of the gross freight, or from 1501 to 2201. 
a year, and from 8 to 10 per cent. of the net profits. ‘The 
of Bethuia, venerally during the months of October 
The first 
mate, whose duty it is to receive the cargo, and transfer it 
to its various destinations, receives 41 a month all the year 
round, and 1 per cent. of the whole freight. The second 
mate has 54 a month when at sea. The first enwineer is 
paid from 702. to 100/. a year, the second engineer half as 


get 


known, if a fixed annual sum were all that officer received, 
and if the wrecking of his vessel represented only a loss to 
the underwriters, instead of a loss to his employer and ruin 


himaelf. 


THE LONDON INSTITUTION. 


Iv appears, from a notice in the British Medical Journal, 
that a change in the London Institution, which has for some 
ed of, is now seriously contemplated. This body 





time been ta 


fashionable Institution in Albemarle-street, though really 
some few years older than that. But it has never enjoyed 
the advantage of affording opportunity for the cultivation 
of science by a Davy or a Faraday, though it can, at least, 
claim the honour of having been, to some extent, instru- 


of the very few men at the Bar who are capable of ap- 
preciating and dealing with scientific questions involved in 


present this Institution is little else than a mere private 
reading room, and thougl» possessing a spacious building, 
with a fine library, and a considerable stock of antiquated 
scientific instruments, its claim to scientific character is un- 
supported by any such activity in the promotion of 
scientific research or its application as it might reasonably 
be expected to manifest in proportion to the means which 


high among the modern cultivators of science, but strange 
to say, little attention appears to have been directed to any 
of the investigations he bas carried out while connected 
with the London Institution, and in the last two anniversary 
addresses to the Chemical Society the president has made no 
reference to them, and directed his remarks chiefly to the 
labours of foreign chemistry. It would seem as if the 
oblivion that bas fallen upon the London Institution at- 
taches likewise to all connected with it in its present 
moribund state. It is, however, much to be regretted that 
such a disregard of indigenous cultivation of chemistry 
should for any reason be displayed by the head of a society 
whose special object isthe promotion of that science. ’ 

The idea now entertained by the managers of the London 
Institution appears to be that of making it an educational 
establishment, and thus to attempt, in some way, the reali- 
sation of an object for which the Institution was originally 
formed, that being defined in the language of the period as 
“the diffusion of useful knowledge.” This phrase has, 
fortunately, lost much of the value that was formerly 
assigned to it; and if the teaching of science is te be prac- 
tised with any success or advantage at the present time, the 
mode of procedure must be of a far more thorough kind 
than the mere delivery of attragtive lectures, even by 
professors of the highest standing, to mixed audiences. 
That sort of thing is very suitable for the Polytechnic, but 
it is rather to be avoided than imitated by any institution 
which aspires to supply one of the greatest wants of the 
age—sound scientific instruction te those who desire it, For 
this purpose it is rather the intrinsic value of the teaching 
that is to be considered, than the attraction of a crowd for 
the sake of seeing and hearing a celebrated man; and to 
make it worth while to bestow good teaching, it is necessary 
to secure true students, who will come with the determina- 
tion of doing something more than be merely amused by 
the acquisition of fragmentary and superficial information. 

We believe that the many influential men connected with 
the London Institution could not better exercise their 
influence than in the endeavour to devise a plan by which 
that want may be provided for, with benefit to the com- 
munity and probably also with advantage to the proprietors. 
To take the case of chemistry alone, the history and rapid 
growth of the college, founded some years ago for giving 
practical instruction in that science, would seem to justify 
the belief that additional opportunities for its stady would 
be appreciated and taken advantage of by numbers whe 
have not, under present circumstances, the means of obtain- 
ing such instruction. The same may be said of mechanics 
and other sciences connected with engineering and with the 
various useful arts. We, therefore, sincerely wish the 
managers of the London Institution may meet with every 
success in their endeavours. 


CHEMICAL NOTES. 

GuipeD by the principles laid down in Tredgold’s 
definition of civil engineering, as being the art of 
directing the great sources of power in nature for the 
use and convenience of man, that its most important 
object is to improve the means of production and of 
traflie in States, both for external and internal trade, 
and that its scope and utility will be increased with 
every discovery in philosophy, iis resources with 
every inveution in mechanical or chemical art, we 
propose devoting every week to chemical and physical 
subjects a separate space where the results of investi- 
gation, discoveries, and new applications will be re- 
corded and discussed, so far as being convected with 
engineering practice and projects they may be likely 
to possess an interest for our readers. 

Tue Merauiic Natvre or Hrprogen, 

Owing to the fact that hydrogen is gaseous under ordi- 
nary conditions of temperature and pressure, and of such 
extreme tenuity that its specific gravity is only 0.0695 as 
compared with atmospheric air, the cubic foot weighing 
only 6.005592 Ib., and from its having hitherto resisted all 
attempts to effect its liquefaction, it was not strange that 
the metallic nature of this substance should have been over- 
looked from this point of view, so long as mercury itself 
was scarcely regarded as a metal, and while the distinctive 
peculiarities of metals were considered to be great density, 
malleability, and certain other characters of which gold, 
silver, and iron present typical instances. The progress of 
chemicalobservation has, however, made known the existence 
of many substances, which are undoubtedly of metallic 
nature, though they possess the physical characters formerly 
regarded as essential to metals, only in degrees so much 
smaller than gold, iron, &c., that the definition of a metal, 
as being a solid, heavy, malleable substance, has entirely 
lost its value. The discovery of the alkaline smetals, 
potassium and sodiam, by Davy in 1807 did away with the 
title of metals to the attribute of heaviness as a character- 
istic property, for both these metals have a density inferior 
to that of water, the cubic foot of potassium weighing 
53.685 lb. and the cubic foot of sodium 60.652 Ib., while 





the proprietors have within their command, There have 


lithium, an analogous metal since discovered, is still lighter 
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the cubic foot weighing only 36.83 Ib. Malleability is also a 
character of metals, which varies so much in degree as to 
have no precisely definable limits. The same is trae of all 
the other physical characters of metals, and they appear, 
moreover, to be in a great measure determined by external 
conditions, as for instance in the case of mercury, which is 
solid and malleable at a very low temperature. 

Another remarkable addition to the development of ideas 
relating to metals, resulted from the stady of ammoniacal 
salts. These substances have long been known to present 
such very close analogies to the salts of potassium and 
sodium, as to indicate the probable existence in them of a 
substance possessing the characters of a metal and corre- 
sponding to potassium and sodium, though differing from 
these and other metals, so far as present knowledge ex- 
tends, in being a compound substance instead of an elemen- 
tary suletance, such as gold, iron, and potassium are sup- 
posed to be, This compound metal, known to chemists as 
ammonium, consists of nitrogen and hydrogen, and though 
it has not yet been obtained in a separate or uncombined 
state, it has been obtained in the form of an alloy with 
mercury, or an amalgam which is lighter than water, solid 
at a low temperature, and presenting a metallic aspect. This 
amalgam readily decomposes, giving off gaseous ammonia 
and hydrogen. 5 This is not the only case of the probable 
existence of compound metals, for the study of aleohol and 
similar substances has led to the conclusion that there are a 
number of compounds of carbon with hydrogen, which, in 
their chemical relations, at least, possess the characters of 
metals, and the investigation of the chemical history of 
these hydrocarbon radicals, as they are termed, and of their 
compounds, constitutes the chief subject of chemical in 
quiry at the present time. 

Chemists have long recognised the fact that hydrogen in 
some of its compounds presents the characters of a metal. 
Thus, for example, water is an oxide of hydrogen analogous 
to potash and soda, the oxides of potassium and sodium, 
acid is the chloride of hydrogen cor 
chloride of sodium, and 


while hydrochloric 
responding to commen salt or the 
oll of vitrol is the sulphate of hydrogen corresponding to 
Glauber's salt or sulphate of sodium But since the physi- 
cal characters of this substanc under ordinary conditions, 
do not agree #0 closely with the formerly received idea of 
what metal, it has therefore, 
somewhat nondescript or ambiguous position 


what 


constitutes a oceupied a 
in chemical 
classification, as belonging to have been termed 
metalloids. 

Qaite recently, however, the researches of Mr. Graham 
on the absorption of gases by metals have furnished strong 
additionnl evidence, from a physical point of view, in sup 
port of the opinion that hydrogen gas is the vapour of a 
metal. In the pulverulent spongy state, palladium ab 
sorbed 655 times its volume of hydrogen gas, and when the 
metal was thus charged, no gas was given off in vacuo, at 
the ordinary temperature, nor until the temperature was 
raised to nearly 100°C, Hammered palladium was found 
to take up quite as much gas, but the condition in which 
the metal appeared to be most absorptive was that in which 
it is obtained when precipitated from a solution of the 
chloride by voltaic action, This metal absorbed 982.14 
times its volume of hydrogen at 11°C. under a pressure of 
756 millimetres. In this case the relative proportions of 
palladium and hydrogen by weight were— 

Palladium ... .. LOOZO 09.277) 

Hydrogen ... «.. 0.0073 7235 
or some approximation to single chemical equivalents of the 
two substances, A palladium wire thus charged with hydro- 
gen, burns like a waxed thread when rubbed with some 
magnesia, to render the flame luminous, and ignited in the 
flame of a spirit lamp. 

The density of palladiam when charged with eight or 
nine hundred times its volame of hydrogen is perceptibly 
reduced ; but the change cannot be measured accurately 
by the usual method of weighing in water, owing to a con- 
tinuous evolution of gas. However, the dimensions of the 
charged palladium are altered so much that the difference 
admits of easy measurement, and furnishes the density by 
calculation. In this way the density was reduced in one 
instance from 12.3 to 11.79 by the absorption of 936 times 
its volume of hydrogen, the increase of volume amounting 
to 4.908 per cent. or sixteen times the dilatation of 
palladium when heated from 0° to 100°C, By means of 
a series of observations of this kind, and on the assump- 
tion that the two metals, palladium and hydrogeniam, do 
not contract or expand in uniting, as was found to be the 
ease in the formation of alloys generally by Mathieesen, the 
density of hydrogenium was deduced by dividing the 
weight of hydrogen in the alloy by its volume, and the 
mean result obtained was 1.951 or nearly 2. 

The tenacity of the metal charged with hydrogen was 
found to be 14.71 per cent. less than that of palladium. 
The electric conductivity was 26 per cent. less than that of 
palladiam, a result which is in accordance with the general 
character of alloys in this respect. The magnetic character 
of the palladium charged with hydrogen was decidedly 
greater than that of palladium, whence it appears to follow 
that hydrogenium is magnetic, though hydrogen gas is not 
sensibly magnetic. But as magnetism is so liable to ex 
tinetion under the influence of heat, it is probable that 
this difference in the magnetic character of hydrogen as a 
gas, and in the more condensed state when absorbed by 
palladium, may be due to differences in the thermal condi- 


tion of the substance. While palladium stands high in the 


100, 





series of paramagnetic metals, hydrogenium most be classed 
amongst the strictly magnetic metals, with iron, nickel, 
cobalt, chromium, and manganese. 

The chemical characters of hydrogenium also dis- 
tinguish it from ordinary hydrogen gas. Thus, the hydro- 
genium in the platinum alloy precipitates mercury and 
calomel from a solution of mercuric chloride without any 
disengagement of hydrogen, while bydrogen gas has no 
such action. It also unites with chlorine and iodine in the 
dark, reduces persalts of iron, converts red prussiate of 
potash into the yellow prussiate, and bas considerable de- 
oxidising power, thus appearing to be an active form of 
hydrogen, much as ozone is an active form of oxygen. It 
is inferred from these facts that hydrogeniam is solid, 
metallic, and of a white colour, with a density rather greater 
than magnesium, a certain degree of tenacity and electric 
conductivity, a magnetic character, and the capacity of 
forming alloys with certain other metals. 


ARTIFICIAL Propuctrion oF ALIZARIN. 

The red substance to which madder root owes its value 
as a dve has long been known to have some close relation- 
ship either to naphthalin, one of the constituents of the 
coal tar produced in gasworks, or to some chemical analogue 
of that substance, and its artificial production has been for 
some time a problem of great interest to chemists. Quite 
recently it has been announced at a meeting of the Chemi- 
cal Society of Berlin that alizarin has been obtained 
artificially from anthacene or paranaphthalin, a solid hydro- 
carbon contained in gas tar, which has sometimes been used 
in an impure state, as a kind of coarse grease for machinery. 
The method by which it has been converted into alizarin 
has not yet been clearly described, but it is stated that the 
artificial product is identical with the alizarin of madder 
root in ite behaviour with mordanted cloth. If this dis. 
covery can be rendered practically applicable, it would be 
of very great value, and a very important addition to the 
long series of dyeing materials now obtained from coal tar. 
The consumption of madder ia the printing of calico and in 
dyeing is enormous, large tracts of land are occupied in 
the cultivation of the root, and it forms the basis of a very 
extensive branch of commerce ; consequently the possible 
artificial production of alizarin from such a source as coal 
tar may be looked forward to as likely to give rise toa 
new trade of great importance. 


TRINITROPHENOL, 

This substance has attracted some public attention in 
consequence of the recent disastrous explosion in Paris, It 
is sometimes termed picric acid, or trinitro-carbolic acid, 
being derived from carbolie acid, or phenol, by the substi- 
tution of nitric peroxide for three-sixths of the hydrogen 
in that substance. It is also a frequent product of the 
oxidising action of nitric acid upon a variety of animal and 
vegetable materials, such as indigo, aloes, and some other 
resins. One-third of the hydrogen in trinitrophenol is 
capable of being replaced by metals, and it thas yields pro- 
ducts commonly known as picrates. All these substances, 
in common with most of the compounds of nitrogen which 
contain carbon and oxygen, are subject to sudden explosive 
decomposition attended with copious evolution of gas, either 
when heated, or by friction and percussion. Trinitrophenol 
under such conditions yields a gaseous mixture of nitrogen, 
nitric oxide, carbonic acid, a combustible gas, hydrocyanic 
acid, and water vapour, together with some carbonaceous 
residue, the volume of gas disengaged amounting, under 
normal conditions of temperature and pressure, to upwards 


| of 2 cubic inches for each grain of the substance decom- 


posed, and since the decomposition involves the formation 
of carbonic acid and water vapour, there is a corresponding 
generation of heat, which would increase the elastic force of 
the gaseous products and the mechanical effect of the ex- 
plosion. 

The chief source of picric acid is the phenol now manu- 
factured in large quantities from the coal tar of gasworks. 
That substance, if pure, should, by treatment with nitric 
acid, yields more than twice its weight of picric acid ; but 
the amount obtained is stated not to be more than one-half 
as much. Picric acid is used for dyeing silk and wool, to 
which it gives a bright yellow colour. It has an intense 
bitter taste, and is said to be used in the place of hops for 
giving bitterness to beer. 

MM. Designolle and Casthellaz have lately applied some 
of the compounds of trinitrophenol in making an improved 
kind of gunpowder. 


Tas Surpsvitpine Taape on THE CLYDE.—This depart- 
ment of trade still continues busy. There have been but few 
launches within the last week or two, still the various yards 
are well employed on vessels which will soon be launched. 
Mr. John Elder (late Randolph, Elder, and Co.) launched 
an iron screw of 800 tons on Saturday last, named the Wil- 
liam Miller, ‘for Messrs. D. R. MeGregor and Co., Leith. 
She is to be fitted, by Mr. Elder, with his well-known com- 
pound engines. Besides the engines for the William Miller 
and the recently-launched Patagonia, Mr. Elder has in hand 
twelve pairs of engines for screw steamers which he is build- 
ing, or has contracted to build, and two pairs for paddle 
steamers. Without being pushed with work, the shipbuilders 
at Dumbarton have their hands pretty well filled with orders 
at this time, and the penmpesteed the trade may be considered 

ood. Messrs. Seott and Linton, who commenced business 

t year, have leased additional premises, and are now in 
possession of the whole of what was formerly the lower sbip- 
building yard of Messrs. Wm. Denny and Brothers. 


TRAMWAY RAILS. 

We eee. Here Se ee an Ee eee 
to be laid down by the Metropolitan Street Tramway - 
pany upon the lines for which they will obtain the sanction 
this Session. The rail, which is 4 in. wide, is grooved in the 
eentre to admit the flanges of the wheels, which tread upon 
FIG. 4 


the smooth upper surface of the rail, the corrugation on the 
inuer side being intended to afford foothold for horses. The 
rail is laid upon longitudinal sleepers, and is fastened by 
bolts with countersunk heads. Horizontal fish plates, 
bedded in the sleeper and recessed into the under side of the 
rail, connect the lengths together, care being taken to break 
the joints of rails and sleepers. 


THE PALLISER BOLT. 
To Tae Eprror or Exerseerina. 

Sin,—I should feel much obliged if you would kindly 
allow me to make the following short reply to the letter 
signed “ C. E.,” which appeared in the last number of Exat- 
NEERING. ‘lhe writer alludes to bolts, the ends of which were 
stated to have been upset. I have distinctly specified in 
my patent that the iron at the end of the bolt is not to be 
upset, as this mede of manufacture, “although it does not 
much affect the strength of the iron when subjected to a 
statical or gradual strain, greatly weakens it when subjected 
to an impulsive one.” 

I have patented reducing the shank to an uniform strength 
in the reduced part. Had- the bolts to which the writer 








alludes been subjected to impulsive tensile strains, by 
allowing weights to fall down till stupped by the nuts, 
instead of by the gradual strain of a “hydraulic press,” 
the absolute necessity of the mode of manufacture, patented 
by me, would at once have been apparent. 

Should “C. E.” care to inquire further into this matter, 
he will find the whole series of my experiments with falling 
weights in the proceedings of the Iron Plate Committee 
of 1862. 

I beg to take this opportunity of thanking you for the 
very kind and able manner in which you have described 
the principles upon which these bolts were designed. 

I am, Sir, yours obediently, 
W. Pariser. 

Army and Navy Club, April 14, 1869. 

Revivat or Prosperity 1s THE [row Trapr.—A cheering 
sign of the revival of prosperity in the iron trade of the dis- 
trict is indicated by the resumption of operations at one 
section of the works of the Monkland Iron and Steel Company, 
which has been closed for nearly five years. The mills have 
now been going for some time, but the puddling furnaces 
have only been heated up within the last week or so. Addi- 
tional furnaces will be started as soon as workmen have been 
obtained to work them, and it is expected the new reverse 
rolling mill will not be long before it is fitted up and in full 
working order. 
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INNES’S GUN-RIFLING MACHINE. 
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We annex illustrations of an arrangement of gun rifling 
machine, designed and patented by Mr. George Innes, of 
34, Henry-street, Deptford, the peculiarity of this machine 
consisting in the means adopted for imparting the rotating 
motion to the cutter bar. Referring to our engravings, it will 
be seen that the cutter bar, which is supported by a thrust 
bearing, carries at its outer end a pinion gearing into a rack, 
which is traversed to and fro by a screw beneath it. The 
pinion just mentioned is made in two parts bolted together 
as shown; and by turning one part on the other, any loose- 
ness between the teeth of the pinion and rack caused by wear 
can be readily taken up. 

The transverse rack is, as we have said, traversed to and 
fro by a screw situated beneath it, this serew carrying at ite 
end a pinion which gears into a rack placed longitudinally 
along the side of the bed of the machine. The action of the 
machine will be readily understood by an inspection of the 
figures. As the head carrying the cutter bar 1s traversed 
along the bed of the machine, by the main leading screw, 
partly shown in Fig. 2, the pinion at the end of the trans- 
verse screw is rotated, and the rack into which the pinion at 
the end of the cutter bar gears is moved transversely across 
the machine and thus imparts a siow rotating movement to 
the cutter bar: The proportion between the rotating move- 
ment of the cutter bar and its longitudinal movement, or, in 
other words, the pitch of the rifling, can be varied by alter- 
ing the size of the pinion at the end of the cutter bar. In 
order to accommodate pinions of different sizes, the bed in 
which the-transverse rack slides can be raised or lowered by 
the pair of screws, actuated by a hand wheel through bevel 
gearing, as shown in the « 
on its under side with a long fork which embraces the nut on 
the transverse screw, this fork allowing the rack to be raised 
or lowered without the hold on the nut being lost. The 
whole of the details of the arrangements proposed by Mr. 
Innes appear to have been well considered. 


Tar Dosoon Dratyace.—In « paragraph on this subjects 
published on page 239 of our last number, 1 in 400 is inad- 
vertently given as the steepest gradient. It should have 
been stated that this is the flattest gradient. 


gravings. The rack is furnished | 


MR. W. BRIDGES ADAMS AND THE HISTORY 
OF THE FISH-JOINT. 
To THe Eptror or ExGingeRina. 

Srex,—In your numbers of March 12th and 19th Mr. Price 
Williams claimed for Mr. Peter Ashcroft the invention of the 
bolted fish-joint, which he described as a perfect system, and 
introduced also Mr. Peter Ashcroft’s letter to himself, in 
which Mr. P. A. asserts that I was paid—or my brother— 
20001. for my entire interest in the patent. The letter is full 
of blunders and misstatements. 

First, he says the date of the patent was 1849-50. It is not 
so. There were three patents: the English, May 27. 1847, 
in the joint names of William Bridges Adams and Robert 
Richardson ; the Seotch, in the name of W. ox Adams 
only, July 27th, 1848 ; the Irish, in the name of W. Bridges 
Adams only, dated August 7, 1848. They all contained in 
the specifications, “ Improvements in Railways and Rollin 
Stock.” In the railway improvements were two varieties of 
rail joints—the searf-joint and the fish-joint—in the English 

atent. The scarf-joint was contributed b . 
Richardom, the fish-joint by W. Bridges A . In the 
English patent the fish-joint was shown, only fixed in chairs. 
In the Seotch and Irish patents there was no scarf-joint, but 
the fish-joint was shown, both fixed in chairs and bolted, 
and claimed in the name of W. Bridges Adams alone, show- 
ing that he was the sole inventor. The solicitor who trans- 
acted the law business was Mr. Philetus Richardson, of 
Moorgate-street, who was solicitor to the firm of Adams and 
Co., Fair-Field Works, Bow, and brother of Mr. Robert 
Richardson, whom he introduced to me, and, therefore, he 
was not likely to overlook his brother's interests, or make 
mistakes in the patents. 

Mr. P. Richardson came to me at my residence at the 
Hermitage, Fair-Field Works, on Good Friday, 1647. In 1846 
he had transacted a patent for me, and I oS lhes inant 
another patent for engines, carri , and i in 
1847. He introduced ‘Me. hobert ichardeon as having an 
improvement in railways which he wished some one to take 
up with him. I replied that 1 would have nothing to do 
with it, for the difficulty was not in making an improvement 


| but in getting it used. So me went away. In three weeks, 


or thereabouts, Mr. Robert Ri returned, and said 





te. 


that he had great interest in getting it used, and that one 
enginecr undertaken to use his improvement. I then for 
the first time inquired what it was, and was shown a “ scarf- 
joint.” I pointed out that it was the Blackwall over again, 
and his reply was, that the Biackwall was diagonal his 
scarf was parallel. 1 then showed him that the fault of the 
joint was in not having metal enough round it, and that his 
made it worse. I then pointed out that the rail ends 
ing bruised above and below by the driving wheels, could 
prory Ase in the chairs, unless by giving the chairs a 
new bearing, and I there and then sketched out the process 
of shifting the joint chair and sleeper back from the joints, 
and putting in a new sleeper new chairs on the other 
side of the joint, with an intermediate space in. 
and con the rails by new fishes in the side channels 
a, “a the chairs. The invention was thus completed. 

As Mr. Robert Riehardson claimed t interest in and con- 
nexion with railways, and I had no leisure to attend to it, I 
agreed to put his name in the patent, for which purpose, 
which only, the searf-joint was inserted. I agreed to give 
him one-half of the anent-way matter, reserving every- 
thing else to myself. ‘The scarf-joint was never used nor 
attempted to be used. But Mr. Robert Richardson did not 
gst the fish-joint into use. I frequently talked it over with 

r. James uel, who was resident engineer of the Eastern 
Counties, and the objections that arose with him were con- 

with cost. Four new chairs and a new sleeper to 
every two joints swelled up the cost, and so a considerable 
time ranon. After some thinking over it, I directed one of 
my foremen, Archibald Sinclair, to prepare some drawings of 
various modes of applying the fishes, and amongst them that 
of bolting. He had made a sketch of the bolting in the 
Sone ee and the fishes were made parallel vertically 
and -bellied horizontally, in order to obtain a strong 
section by rolling. While so occupied, Mr. Peter Asheroft-— 
then Mr. adie anlb~-aemne tn, tx ho 08 Apoaptomned to 40 
respecting wood keys, which were supplied by the Fair- Field 
Works out of waste timber. The account the interview, 
in the vernacular of Archibald Sinelair, was highly amusing. 
Finally, Mr. Peter Ashcroft having ascertai 
joined Archibald Sinclair to say nothing 
ployed his foreman at Bishopsgate to make a pattern for 
producing, in the form of a casting, the fish intended for 
wrought iron. These fishes of cast iron were applied direct} 
in front of Fairfield Works, and, if I recollect right, the rai 
were drilled there. All this tallies exactly with Mr. Peter 
Ashcroft’s tale, with the exception of the little episode in the 
drawing office at Fair-Field. ‘The cast fishes did their duty, 
and broke as they ought. 

A mile of wrought fishes rolled parallel were subsequently 
ordered by Mr. Samuel, and Jaid down on the Eastern 
Counties, with all the defects of structure that have since 

uated. They were not desi by me in their 
specific form, but Mr. Samuel, in a speech at a full meeting 
of ‘the Institution of Civil Engineers, Session 1851-2, on the 
occasion coven read by me, said, “ He gathered from the 
paper that Mr. Adams claimed the invention of the fished 
suspended joint. The clause was ectly valid, and Mr. 
Samuel first became acquainted with it by introducing it 
practically on the Eastern Counties Railway.” 

Mr. Peter Ashcroft did not lay down these fishes except 
under the orders of his superior officer. What took place 
between them I do not know, but I do know from documenta 
that on the 9th of March, 1850, Mr. James Samuel came to 
Fair-Field Works and informed me that he and Mr. Ashcroft 
sogeiead to hoes a chase of See Sth potent, oul that I, bein 

07 eusprioe, vequested hie to bo seated while I 
round works. I returned, and desired him to 
and , and write out his own agreement. He did so in 
the wing terms : 














“On all railways made or to be made in England, 
Sectlend, and Iscland, the arrangement 10 be es follows: 
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The patent for fishing to be divided into six shares: One- 
sixth Mr. Adams, one-sixth Mr. Richardson, one-siath Mr 
Samuel, one-sixth Mr. Ashcroft, and two-sixths to be allotted, 
if required, to such parties as can obtain a local order, as 
may be mutually agreed on. 
any kind for any consideration either to myself or to Mr 
Robert’ Richardson, and he subsequently agreed to it, as I 
had done—that is, in plain language, two-sixths of my share 
and two-sixths of Mr. Kichardson’s share were taken away 

Why did I agree to this? it may be asked. Let those who 
live upon a railwey, and have dealings thereon, suggest an 
anewer. As bigh-minded men may be found on railways as 
anywhere else, but so also, vice verad, they are not exceptions 
to the general defeets of humanity. 

I remembered the fable of the beaver pureaed by the 
hunter, and, not feeling sure that the share left would not 
also be demanded, I gave it away absolutely to my brother 


Charlies Adams, April 77, 1450-—~one-sixth share and all) 


other interest in the fish-joint, Consideratee, 5a. It was thus 
placed teyond my power. 

the fish-joint owners—three of them—stimulated by Mr. 
Samuel, wished to join other patentees, and become a Per- 
manent Way Company, intending to work with many partners 
in the background, “ who could obtain Weal orders.” Charles 
Adams demurred to belonging to an unlimited company, of 
which he knew not the composition 
posed to bay him out. Robert Richardson had no money, 
Peter Asheroft had no money—so they said—and Mr. Samuel 
bought the interest of Charles Adams for the sum of 2000/ 


to be paid in instalments from June 12, 1461, the instalments | 


to cease in case of the invalidity of the pat Mr. Samuel! 
and Mr. Asheroft had therefore one quarter each without 
paying for it, and Mr. Samuel had an additional quarter by 
paying for it. This is merely an abridgment facts involv- 
ing many other circumstances, at a future tune to be given 


The value of the fish-) int patent at that time was therefore | 


; 
Le 


In August, 1458, the Permanent Way Company issued a 
writ against the Great Northern Railway Company for in- 
fringing the improved fish-joint of Charles Heard Wild, th 
the 
bolt b atight. The motive for this probably was that the 
origin sh dated from 1847, and the Wild fish from 1853 
eweuit was a kind of Trojan 


improvement conssting of grooves in he fishes to keep 


running six yearslonger. Th: 
war, and cost the Permanent Way Company 
10,.40)., when they finally lost the euit 

When the fish-joint patent, of 1847, was drawing to a 


close, the members of the Permanent Way Con pany apy ied 
; 


it was said 


to my solmttor for permission to use my name } ipplying 
for a renewal! of the patent The terms were the y would 
pty all costs and expenses, and pay me one-third of all 
By his ad- 


royalties on every kind of fish they might us 
vice I agreed to the proposition 

The application failed, as the “ Lords” thought they had 
already had too much profit 

And now to the mechanical question as to the fish in 
chairs, and the bolted fish The opening or length of the un- 
supported joint in the fish is 6 in., the opening in he latter is 
2tin The depth of the rail ia Sin., the depth of the fish is 
2) in.; therefore the two fishes are « equal to half the 
strength of the rail even were they solid; but the holes re- 
duce them considerably. Again, by reason of the obtus 
angle between the fishes and the rail tables, the strain on the 
bolts heeomes eicesave. The . strain } » and the 
nuts get loose, and the fishes work. The best form for kee 
ing the fishes tight, is the worst form for keeping the 
tables durable. The numerous patents for f 
usually reference to these defects. Every one who watches a 


sh-bolts 


train passing over fish-joints can see the bending and strain 
ing both vertically and horizontally. Ihe bolts were 
originally { in. in diameter, and they have grown to jin. and 
lin., and it is obvious that the larger the bolts the weaker 
will be the fishes. I am, therefore, justified in saying that 
“the fish-joint, as used, is only a patchwork contrivance 
Why it continues to be so used is, that parallel bars ar 
easily rolled. and cut to lengths without much tronbie in 
fitting. They are rough an: ly. but anything rather than 
permanent, or consonant to mechanical laws. 

I would suggest to Mr. Price Williams that statistics are 
not mechanics, and of the two the latter require the greatest 
exsctitude. Statistics may be very elastic, and made to prove 
many things other than principles, but in mechanics even 
elasticity must be provided foron principles. I shall be glad 
to hear Mr. Price Williams's discussion of mechanical 
principles of the fish-joint and then we w ; 
cus ion of a certain bit of permanent way much talked of 


» into the dis 


first, how far it is original, its prime cost, multiplicity of 
parts, an” pr | : 
sash. such as a “ navvie”’ might have produced, or the Clown 
in a pantomime when he manufactures a wheelbarrow, with 
a walking etick through a Cheshire cheese for axle and 
wheel, and the Pantaloon for a body. his sands resting 
m the axle, and his feet in the hand { the wn as 
driver 

And why are Mr. Price Williams and Mr. Peter Ashcroft 
now hunting in couples to assert that Mr, Peter Ashcroft in- 
vented the fish-joint, after the lapse of 22 years undisputed, 
and that I was paid for it with 20001, the boot being on the 
other leg, and all demonstrated by documents and dates! 
How came he in euch a secretariat As Moliére says, 

What the devil did he do in that galley?” And bow came 
he to suffer his friends’ statement to pass, that the “ Eastern 
Counties have still the right to use the fish-joint, free of all 
royalties,” after the patent has expired 8 years! ! 

Let not your readers suppose that I attach any great 
merit to my happening to be the first to plan or invent the 


fish-joint. Twenty competent mechanicians would all have | 


arrived at the same result. But I happened to be the one 
to exereise mechanical coramon sense, and I cannot permit 
a grasping spirit to shelter itself under the untruth that I 
profited pecuniarily by the transaction. 
I am, Sir, 
Yours faithfully, 
W. Barpers Apams. 


lhere was no provision of 


It was therefore pro- | 


ble durability : short, whether it is not a 


THE FISH-JOINT. 


To ruz Eprtor oy Esornernise 
Stx,—I observe a correspondence going on in your journal 
j respecting the above. There seems to be a diversity of 
| opinion as to the utility of “ fish-jointa,” and also as to whom 
the invention is due. 1! also perceive that Mr. W. B. Adams 
| is intending to throw some light on this subject, in the shape 
lot “a History of the Fish-joint, a history as amusing, and 
| possibly instructive, to your readers and those interested in 
railways, as the History of the Diamond Necklace, by Carlyle, 
| was to thoee interested in courts.” I, for one, shall hail the 
appearance of this History, and in order to make it as com- 
| plete and correct as possible, I beg to furnish a link im the 
chain of facts to be adduced, and without which the said 
History would not be faultless. 1 do not intend to intrude 
} my opinic np as to the merits or demerits of the invention, but 
sumply to state that thirty years’ ago I used “ fish-plates” to 
the jomts of rails constructed exactly as they are now used, 
| so that they have not been in the slightest degree improved 
| or modified sinee I used them. 
| I do not make a charge of plagiarism, but simply state a 
fact, and hope you will favour me by inserting this note in 
your next issue. 
i" Yours truly, 
Liverpool, April 12, 1869. Witrsam Dopps. 
Will Mr. Dodds state on what line of railway he employed, 
thirty years ago, the fish~plates to which he refers, as being 
‘eractly’ simular to those now used.—Ep., E. 


AIR-SURFACE CONDENSERS. 
To raz Evrron op Enxcinerrine 

The caleulations you make as to my experiments on 
this subject do not agree with the actual results taken as 

wccurately as I was able to take them. 
The fan I used bad a radius of 7} in., and the exit for the 
air was barely 2 in. diameter, giving a section of, say, é 
| square inches. Now the fan itself was Jin. wide, so that if 


it was delivering a etratum of air 1 in. thick and 3in. broad, | 


the average speed of that air would be represented by re- 
dueing the radius half an inch and multiplying by 67 to 
get the circumference, say, 7 x 6}—44in. circumference. 

The fly-wheel driving the fan went at from 75 to 80 re- 

lutions per minute (I have timed it to-day), and it multi- 

ied the fan 13 times. So if we assume the fly-wheel to go 
ut 77 revolutions per minute, then the fan went 77x 13= 
1001 revolutions. For ealeulation sake, I will call this 1000, 
Now the circumference of the fan delivering air was, a 
above, 44 in., so that the fan delivered a’stream of air at the 
rate of 44,000in. per minute, and as that stream was 3 in. 
wide and 1 in. thick, the quantity delivered was 

H 000 x 3= 132,000 cubic inches per minute. 

The quantity of water condensed by the seven tubes 
through which this air passed was 25.69 gills per hour; but 
if we call this 25.6 gills it is exactly one-hundredth part of 
80 gallons, so that 152.000 « 100— 15.200,000 cubic inches of 
air per minute were required to condense at the rate of #0 
gallons an hour. And this air was certainly not raised in 
heat more than 30°, if so much. 


| You ealeulate by theory that 732,213 cubie feet of air 


raised 6 or 732.213 21,464,426 eubic feet raised 30° are | 


ense 80 gallons in an hour; and if I divide 
1464426 
wo 


requisite to con 


this by 60 to get the quantity per minute, I have 


24407.1 as the cubic feet per minute; and reducing this to 
cubic inches by multiplying by 1728, 1 get 24407 x 1728=— 
2,175,296 eulne inch tf air per minute in the quantity 
which you calculate theoretically to be necessary 


I used 13,200,000; you say I must have used 42,175,296, 


or more than three times as much. How is the difference to i 


be accounted for ? 

You take the specifie heat of air and compare with the 
| specific heat of water. Nowisthis right? I am abstract 
ing heat from steam, not from water, and the heat I am 


abetracting is latent heat, and not sensible heat. Spec he | 


| heat is in tteelf somewhat analogous to latent heat. Now, are 
there any experiments sufficiently satisfactory to prove that 
| the latent heat of steam when applied to the heating of air 


has the same effect as sensible heat? Again, is it nght to | 


base your calculations on the specitic heat of water as com 
pared to the specific heat of air, when itis steam that we are 
dealing with and not water ? 
At all events, the fact 

the fan I used could not supply more than one-third 
part of the air which you by calculation deduce to be neces- 
sary to produce the effects which I did produce, therefore, we 
are between the horns of this dilemma: either my experi- 
ments were altogether fallacious, or your theory is not 
correct. But | made three different trials, and all 
agreed pretty well together, therefore | am driven to the 
conclusion that they were substantially true. If the diffe- 
| rence were asma!l one it might be accounted for, but it is so 
| great that no trifling error could possibly have created it. 
| No doubt it is possible that a considerable portion of the 
| water produced may have come over in the shape of water, 
j and not as steam, but to make it agree, two-thirds of the 
whole quantity must have been earried over as water, and 
lonly one-third as steam, which seems to me plainly im- 
| possible. 
As to the power requisite to drive the fan, it is plain that 
| if you estimate the quantity of air at three times what is 
| really requisite you also over-estimate the power wanted in the 
| same proportion. Again, it does not follow that the particu- 
lar form of condenser I suggested is the proper one to adopt. 
If we doubled the sectional area of the pipes without in- 


staring us in the face that 


| creasing the surface we should halve the velocity of the air, 
jand of course diminish the power requisite to drive the 
fan. My object was simply to prove that air-condensers are 
practicable, and that air in motion is a much better con- 
ductor than air at rest, and this, I think, I have satisfactorily 
proved. Iteeems to me that some one more deeply in- 
terested in this matter than I am should now take it up, the 


Metropolitan Railway Company for instance. Messrs. Carter 
and Co. will gladly show any of the railway officials the ap- 
paratus which they fitted up for me, and will give them every 
tacility to test it by further trials. 
Lam, Sir, your obliged Servant, 
London, April 12, 1969. G. A. Hare. 
\It would be quite impossible to calculate, with any ap- 
proach to accuracy from the data furnished by Mr. Haig, 
the amount of air which the fan employed by him supplied 
during bis experiments; and all we can do, therefore, is to 
show the amount of air which a fan of such general dimen- 
sions would theoretically be capable of delivering, if proper! 
constructed ; and compare this amount with that whieh 
would be required to carry off the heat evolved during the 
condensation of the steam the tube surface. This latter 
amount may be readily ealeulated as follows: Mr. Haig 
states that 25.69 gills, or let us say 26 gilis=%.124 Ib., of 
water were obtained by the condensation of the steam by the 
tube surface : and as 978 units of heat have to be abstracted 
from a pound of steam at 15 lb. pressure per square inch, to 
convert it into water at a temperature of 212°, there must 
8.124 x 978_ 
ow 
152.42 units of heat transmitted per minute by the tube surface 
to the air. An unit of heat will, as we have shown on a previous 
occasion, raise the temperature 4.2 Ib. of air 1°, or as air at ordi- 
nary atmospheric pressure and temperature weighs).0761 Ib. per 
cubic foot, an unit of heat will raise the temperature of 55.2 
eubie feet 1°. If we suppose the temperature of the air to bo 
raised 30° in passing through the condenser, there would 
3) 49 » 55 4 
thus be required —- 56.2 _ 945,04 cubic feet per minute 
to carry off the heat transmitted by the tubes. Next as to 
| the quantity of air which the fan was capable of supply- 
ing; and here we may remark that the mode of caleulation 
adopted by Mr. Haig is far from being the correct one. 
| A properly proportioned fan should theoretically deliver, 
at a velocity equal to that of the tips of its blades, a 
stream of air having a sectional area equal to the breadth 
of the blades at their outer ends multiplied by the cir- 
}cumference of the circle deseribed by those ends. The 
degree to which the delivery of any fan approximates to this 
theoretical quantity will depend upon the construction of the 
fan itself, and upon the good or bad arrangement and 
gh per of the pipes with which it is connected. 
n the case of the fan employed by Mr. Haig, the 
| circumference of the circle described by the tips of its 


have been, under the above circumstances, 





, | Dilades was 3.927 ft., and the width of the blades at the tips 


| being 3 in., the theoretical sectional area of the stream of air 
which should be delivered at the speed of 3927 ft. per minute 
(the speed of the tips of the fan blades) would be 0.982 
| square feet, and the number of cubic feet delivered per 
|}minute would be 3456.3. Now we do not for a moment 
suppose that the fan employed by Mr. Haig, and which was 
probably a roagh affair, ever delivered anything like this 
| quantity; bat we have shown that the quantity required 
was only 243.24 cubie feet per minute, or only about one- 
| sixteenth of that which the fan, if properly constructed, was 
theoretically capable of delivering, and we therefore see no 
jreasom for doubting that it would furnish the supply 
required. In answer to Mr. Haig’s remarks on specific 
|heat.we need only state that the fact of the specific 
heat of air being to that of water at 0.238 to 1 is in 
}no way affected by the manner in which the air is 
| heated. This being the case an unit of heat (or the amount 
|of heat which would raise the temperature of a pound of 
water 1°) will raise the temperature of a pound of air 4.2° ; 
amd it will, of course, be of no consequence whether the 
junit of heat is given out by steam during condensa- 
tion, or whether it is obtained from any other source 
As regards the power required to furnish the supply of 
air to the condenser proposed by Mr. Haig in his former 
letter, we must maintain that we have in no way over- 
estimated it. We, however, quite agree with our cor- 
respondent that the power required might be greatly 
reduced by increasing the sectional area of the tubes, or by 
| shortening them and at the same time increasing thé ir 
; number; and we in fact stated as much in our first article 
on air-surface condensers published a month ago. The 
calculations which we gave last week, however, applied to a 
condenser having the proportions mentioned by Mr. Haig, 
and not to a modification of it. We quite agree with Mr 
Haig as to the importance of the subject he is investigating, 
| and we feel sure that his experiments will be regarded with 
much interest in many quarters.—Ep. E 


RECENT PATENTS. 
Tue following specifications of completed patents are all 
dated within the year 1865; and that year should be given 
| in ordering them, at the annexed prices, from the Great Seal 
Patent Office, Chancery-lane. 
| (No, 2011, 2s. 10d.) William Armand Gilbee, of 4, South- 
street, Finsbury, patents, as the agent of Charles Justin 
| Deblon, of Lille, machinery for making’ cards for carding, 
which it would require drawings to describe. 

(No. 2012, 8d.) Matthew Gray of Highbury Hill, and 
Samuel Gibson, of Silvertown, patent methods of coating 
telegraph conductors. The chief feature claimed in this 
patent consists in so arranging the nozzles through which the 
wires pass after reeciving their coating, that each is capable 
of independent adjustment while the covering operation is 
proceeding. This arrangement facilitates the attainment of 
an equal thickness of coating throughout. The patentees 
also propose to produce a more perfect adhesion of the gutta- 
percha coating to the wire, by treating the latter with a 
mixture of gum-balata, rosin, oil, and pitch. 

(No. 2014, 10d.) Cornelius Whitehouse, of Bridgetown, 
near Cannock, patents making the ends or cutting parts of 
mill-bills, or picks for dressing stones, separate from the 
frame or head which is paid to the shaft; the ends being of a 
dove-tail form at their inner ends so that they may be 
securely gripped by the head. 














Aprit 16, 1869.] 





ENGINEERING. 








(No. 2020, 10d.) John Douglas and Alexander Douglas 
of Stranraer, patent an arran nt of reaping machine in 
which the knives are mounted on a pitch chain, this chain 
passing over 4 pitch wheel placed at the outer end of the 
finger bar and another at the lower end of a vertical shaft 
which is driven by gearing. We believe that this method 
of mounting the knives of reaping machines, if well carried 
out, will be found to possess several advantages over that 
ordinarily adopted 

(No. 2022, 1s.) Alfred Vincent Newton, of 66, Chancery- 
lane, patents improvements in brick making machines. This 
patent relates to arrangements for conveying the elay from 
the crushing mill to the press boxes, and for moulding and 
compressing the clay and discharging it from the moulds. 

(No. 2024, 6d.) Potto Brown, of Ho ughton, and Bateman | 
Brown, of Huntingd m, patent a simple instrument for 
ascertaining the irregularities in the surface of millstones. 
This instrument consists of a couple of straightedges arranged 


parallel to each other at a oh rt distance apart, and | 


attached at their ¢ pw toa ” ular frame of somewhat less 
diameter than the sto to » dressed. The whole forms 
a kind of skeleton pr wl Bot, and is used in the same 
manner as a surface plate would be. 

(No. 2025, 10d.) Charles Thomas Burgess, of Brentwood 
patents various details in the construction of reaping 
machines, which we could not describe briefly. 
in part refers to arrange: { 
the principal working parts. 

(No. 2026, 8d.) William Sowerby, of London, patents 
a peculiar form of rail intended to be laid on common roads 
for the use of ordinary vehicles having wheels without 
flanges. This rail consists of three fins radiating from a 
common centre, these fins being united at their roots by 
arcs of circles so that the rail has three similar hollow sides. 
The rail ean thus be turned and the three sides used succes- 
sively. Special forms of chairs, &c., and a method of earry- 
ing the rails over marshy ground on dwarf screw piles, are 
also included in the patent. 

(No. 2029, 2s.) Benjamin Theophilus Moore, of Elm- 
lodge, Spring-grove, Isleworth, patents the arrangement 
for protecting water-pipes from frost which we illustrated 
and deseribed on page 90 of the present volume. 

(No. 2034, 10d.) Jonathan Mitchell, of Bradford, patents 
arrangements of furnaces for steam boilers, &c., the pecu- 
liarities of which could not be explained clearly without the 
aid of drawings. 


THE PATENT JOURNAL. 
Grants of Provisional Protection for Six 
onths. 

3340. WittuiaAm Henny Lewsxox, Hampetead-road, Jonny 
WiLtiAM PREARMAN, and WILLIAM JAMES PRARMAN, Castle- 
street East, Oxford-street, Improvements in the apparatus 
used in the production of surfaces for printing music.” 

635. Freperick Newron Grsnorne, 445, West Strand, and 
Hexgert ALLMAN, Ampthbill-equare, “Improvements im the 
manufacture of tubes of metal to be employed in the construc- 
tion of tubular telegraph poles, masts, and spars, steam tubes, 
and similar purp A 

787. Epwarp Sanps, Manchester 
paratus for producing mvtive 
motion.” 

811. JEAN Jacovures Gitter Damrrre, Joserm MARIZ AGNELLET. 
and Heeror Denis Dusois, Paris, “ improvements in the manu- 





ents for efficiently lubricating 




















en 
A new mode of and ap 


power by continuous rotary 





The patent 


916. WildtAM MEARIN 


879. Cuaname Lonaerma, Lancaster-street, Birmingham, ~Im- 
28 ments in cramps for flooring bossds and other purposes.” 
Loves Asn ISraxt, 1. . Creseent, Minories, “ Improvements | 








in the mode of and 7 of epparatus for manufacturing 
Po uric acid.” 

5 ANgOIs DE BowEns, Phi U.S., “ lwprovements in 
machinery frases bade and other similar articles.” 


RSS. Mactan Fortarne Mavry, 14, Upper @ 
Dorset-square, “ The heating of railway and all other 
steamers, vessels, public and private apartments, or buildings, 
by means of electricity.” 





889. JOHN BaRRactoven Fett, Spark Bridge, ——— 
in or applicable to locomotive engines, carriages, and permanent | 


way. adapted more particularly for railways — steep 
| _ inctines, hat which may be ased upon railways of ordinary 
gradients.” 
890. Rorert Wriusam Pace, 58, South Molton-street, “Im- 
.. ments in the construc ton of garden and fire engines for 
: pumping and forcing water,” 
} 892. CHARLES McDexmort, Tunnel Hotel, Edge Hill, Liverpool, 
| * An improved press for applying cx mbined eyelets and paper 
fasteners and the ordinary shoe eyele ts.” 
£95. Josern Nervi, Abergavenny. 
apparatus for securing window sashes and blinds, in rendering | 
| the sashes weather tight, and in removing the strain from the 
ines when the sashes are cloved,’ 
896, WitiiAM Evwasp Newton, 66, Chancery-lane, “ Improve- 
ments in the mechani«m for working heavy guns or ordnance.” 
897. ALFRED CLAYTON, & uthampton, and JOHN RIL&Y 
mingham, “ Improvements in firearms,” 
9%, THOMAS SHAKESPEAR and George IuisTox, Birmingham, 
— ments in sewing machines 
899. CHARLES FBranAm PARKINSON, AARON MetTCALY. Joun 
MercaLy, and WiLitaAM Heskera HEAL», Preston, “ 
ments in mules for spinning.” 
9). Furepexick Baker, Kennington, “Improvements in means 














struction of sewing machine table.” 
“improved means of and| 958, FPaeperick BRenver, Manchester, “Improvements in rail- 


| 9 





Improve- | 


ihe: Wiasam Part Horx, Wouldham, “Improvements in 





velocipedes,” 
nb. poe ——_, Edinbargh, “ Improvements in railways 
953. CLINTON Enocumes ie Soovess. 166, Fleet-street, “ Improved 
pee! — or winding , and apparatas 
heing applicable to other ana ay gl 
Pg pot ney Ki in steam 





boilers or gene: 

956. Tuomas E van AN "Wriisaun, Newport, “ ae Hot eas method 
of, and apparatus for, distilling bydrocart« 

957. Witias Fass Procroa, Ch id gtr imp’ 1 con- 








ways, 
oo, Tuomas Guonas Wass, Manchester, “ ere in 
furnaces for the facture of glass, called * melt- 


ing furuaces,’ and in the manufacture of melting pots for the 
same.” 


tir-| 960. Hewny Yourna Danracotr Scort, Ealing, “ Improvements 


in lime and other kilns.” 

962. AvsTiIN Cuambens, Fairfield-row, Bow, “ lmprovementa in 
carriages, vehicles, or conveyances propelled or moved by 
manual power, parts of which improvements are applicable also 
to other purposes.” 

BenJamis Donson and James EASTHAM, Bolton, * Certain 
improvements in carding engines.” 


and apparatus for tocking and unlocking railway point and | 964. Frepsnick Wuaiam FoLtows and JouN Bats, “Certain 


signal levers.” 

901. Jonas Woopmran, 
cramps.” 

905, JouN JAmes Boomer, Newport, “Improvements in the 
mac uta ture of iron and steel, and in the apperatus to be em- 
ployed therein, part of which improvements are also applicable 
to he treatment of « th rf metals and alloys.” 

906. Frepeaicx Hurp, Rochdale, “ Improvements in machinery 
for excavating coal and other minerals, and in apparatus for 
compressing air for driving the same, and for other purposes.” 

907. JONATHAN Rosen? Batuir, 1, Rochefort Villas, Hoe-street, 
Walthamstow, “impruvements in wagons for carrying coal, 

*, ballast, and other like goods and materials.” 

908. JonN Henny JOuUNSON, 47, Lincoln’s-inn-fields, 
ments in the manufacture of fron and steel.” 

909. Thomas Cuampion, Northampton, “A new and improved 
method of constructing the flues or chimneys of houses and 
other buildings, and in apparatus connected therewith.” 

910. JouN TYNDALE GueENrI#L», Pencester-street, Dover, “An 
imyroved side arm for clearing the chambers and rifling of 
ordnance.” 

911. Tomas BAKs 
in fire-escapes,” 
912. WriitiamM CHanLes Denyer, 17, Gresham-«treet, “ Improve- 

ments in machinery for tilling land.” 

913. JouN THOMAS CALOW, Staveley, “Improvements in safety 

apparatus oP plicable to cages or hoists used in mining or lifting 

machines, 

914. CHARLES Marspex, Kingsland-road, “ Improved means of 
and apparatus for making gae and water-tight flexible joints to 
pipes and tabes.” 


Bradford, 





“ Improve- 


n, 10, Duke-street, Brighton, “ Improvements 











3, Great Wood ‘An im- 
uns for raising, he wering, oat securing 








proved apparatus or me 
sliding window «arhes.” 
917. WHLLIam ERT LAKE, &. Southampt n-buildings, “ An 
improved electro-magnetic machine.” 
918. THomas Sowpen, 6, Moor-erescent, Leeda, and Jossrn 














fac ture of pulp suitable for paper 

821. THomas MARTIN, Seafield House, Formby, “ Improvements | 
in the means for supplying ammunition and other objects to | 
troops r action, and in cars or vehicles employed for that | 
purpose, also improvements in such ammunition and in the | 
mode of packing the same.” 


823. Jonn CARTER RAMSDEN, Bradford, * 
for weaving.” 

825. Joun Hexnxy Jounson, 47, Lincoln’s-inn-fields, “ Improve- 
ments in frearms and ordnance, and in cartridges to be used 
therewith. which cartridges are also applicable to other firearms, 
to the exploding of destructive engines of warfare, and for use 
in mines,” 

829. Samvet Haycrart, Birmingham, ALrraep HAYcraArt, and 
SYDNEY HAYCRAPFT, Stroud ovements in stationary, loco- 
motive, and marine steam engines.” 

t THOMAS St 

Westminster, “ Lmprovements ir 

f constructing and manufactut 

833. Josian RitcHik, Leicester-etreet, Leicester-cquare, “ Im- 
provements in fly wheels ~onstructions, rendering the 
same heavy or light as may be required.” 

£35. EDWARD AUGUSTUS LNGLEFIELD, Grove End-road, St. John's 
Wood, Improve ments in steering epparates worked by bydro- 
static pressure 





Improvements in looms 











Vincent Works, Vincent-street, 
vax burners, ens d in the meth« i 
z the same 











and other 





837. Francs Witi1aM Fox, Atlas Lronworks, near Bristol, “ Im- 
provements in locomuet nes and carriages for railways,” 

£39. CHRISTOPHER EHILL, Birmingham, ~ lmprove- 
ments in bree« hloading f firearms.”’ 

41. Epwarp Tuomas Hvueues, 123, Chancery-lane, “ Improve- 
ments in weighing scales.” 

3. ALFRED VinceNT NewrTon, 66, Chancery-lane, “ Improve- 


ments in obtaining motive power for sewing and other ma- 
chines.’ 

847. Jonw HamriTon and Roverr PaTersow, Glasgow, “Im- 
provements in apparatus for comtainimeg, treating, preserving, 
cooling, withdrawing, and conveying fermentable and aérated 
beverages,” 

83, Joun Vincent Rosrsox, “ Improvements in the produc- 
tion of negatives applicable for photographic printing, and for 

btaining raised printing surfaces.” 

855. Jown Kay, Glasgow, “Improvements in the mouthpiece of 
wind instruments.” 

857. Henry Enwarp Newton, 
ments in motive- power engines.” 

859. Wittiam Ropert Lake, & Southampton-buliidings, “An 
improved hay-tedding mac hine . 

861. Jown Loapen, Upper Clifton-street, Worship-equare, “ Im- 
provements in means or apparatus for injecting water into 
Steam boilers. 

%5. Weetzny Crossney and Jonny WALKER SWITHENBAXK, 
Bradford, “ Improvements in b shuttles e 

867. HENRIETTA VANSITTART, Richmond, “ Improvements in the 
eonstraction of screw prope ti ers.” 

873. Jaues Ezexre: Euenson, Trenton, New Jersey, “Improve- 
ments in rocking and recitning chairs.” 

875. ALEXANDER CLARK, Bathbone-place, “Improvements in 
machinery for rubbing and mixing paints, chemicals, fertilisers, 
and other substances,” 

877. Roser’ Gueeson, Wigan, Improvements in the construc- | 

tion of firebars to be empivyed in furnaces.” | 


66, Chancery-lane, “ Improve- 





} 920. ALEXANDER CARNEGIE KiKk, Glasgow, 


Newton, Leeds, “ Improvements in bobbins, and in regulating 

the motion of bobbins in machinery, for preparing, spinning, 

doubling, warping, and reeling flax, cotton, and other fibres, and 
in other machinery in which bobbins are used.” 

“ Improvementa in 

eooling liquids and in apparatus therefor ” 

922. HAY Downin, Corsu rphine. and Isaac BLUE Hangin, 
Edinburgh, “ Improvements in shoes for horses.” 

023, WittiamM Epwakp Gepor, 11, Wellington-street, Strand, 
“A novel construction of box for holding matches and other 
articles.” 

924. GEO ROE DYM 
powder.” 

925. Lovrs HANNART, Upper Charies-street, Clerkenwell, “An 
improved muzzle for dogs and other quadrupeds.” 

926. Groree Hovesor, Bradford, Henry Bottominy, Low 





», Birmingham, “ A new or improved baking 


‘Improvements in flooring 





Moor, and Ezra Cockkort, Odsxall Moor, “Improvements in 
jooms for weaving | 

Improvements in machinery fur manufacturing semolina and | 
floar 

928. Nrewnoras Vorce. Hander “Improvements in or con- 
nected with greenhouses and other buildings, part of which { 
applicable to stretching wires in other situations for training 
plants or trees.” 

929. Henny Hascnks, Watling-street, “ Improvements in breech- 
loading flrearma.” 

930. Davin Jones, Birmingham, * Improvements in the mann- 
facture of buckets, pails, and other similar articles of bellow 
ware “4 

931. Frepentck Parker, Leeds 
engines working on the ‘central rail’ system 

932. J&aN JAQUILLARD, Geneva, Impr overnents in musical 
boxes,” 

933, BENsamIx Josern PARNARD MILLS, 35, Southampton-build- 
ings, “Certain new and useful improvements in processes and 
apperatus for extracting oleaginous mutter from vegetable, 
abimal, or mineral substances, in the preperation of mat rial 
for distillation, and the menafactare of starch, sugar, and 
fertilising agents.” 

934, JOUN WAKD GIRDLESTONE, 37, Norfolk-street, Strand, * Im- 
provements in constructing and treating ships and vessels to 
eorrect and prevent compass deviations.” 

936. Wittiam Rippett and Tuomas Biercner, Pishopegate- 
street, * Improvements in sewing machines.” 

937. Fennenx Batiov TAYLOR, Glasgow, * An improved numeri- 
cal counting and recording machine.” 

938, Gt STAY Bioem, Dusseldorf, and Exnst Scnemt, New 
York, “ Improvements in breech-loading frearme and In cart- 
ridges to be used therewith and with other descriptions of 
breech-loading firearme.” 

939. Wriuiiam Borrat Lagg, &, Southam pton-buildings, “Ime | 
provements in the manufacture of soda and potash,’ 

42. Epmt SD Monewoon, Rock Cottage, — Ferry, Glamor- 
ganthire, “ Improvements in coating meta 

043. Samuet Fintn, Leeds, “lm vs Lean in picks and rail-) 
ways for cutting coal and other minerals, part of which can be | 
applied to railways used for other purposes.” 

4. ALEXANPER CLARK, Rathbone-place, “Improvements in| 
stereoscopes.” } 


“Imp rovements in locomotive 

















| 1032, Jouw Perure, jun, 


improvements in lawn-mowing machines,” 

965. Tuomas Antave Diiiox, Dublin, “ Improved methods of 
and sogpentas for utilising the waste steam of locomotive 
er 

966. Teowas GreEenwoon, Leeds, and Joun Keats, Leek, “ im- 
provements in the manufacture of boots and shoes, and in ma- 
ehinery to be used in such manufactare,” 

967. Avovustus Fraser Baran, Pimlico, ~ Improvements in earth 
closets and urinals,” 

968. Rosert JonNnson, 6, Waterloo-place, Pall Mall, “ lmprove- 
ments in the construction of continuous bar or strainea wire 
fences.” 

969. Grorce Weis, Westminster, “ Improvements in separating 
copper and bismuth from ores containing metals, either sepa- 
rately or combined with other metals.” 

972. WittiaAM Langen, Whitechapel-road, “ A new and improved 
method of and apparatus for appilances for the manufacture of 
cigars.” 

973. Bexsamin Josern BARnany Mr.s14, 35, Southampton-build- 
ings, “ Improvements in envelopes,” 

974. Thomas Consett, Shrewsbury, “ Improvements io carta, 
wagons, and drays.” 

975. Bensawin Craves and Hrau Craven, Hazlebead, near 
Sheffield, and JONA THAN Nowe, Craven, Highthorne House, 
near York, “ An improved brick and tile pressing machine.” 

976. JAmes Lives#y, 9, Victoria Chambers, Westininster, * ‘Im- 
provements in the permanent way of railways.” 

977. Joun Apvy Horxixson and Josern Horkinxson, junior, 
Huddersfield, “Improvements in direct-acting steam engine 
indicators.” 

978, Ricnanp Jones, Botolph-lane, “ Improvements in the pre- 
nery ation of animal and vegetable sabsetunces to be aszed ag 
food,” 

981, Tuomas Liprratr, Orange, U.8., “ Improvements in engrav- 
ing and chasing articles of metal.” 

984. Henny Caktex and George Henny Epwanns, Bow, “ im- 
provements in breech-loading firearme known as ‘ Chassepot 

en” 


996. JAMES BecxetT, Liandudno, and Antnun WiiiiAM Fre, 
Caernarvon, “An improved self-acting break for railwa y 
carriages.” 

988, Jonsx Barsours RowcLivr®, Manchester, “ Improvements 
in the manufactare of wire cloth for paper-making machines.” 
9%. Tuomas Higotns, 5, Warrington-gardens, Maida-hill, “ Im- 

provements in hats.” 

992, Wriitam Gipson, Birmingham, “ Improvements in cramp 
keys or implements for taking to pleces. putting together, and 
lubricating breechoading firearms, and for other like uses.” 

994. WuUAJAM AL LAR, Sunderland, “Improvements in marine 
steam engines.” 

Inventions protected for Six Months on the 
Depoatt of Complete 8 cations. 

989. CHar.es DoueLas Norton, 94, Old-street-road, “ A new and 

— sd method of weking revolving buvt and shoe heels and 


tips 
927, JOHN James Bacsnawe, Thames Steelworks, Sheffield, | 1004. Sorowon Kexvow Hoxsrk, Philadelphia, “ Improvements 


in coal and grain boat elevators.” 


} 1011. Jaues Howpen, Glasgow, “ Improvements tn the ma- 


terials for preventing the escape of heat from the surfaces of 
cylinders, boilers, and other vessels or apparatus containing 
heat,” 

1017. FRayscrs Born, Boston, U.S. “Certain new and useful im- 
provements ip the construction of breech-loading firearm.” 

Patents on which the Stamp Duty of £50 has 

nm . 

1019. Ropext Leake, Wittiam Soseios, and Josgen Beckerr, 
Mancheeter, “ Improvements in machinery fur engraving end 
etching rollers and other surfaces.”— Dated 10th April, 166. 

4). James TANSLEY, Bedford, “Improvements in the construc- 
tion and mounting of safes, part of which improvements is 
applicable to shutters and doors of buildings where security is 
required.”- Dated 2nd March, 1866. 

1031. Gonrrey AnTHONY Exuen, Eccles, “Certain tmprove- 
ments in machinery or apparatus for wag and ans 
cotton and oth: r fibrous substences.”—~Dated Lith April, 

1041. Joun Janes Bopwen, Newport, “ Improvements io 4% 
treatment of eiag or cinder from biaet farnaces. ined ventas 
and other furnaces, and in a 
which improvements are aleo app 
the menvfseture of fron and steel.”"—Dated 12th April 166, 


Patents on which the {os Sane Duty of £100 has 


974. Jons COLLING, me . “ improvements in apperatue for 
reefing ships’ sails.””—Dated 5th April, 1862. 

1028, Geouece Dine Menters, 5, Royal Crescent, Margate, “ Im- 
provements in the preparation of is to be employed in 
the making of beer and in the machinery or apparatas employed 
therein.” Dated 10th April, 1862. 

chdale, “ Improvements in machinery 

or apporstas for blowing and exhausting air.”—Dated 10th April, 

1862, 





114. GeoncE TOMLINSON BovsrrELo, Loughborough Brixton, 
“Improvements tn machines.” —Dated 17th th Apri ine 1862. 
1218, AL®xanoeR Canweore Kink, 


Pathgate, N 
“ gt tans in refrigerating apparatus,”— Dated 25th April, 
186: 
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The patent for fishing to be divided into six shares: One- 
sixth Mr. Adams, one-sixth Mr. Richardson, one-siath Mr. 
Samuel, one-sizth Mr. Ashcroft, and two-siaths to be allotted, 
if required, to such parties as can obtain a local order, as 
may be mutually agreed on. ‘There was no provision of 
any kind for any consideration either to myself or to Mr 
Robert Richardson, and he subsequently agreed to it, as I 
had done—that is, in plain language, two-sixths of my share 
and two-axths of Mr. Richardson's share were taken away.” 

Why dui I ee to this? it may be asked. Let those who 
live upon a railway, and have dealings thereon, suggest an 
anewer. As high-:alnded men may be found on railways as 
anywhere else, but 00 also, vice versd, they are not exceptions 
to the general deteets of humanity. 

1 remembered the fable of the beaver pursued by the 
hunter, and, not feeling sure that the share left would not 
also be demanded, I gave tt away absolutely to my brother 
Charies Adams, April 27, 1%50--one-sixth share and all 
other interest in the fish-joint, Consideratee, 5s. It was thus | 
placed beyond my power. 


Samuel, wished to join other patentces, and become a Per 
manent Way Company, intending to work with many partners 
in the background, “ who could obtain Weal orders.’ Charlies 
Adams dernurred to belonging to an unlimited company, of 
which he knew not the composition. It was therefore pro- | 
aed to buy him out. Robert Richardson had no money, 
Poser Asheroft had no money—so they said—and Mr. Samuel 
bought the interest of Charles Adams for the sum of 2000/ 
to be paid in instalments from June 12, 1851, the instalments | 
to cease in case of the invalidity of the pate Mr. Samuel! 
and Mr. Asheroft had therefore one quarter each without 
paying for it, and Mr. Samuel had an additional quarter by 
paying for it. This is merely an abridgment facts involv- 
ing many other circumstances, at a future time to be given. 
The value of the fish-joint patent at that time was therefore 
Rod 

In August, 1868, the Permanent Way Company issued a 
writ against the Great Northern Railway Company for in- 
fringing the improved fish-joint of Charles Heard Wild, the 
improvement consisting of grooves in the fishes to keep the 
bolt heads tight. The motive for this probably was that the 
original fish dated from 1847, and the Wild fish from 1853 
running six years longer. The lawsuit was a kind of Trojan 
war, and cost the Permanent Way Cou pany, it was said 
10,0001, when they finally lost the suit 

When the fish-joint patent, of 1847, was drawing to a 
close, the members of the Permanent Way Company ay 
to my solicitor for permission to use my name tn 
for a renewal of the patent The terms were that 
pay all costs and expenses, and pay me one 
royalties on every kind of fish they might use 
viee I agreed to the proposition 

The application failed, as the 
already liad too much profit 

And now to the mechanical question as to the fish in 
chairs, and the bolted fish The pening or length of the un- 
the latter is 


Lords” thought they had 


supported point In the fish is 6 in., the pening if 
2tin. The depth of the rail is Sin., the depth of the fish is 
2iin.; therefore the two fishes are only equal to half the 
strength of the rail even were they solid; but the holes re- | 
duce them considerably Again, by reason of the obtus 
angle between the fishes and the rail tables, the strain on the 
bolts becomes excessive. They strain length-long, and the 
nuts get loose, and the fishes work The best form for keep 
ing the fishes tight, is the worst form for k ng the rail 
tables durable The numerous patents for bolts have 
usually reference to these defects. Every one who watches a 
train passing over fish-joints can see the bending and strain 
ing both vertically and horizontally. The belts wer 
orginally fin. in diameter, and they have grown to jin. and | 
lin., and it is obvious that the larger the bolts the weaker 
will be the fishes. I am, therefore, justified in saying that 
“the fish-joint, as used, is only a patchwork contrivance 
Why it continues to be so used is, that parallel bare are 
easily rolled, and cut to lengths without much trouble in | 
fitting. They are rough and ready, but anything rather than 
permanent, or consonant to mech anical lawe. 

I would suggest to Mr. Price Williams that statistics are 

' 


not mechanics, and of the two the latter require the greatest | 


exactitude. Statistics may be very elastic, and made to prove 
many things other than principies, but in mechanics ever 
elastioty mnust be provide d foren princ) les I shall be ad 
to hear Mr. Price Williams's discussion of the mechanical 
principles of the fish-joint, and then we will go into the dis 
cus ion of a certain bit of permanent way much taiked of 


& 


first, how far it is original, its prime cost, multiplicity of 
arta, an’! pr vmable durability + short, whether it is not a 
nash. such asa “ navvie’’ might have produced, or the Clown 


in a pantomime when he manufactures a wheelbarrow, with 


through a Cheshire che 

Pantaloon for a body. | 
on the axle, and his feet in the hands 
driver 
And why are Mr. Price Williams and Mr. Peter Asheroft 
now hunting in couples to assert that Mr. Peter Ashcroft in- | 
vented the fish-joint, after the lapse of 22 years undisputed, 
and that I was paid for it with 2000/., the boot being on the 
other leg, and all demonstrated by documents and dates? 
How came he in such a secretariat? As Moliére says, 
* What the devil did he do in that galley?” And how came 
he to suffer his friends’ statement to pass, that the “ Eastern | 
Counties have still the right to use the fish-joint, free of all | 
royalties,” after the patent has expired 8 years! ! 

Let not your readers suppose that I attach any great 
merit to my happening to be the first to plan or invent the | 
fish-joint. Twenty competent mechanicians would all have | 
arrived at the same result. But I happened to be the one 
to exercise mechanical common sense, and I cannot permit | 
a grasping spirit to shelter itself under the untruth that I 
profited pecuniarily by the transaction. 

1 am, Sir, 
Yours faithfully, 
W. Barpers Apams. 


} pared to the spe 


THE FISH-JOINT. 
To tux Eprron or Exoixernrne. ; 
Scx.—I observe a correspondence going on in your journal 
respecting the above. There seems to be a diversity of 


| opinion as to the utility of “ fish-joints,” and also as to whom 
ithe invention is due. 1 also perceive that Mr. W. B. Adams 
| is intending to throw some light on this subject, in the shape 


of “a History of the Fish-joint, a history as amusing, and 


| possibly instructive, to your readers and those interested in 
| railways, as the History of the Diamond Necklace, by Carlyle, 
| was to those interested in courts.” I, for one, shali hail the 


appearance of this History, and in order to make it as com- 
plete and correct as possible, I beg to furnish a link im the 
chain of facts to be adduced, and without which the said 
History would not be faultless. I do not intend to intrade 


| my opinion as to the merits or demerits of the invention, but 


simply to state that thirty years’ ago I used ‘ fish-plates” to 
the joints of rails constructed exactly as they are now used, 
so that they have not been in the slightest degree improved 


The fish-joint owners—three of them—stimulated by Mr. | or modified since 1 used them. 


I do not make a charge of plagiarism, but simply state a 
fact, and hope you will favour me by inserting this note im 
your next issue. 

; Yours truly, 
Liverpool, April 12, 1869. Wittram Dopps. 
Will Mr. Dodds state on what line of railway he employed, 
thirty years ago, the fish-~plates to which he refers, as being 


‘exactly’ simular to those now used.—Eb. 


AIR-SURFACE CONDENSERS. 
To rue Evrror or Enxaitxernine 


do not agree with the actual results taken as 
I was able to take them. 


this subj 
accurately a 


air was barely 
square inches 
it was delivering a stratum of air 1 in. thick and 3in. broad, 
the average speed of that air would be represented by re- 
ducing the radius balf an inch and multiplying by 6} to 
he circumference, say, 7 X 6}=44 in. circumference. 

lhe fly-wheel driving the fan went at from 75 to 80 re- 

volutions per minute (I have timed it to-day), and it multi- 


| plied the fan 13 times. So if we assume the fly wheel to go 


ut 77 revolutions per minute, then the fan went 77x 15= 


| 1001 revolutions. For ealeulation sake, I will call this 1000. 


Now t circumference of the fan delivering -air was, as 
ibove, 44 in., so that the fan delivered a’stream of air at the 
rate of 44,000in. per minute, and as that stream was 3 in. 
wide and | in. thick, the quantity delivered was 

1000 x 3= 132,000 eubie inches per minute. 


if we call this 25.6 gills it is exactly one-hundredth part of 


80 gallons, so that 152,000 x 100=15,200,000 eubic inches of | 243 . wl 
air per minute were required to condense at the rate of 80 | was only 243.24 cubic feet per minute, or only about one- 


an hour. And this air was certainly not raised in 
. if so much 
theory that 732.213 eubie feet of air 
$ 2—= 1,464,426 ewbic feet raised 30° are 
» condense 80 gallons in an hour; and if I divide 
1464426 


1antity per minute, I have 
: 60 


y 60 to get the q 


cubic inches by multiplying | 1728, | get 24407 x 1728= 
$2,175,296 cubic inches of air per 1 ‘ the quantity 
which you calculate theoretix 


I used 13,200,000; you say | mu ave 


or more than three times as much. How is the difference to | 
} air to the condenser proposed by Mr. Haig in his former 


be accounted for ? 

You take the specific heat of air and compare it with the 
specilic heat of wat Now is this right ? am abstract- 
ing heat from steam, not from water, and the heat I am 
abstracting is latent heat, and not sensible heat. Specific 
heat is in itself somewhat analogous to latent heat. Now, are 
there any experiments sufficiently satisfactory to prove that 
the latent heat of steam when applied to the heating of air 


| has the same effect as sensible heat? Again, is it right to 
| base your calculations on the specific heat of water as com 


» heat of air, when itis steam that we are 
dealing with and not water 
At all events, the fact ts stari us in the face that 


the fan 1 used could not supply more than one-third | 


part of the air which you by calculation deduce to be neces- 
sary to produce the effects which I did produce, therefore, we 
are between the horns of this dilemma: either my experi- 
ments were altogether fallacious, or your theory is not 


correct But 1 made three different trials, and all | 
| in ordering them, at the annexed prices, from the Great Seal 


agreed pretty well together, therefore 1 am driven to the 
conclusion that they were substantially true. If the diffe- 
rence were a small one it might be accounted for, but it is so 


| great that no trifling error could possibly have created it. 


No doubt it is possible that a considerable portion of the 
water produced may have come over in the shape of water, 
and not as steam, but to make it agree, two-thirds of the 
whole quantity must have been carried over as water, and 
only one-third as steam, which seems to me plainly im- 
r asible. 

As to the power requisite to drive the fan, it is plain that 


| if you estimate the quantity of eir at three times what is 


really requisite you also over-estimate the power wanted in the 


| same proportion. Again, it does not follow that the particu- 
' 


lar form of condenser I suggested is the proper one to adopt. 
If we doubled the sectional area of the pipes without in- 
creasing the surface we should halve the velocity of the air, 
and of course diminish the power requisite to drive the 
fan. My object was simply to prove that air-condensers are 
practicable, and that air in motion is a much better con- 
ductor than air at rest, and this, I think, I have satisfactorily 
proved. Itseems to me that some one more deeply in- 
terested in this matter than I am should now take it up, the 





and not to a modification of it. 





Metropolitan Railway Company for instance. Messrs. Carter 
and Co. will gladly « any of the railway officials the ap- 
peratus which they fitted up for me, and will give them every 
facility to test it by further trials. 
Lam, Sir, your obliged Servant, 
London, April 12, 1869. G. A. Hate. 
It would be quite impossible to calculate, with any ap- 
proach to accuracy from the data furnished by Mr. Haig, 
the amount of air which the fan employed by him supplied 
during his ex ; and all we can do, therefore, is to 
show the — of air which a fan of such general dimen- 
sions would theoretically be capable of delivering, if proper! 
constructed ; and this amount with that whi 
would be required to carry off the heat evolved during the 
condensation of the steam by the tube surface. This latter 
amount may be readily calculated as follows: Mr. Haig 
states that 25.69 gills, or let us say 26 gille=8.124 Ib., of 
water were obtained by the condensation of the steam by the 
tube surface : and as 978 units of heat have to be abstracted 
from a pound of steam at 15 lb. pressure per square inch, to 
convert it into water at a temperature of 212%, there must 
8.124 x 978_ 
6u 
152.42 units of heat transmitted per minute by the tube surface 
to the air. An unit of heat will, as we have shown ona previous 
occasion, raise the temperature 4.2 Ib. of air 1°, or as air at ordi- 
nary atmospheric pressure and temperature weighs().0761 Ib. per 
cuhie foot, an unit of heat will raise the temperature of 55.2 
cubic feet 1°. If we suppose the temperature of the air to be 
raised 30° in passing through the condenser, there would 
32.42 x 
30 


have een, under the above circumstances, 


. I 55.2 ; . : 
thus be required ve" =243.24 cubic feet per minute 


Srr,—The calculations you make as to my experiments on | to carry off the heat transmitted by the tubes. Next as to 


the quantity of air which the fan was capable of supply- 


| ing; and here we may remark that the mode of caleulation 


The fan I used bad a radius of 7} in., and the exit for the adopted by Mr. Haig is far from being the correct one. 


2 in. diameter, giving a section of, say, 3/ 
Now the fan itself was Sin. wide, so that if | 


A properly proportioned fan should theoretically deliver, 
at a velocity equal to that of the tips of its blades, a 
stream of air having a sectional area equal to the breadth 
of the blades at their outer ends multiplied by the cir- 
eumference of the cirele deseribed by those ends. The 
degree to which the delivery of any fan approximates to this 


| theoretical quantity will depend upon the construction of the 


fan itself, and upon the good or bad arrangement and 


| proportions of the pipes with which it is connected. 


In the case of the fan employed by Mr. Haig, the 
circumference of the circle described by the tips of its 
blades was 4.027 ft., and the width of the blades at the tips 


| being 3 in., the theoretical sectional area of the stream of air 


which should be delivered at the speed of 5927 ft. per minute 
(the speed of the tips of the fan blades) would be 0.982 


| square feet, and the number of cubic feet delivered per 


The quantity of water condensed by the seven tubes | minute would be 3856.3. Now we do not for a moment 


through which this air passed was 25.69 gills per hour; but suppose that the fan employed by Mr. Haig, and which was 


probably a rough affair, ever delivered anything like this 
quantity; but we have shown that the quantity required 


sixteenth of that which the fan, if properly constructed, was 


| theoretically capable of delivering, and we therefore see no 
reason for doubting that it would furnish the supply 


required. In answer to Mr. Haig’s remarks on specific 
heat,we need only state that the fact of the specific 
heat of air being to that of water at 0.238 to 1 is in 
no way affected by the manner in which the air is 


: : | heated. This being the case an unit of heat (or the amount 
24107.1 as the cubic feet per minute; and reducing this to 


of heat which would raise the temperature of a pound of 
water 1°) will raise the temperature of a pound of air 4.2° ; 
and it will, of course, be of no consequence whether the 


junit of heat is given out by steam during condensa- 


} tion, or whether it is obtained from any other source 


As regards the power required to furnish the supply of 


letter, we must maintain that we have in no way over- 
estimated it. We, however, quite agree with our cor- 


| respondent that the power required might be greatly 
| reduced by increasing the sectional area of the tubes, or by 
| shortening them and at the same time increasing the i 
|; number; and we in fact stated as much in our firet article 


on air-surface condensers published a month ago. The 
calculations which we gave last week, however, applied toa 


| condenser having the proportions mentioned by Mr. Haig, 


We quite agree with Mr. 
Haig as to the importance of the subject he is investigating, 
and we feel sure that his experiments will be regarded with 
much interest in m any quarters. Ep 


RECENT PATENTS. 
Tue following specifications of completed patents are all 
dated within the year 1868; and that year should be given 


Patent Office, Chancery-lane. 

(No. 2011, 2. 10d.) William Armand Gilbee, of 4, South- 
street, Finsbury, patents, as the agent of Charles Justin 
Deblon, of Lille, machinery for making cards for carding, 
which it would require drawings to describe. 

(No. 2012, 8d.) Matthew Gray of Highbury Hill, and 
Samuel Gibson, of Silvertown, patent methods of coating 
telegraph conductors. The chief feature claimed in this 
patent consists in so arranging the nozzles through which the 
wires pass after reeciving their coating, that each is capable 
of independent adjustment while the covering operation is 
proceeding. This arrangement facilitates the attainment of 
an equal thickness of coating throughout. The patentecs 
also propose to produce a more perfect adhesion of the gutta- 
percha coating to the wire, by treating the latter with a 
mixture of gum-balata, rosin, cil, and pitch. 

(No. 2014, 10d.) Cornelius Whitchouse, of Bridgetown, 
near Cannock, patents making the ends or cutting parts of 
mill-bills, or picks for dressing stones, separate from the 
frame or head which is paid to the shaft ; the ends being of a 
dove-tail form at their inner ends so that they may be 
securely gripped by the head. 
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(No. 2020, 10d.) John Douglas and Alexander none 879. Caxias Loxorraz, Lancaster-street, “Im-| 945. Witttaw Pact Hort, Wouldham, “Improvements in 
of Stranraer, patent an arran nt of reaping machine DF a png be cramps for flooring boards and other purposes. | “Saneee coment and other kilns.” 
which the knives are mounted on # pitch chain, this dein Lovuts Asn ISRakl, 1, Crescent, Minorios, “Tmprvements $46. Guonse ToMLinsox ee ane, Bie 
pane over 4 pitch wheel placed at the outer end of the ad win oor as epyemans Ser manufacturing: ee canbe tee tat “Improvements 
finger bar and another at the lower end of a vertical shaft | gg7 BABGOIS pg Bowsys, Philadelphia, U.S., “ Improvements in “cesctrection of ude ox z telescopic pencil Sr ceet ae 
which is driven Hd gearing. We believe that this method | machinery for making match spite and sthee goier ates for 
of mounting the knives of reaping machines, if well carried | 888. Matrugw Fortarse Macry, 1s, Upper Gloncester- 950, Winttam WaLLinetox Haxes, St. John’s-wood, * Improve- 
out, will be found to possess several advantages over that Dorset-aquare, “ The heating of railway and all other tents in 
ordinarily adopted steamers, vessels, public and private apartments, or buildings, | 951, ANDREW Murn, Victoria Bridge Works, Manchester, * Im- 
(No. 2023, 1s.) Alfred Vincent Newton, of 66, Chancery- | gay” Jonn fhaseirconsu Feit. Spark Bridge, “Im «| gaBE™gments tn relocipe - D ae 
lane, patents improvements in brick making machines. This | in or applicable to locomotive Seam, Reo enltvemmanen' and in the mode of working the os suaceeadl 
patent relates to arrangements for conveying the clay from | way. adapted more particularly for railways having steep | 953. OLiInTON EpecuMBE Baoouan, es * Improved 
the crushing mill to the press boxes, and for moulding and | inclines, but which may be used upon railways of ordinary means of balling or winding threads, and apparaius employed 


compressing the elay and discharging it from the moulds. | , sedients.” —— therein, the tas rt to other 
(No. 2024, 6d.) Potto Brown, of Houghton, and Bateman | $90. Ropent WiittaAm Pac, 58, South Molton-street, “ for | Anpaew Banrciay, Kilmarnock, “ Lmprovementy in steam 
Brown, of Huntingdon, patent a simple instrument for | provements i the constraction of garden and fire engines ~ boilers or generators.” ¥ 
ascertaining the irregularities in the surfece of millstones. | pumping and forcing water.” | 956. Tomas EVAN WYLLIAMA, a. Ab ores method 
ea. | 892 CHARLES McDexmorttT, Tunnel Hotel, Edge HIN, Liverpool, | of, and apparatus for, distilling onthe oa 
This instrument consists of a couple of straightedges arranged | “An improved press for applying combined eyelets and paper | 957. Wittiam Fasn Proctor, Cheapsid = ae te P dd con- 
parallel to each other at a short distance apart, and fasteners and the ordinary shoe eyelets.” struction of sewing machine table.” 
attached at their ends to a circular frame of somewhat less | ®®°- ats roe pesnae A be aan Improved means of and | 958, FREDERICK RENDER, Manchester, “ Improvements in rail- 
seter than the stone to | eR . le | @pperatos for securing window sashes and blinds, in rendering; ways.” 
7 of va Bo surface ao Same - — ; ong > pe | the sashes weather tight, and in re moving the strain from the | 959, THomas Groxneg Wen, Manchester, “Improvements in 
: I » a2 used in the same; lines when the sashes are closed,” furnaces for the manafacture of glass, commonty called ' melt- 








manner as a surface plate would be. | 896, WILLIAM Epwanp N&won, 66, Chancery-lane,“Improve-| ing furnaces,’ and in the manufacture of melting pots for the 
(No. 2025, 10d.) Charles Thomas Burgess, of Brentwood | ments in the mechanism for working heavy guns or ordnance "| same.” 

patents various details in the construction of reaping | 7. ALFRED CLAYTON, Southampton, and Jonn Ritey, Bir-| 960. Henny Youse Dannacort Scott, Ealing, “ Improvements 

machines, which we could not describe brie fly. The patent | _minghs am, * , ‘Improvements in firearms, ABS in lime and other kilns.” ; 

in part refers to arrangements for efficie nily lubricatin 89%, THOMAS SHAKESPEAR and Gronox ILtstoN, Birmingham, | 962. AUsTIN CHAMBERS, Fairfield-row, Bow, “ Improvements in 

the laatimall eoadhiad eatin y a BS Improvements in sewing machines.” carriages, vehicles, or conveyances propelled or moved by 
J pa — z 899. CHARLES Branam PARKINSON, Aaron Merc ALY, JOuN} manus) power, parts of which improvements are applicable also 
vo. 2026, 8d.) William Sowerby, of London, patents METCALF, and WILLIAM Hesketru Heap, Preston, “ Improve-| to other purposes.” 

a . ~culiar form of rail intended to be laid on common roads mevts in mules for spinning.” 963, Bexjawin Donson and James EasTHam, Bolton, “ Certain 

” 


for the use of ordinary vehicles having wheels without | 9°. Feepraick Baken, Kennington, “Improvements in means| improvements in carding engines.” 
flanges. This rail consists of three fins radiating from a and apparatus for locking and unlocking railway point and | 964. Frepeniok Widiam FouLows and ae Bats, “Certain 


“ signa! levers.” Me rey” in lawn-mowing machine: 
common centre, these fins being united at their roots by | 991. jonas Woonnran, Bradford, “Improvements in flooring | 94: Tuomas AnTuvR DILLON, Dublin, * " tengeoved methods of 
ares of circles so that the rail has three similar hollow sides. cramps.” pa spparatus for utilising the waste steam of locomotive 
The rail can thus be turned and the three sides used sucees- | 905. Joun James Bopmer, Newport, “Improvements in the} engines,” 
sively. Special forms of chairs, &., and a method of earry- manufacture of iron and steel, and in the apperatus to be em-/| 966. THomas Greewwoop, Leeds, and Jouw Exars, Leek, “ Im- 





ployed therein, part of which improvements are also applicable| provements in the manufacture of boots and shoes, and in ma- 
to the treatment of other metals and alloys.” chinery to be used in such manufacture,” 
906. Freperick Hurp, Rochdale, “ Improvements in machinery | 967. Avoustus Frasex Baten, Pimlico, “ Improvements in earth 


ing the rails over marshy ground on dwarf screw piles, are 
also included in the = nt 







(No 2029, 2s.) Benjamin Theophilus Moore, of Elm- for excavating coal and other minerals, and in epparatas for closets and urinals.” 
lodge, Spring-grove, Isleworth, patents the arrangement compressing air for driving the same, and for other purposes.” | 968. Ronent Jonnson, 6, Waterloo-place, Pall Mall, “ Improve- 
for protecting water-pipes from frost which we illustrated | 907. JONATHAN Row? kT BAtLiiz, 1, Rochefort Villas, Hoe-street,| ments in the construction of continuous bar or strainea wire 
and described on page 00 of the present volume. Walthamstow, “Im ap rovements in wagons for carrying coal, fences.” a P 
(No. 2034, 10d.) Jonathan Mitchell, of Bradford, patents | , _ baits sate and « “a her like geet and materiais.® : 969. Groncre Weis, Westminster, “ Improvements in separating 
escannememnia of Cecuhses. fee dhaten belies Se, pecu- 908, JouNx HENRY JouNnson, 47, Lincoln's inn-fe ida, “ Improve- copper and bismuth from ores containing metals, either sepa- 


%- " , ments in the manufacture of iron and steel,” rately or combined with other metals.” 
liarities of which could not be explained clearly without the | 909. Tuomas Cuaupiox, Northampton, “A new and improved | 972. Wiit4am Langer, Whitechapel-road, “ A new and improved 


















aid of drawings. method of constructing the flues or chimneys of houses and} method of and apparatus for appliances for the manufacture of 
other buildings, and in apparatus connected therewith.” cigars.” 
THE P ATE NT Ie JURN AT 910. Joun TYNDALE GREENFIELD, Pencester-street, Dover, “An 978 BENJAMIN Josera Bannanp MILs, 35, Southampton-build- 
i a4 e 4 improved side arm for clearing the chambers and rifling of | ings, “ Improvements in envelopes.” 
Grants of Provisional Protection for Six ordnance.” aA : 974. Thomas Consett, Shrewsbury, “ Improvements in carts, 
Months. 911. Tuomas Baker, 10, Duke-street, Brighton, “ Improvements wagons, and drays.” 

3840. WitttAm Henry Lennox lampetead-road, JOHN in fire-escapes.” pn 975. Bexsamin CRAVEN and HrgamM CRAVEN, Haziebead, near 
WILLIAM PEARMAN, and WILLIAM JAMES PEARMAN, Castle. {| 922 WILLIAM CHARLES Dr ue Yen, 17, Gresham-street, “ Improve- Sheffield, amd JONATHAN Now ELL CRAVER, Highbthorne House, 
street East, Oxford-street, “Improvements in the apparatus F me ny in machinery f w tilling land,” 2 near York, “ An improved brick and tile pressing machine,” 
used in the production of surfaces for printing music.” ‘ | 91 JouN THOMAS CALOW ' Btavele “Improvements in safety | 976. James Livesey, 9, Victoria Chambers, Westminster, “ lm- 

635. FREDEE ; K NEWTON GrIspoRNE, 445, West Strand, and! ap paratas applicable to cages or hoists used in mining or lifting provements in the permanent ror | of railways.” : 
HERBERT ALLMAN, Ampthill-square, “Improvements in the | ™* shines.” : 977. Jous Appy Horxinson and Joseru HOrKINSON, junior, 
manufacture of tubes of metal to be employed in the construc- 914. CHARLES Marspen, Kingsiand-road, “ Improved means of Huddersfle ‘id, “Improvements in direct-acting steam engine 
tion of tubular telegraph poles, masts, and spars, steam tubes, | and apparatus for making gas and water-tight flexible joints to indicators.” 
and similar purposes,” | pipes and tabes.” ; ‘ 978. Riowanp Jowks, Botolph-lane, * Improvements in the pre- 

787. Epwarp Sanps, Manchester. A new mode of and ap-| 916. Writtam MAKIN, 3, Great pv ogee street, — im- — of animal and vegetable substances tw be osed ae 
mratua fo yroducing ive power by continuo otary | proved apparatus or means for raising, lowering, and securing ood, 
apron r producing motive power by continuous rotary | sliding window sashes.” 061. THOMAS LirriaTr, Orange, U.8., “ Improvements in engrav- 

81]. JEAN Jacoves Gruner Dawirre, Josern Marre Aoywetier, | 917. Witttam Rovser LAKg, 8, Southampton-buildings, “ An ing and chasing articles of metal.” : 
and HecToR Denis Dupois, Paris, “ improvements inthe manu-| improved electro-magnetic machine,” 984. Henny Caktée and Groros Henry Epwanps, Bow, “ Im- 
facture of pulp suitable for paper 4 } 918 Tuomas Sowpysx, 6, Moor-crescent, Leeds, and JosErH provewents in breech-loading firearms known as ‘ Chassepot 


NEwTon, Leeds, “ Improvements in bobbins, and in regulating rifles ’” 


821. THOMAS MARTIN, Seafleld House, Formby, “ Improvements , ’ 
i ea ‘ b I the motion of bobbins in machinery, for preparing, spinning, | 986, JAMES Beckett, Llandudno, and Antaur Wii.tAM Frecp, 


in the means for supplying ammunition and other objects to | 





roops unde o di rs or vehicles loved fo at | doubling, warping, and reeling flax, cotton, and other fibres, and Caernarvon, “An improved self-acting break for railwa y 

mam nc ag also improvements in a h vo anaes : poe _~ | in other machinery in which bot bins are used.” : carriages.” 

mode of packing the same | 920. ALEXANDER CARNEGIE Kiek, Glasgow, “ lmprovements in | 988. JoHN Barnnouin Rowciirre, Manchester, “ Luprovements 
823. Joun CAkTER RAmspen, Bradford, “ Improvements in looms cooling liquids and in apparatus therefor ” in the manufacture of wire cloth for paper-naking machines. 

for weaving.” 922. Hay Downe, Corstorphine, and Isaac Bive Hangs, | 990. Thomas Higgins, 5, Warrington-gardens, Maida-hill, “ Im- 


825. Jows Hex~ry Jounson, 47, Lincoln’s-inn-fields, “ Improve- linburgh, “ Improvements in shoes for horres.” provements in hets,” 


ments in firearms and ordnance, and im cartridges to be used | WiittiAM Epwarp Grepae, 11, Wellington-street, Strand, | 992. Wit1aM Gissox, Birmingham, “Improvements in cramp 

therewith. which cartridges are also applicable to other flrearms “A novel construction of box fer holding matches and other keys or implements for taking to pieces, putting together, and 

to the exploding of destructive engines of warfare, and for use|  @rticles.’ lubricating breech-leading firearms, and for other like ases.” 

in mines,” 3 924. Grongs DYMon»d, Birmingham, “ A new or improved baking “ WILLIAM ALLAN, Sunderland, © Improvements in marine 
829. Samuel Haycrart, Birmingham, ALrrep Haycrart, and powder.” ‘ain engines. 


SypNeY HAYCRAPT. Stroud, “ Improvements in stationary, loco- | 925. Lovis Hannart, Upper Charles-street, Clerkenwell, “ An Inventions protected for Six Months on the 






















motive, and marine steam engines improved muzzie for dogs and other quadrupeds.” Deposit of Complete 8 cations. 

631. Wiusam THomas Sues, Vi incent w orks, Vincent-street, 926. Georos Hoposon, Bradford, Henry Borromixy, Low | 989. Cuanies DoveLas NORTON, #4, Old-street-rond, “ Anew and 
Westminster, “ Lmprovements and in the method Moor, and Ezka COcKROFT, Odeall Moor, “ Improvements in impro ved method of making revolving boot and shoe heels and 
f constructing and manufact t looms for weaving x tips,” 

833. JOSIAH RITCHIE, Leicester Leicester-equare, “Im- | 927. JOHN JAMES BacsnAWk, Thames Steelworks, Sheffield? | 1004. Sorowo~ Kenyon Hoxsse, Philadelphia, “ Improvements 
provements in fly wheels and other constructions, rendering the * Improvements in machinery for manufacturing semolina and | im coal and grain boat elevators.” 
same heavy or light as may be required.” flour. , /1011. James Howpen, Glasgow, “ Improvements in the ma- 

835. EDWARD AUGUSTUS INGLEFIELD, Grove End-road, St. John’s , 928. NicnoLas Vorce, Handcross, “Improvements in or eon- terials for preventing the escape of heat from the surfaces of 
Wood, “ Lmprovements in steering apparatus worked by bydro- nected with greenhouses and other buildings, part of which fs cylinders, boilers, and other vessels or apparatus containing 
static pressure.” apy le to ptret hing wires in other situations for training heat.” 

837. Francis Wiiisam Fox, Atias Lronworks, near Bristol, “ Im- plants or trees 11017, Frawers Bop, Boston, U.S., “Certain new and useful im. 


utriages for railways.” | 929. Henry HASCHKE, Watling-street, “ Improvements in breech- | provementa in the construction of breech-loading firearms.” 





provements in loc« 








89. CHyRIsToOrHER GrORGE , Birmingham, * Improve loading firearms.” i Stam t of £50 has 
mente in breechloading firearms.’ 930. Davin Jones, Birmingham, “Improvements in the mann- Patents on oe ee Paid Du y 

41. Epwanp THOMAS HvU@HEs, 123, Chancery-lane, “ Inmprove- fac ‘ture of buckets, pails, and other similar articles of hollow stn, Renta Emewn FE el eae ond Stdapn Dorkine 
oe SS Ss Sone ag x , , Mancheerter, * Improvements in machinery for engraving and 

843. ALFRED Vincent NewTon, 66, Chancery-lane, “Improve- , 941. FREDE _ PARKER, Leeds be Improvements in locomotive eheltnn voliess om other surfaces. m- Dated loth April teen 

ents sing ‘ ower for sewing the - ines working on the ‘central rail’ system.” . ° Pm : ‘ " r 

ments in obtaining motive power for sewing and other ma a” — — = a rn ~ ha. wo REN Page 641. JAMES TANSLEY, Bedford, “ Improvements in the construc- 
es mye tea” albabeses Pert » z tion and mounting of safes, part of which improvements is 

847. Joww HamriToxw and Rowerr PaTersox, Glasgow, “Im- xen 


applicable to shutters and doors of buildings where security ts 


provements in apparatus for containing, treating, preserving, 933. BENJAMIN Josern PARNARD MILLS, 35, Southarapton-build- required.”- Dated 2nd Mareh, 1866 




















cooling, withdrawing, and conveying fermentable and aérated po Rte o pth pes a ee aes ‘aa ean 1031. Govraey ANTHONY Exmen, Eccles, “Certain tmprove- 
re Verages & . . me 
853 J0ns Vincext Ropiwson, “ Improvements in the produc- avimal, or mineral substances, in the preparation of mat rial pcan ~ weeny = Caren TT erty Greig rma 
tion of ne gatives app jlicable for photographic printing, and for for distillation, and the menefacture of starch, sugar, and 4 j RB Ne par * t . . 
btaining raised printing surfa - fertilising agents.” 1041. ae James uaee'® r. era roy se Gcomearcpacnid oh a 
inec “oe get ‘ on . : 1 * ¥ oF a, 
85. Joun Kay, Glasgow, “Improvements in the mouthpiece of 94. JOHN WARD GIRDLESTONE a, Morsolls-etreet, Strand. “tm pre team a to a eather ae fi capentes euatired en 
7 nd instruments Ess prevent nts in come paherrines_- an sate: ships and vesseis to whieh improvements are also ap Hicable to certain pr in 
& _ = EDWARD NEWTON, 66, Chancery-lane, “ Improve- PR gig nde ind oy sone: - = Lage ihhciaiienes tha seomatnatens af teen anh ons ‘aDated 12th Apnil, 1966. 
2ebts in motive power enginer 906 
a. W aaieer ek ott Laks, 8 Southampton-buildings, “ An street, “ lmprvvemnents in sewi r= machines.” Patents on which the fhe Sime Duty of £100 has 
improved hay-tedding machine.” 937. FeNxkn BaLLow TAYLOR, Giargow, “ An improved numeri- 
861. Jous Loaper, Upper Clifton-street, Worship-equare, “ Im- ca) counting and recording machine. F ‘ 974. Joun © OLLING, Bei ham, “lmsprovements in apparatus for 
provements in means or apparatus for Injecting water into 938, Gi STAY Bioesm, Dusseldorf, and Exxst Scuemt, New reefing ships’ seils.”"—Dated Sth April, 1862. 
steam boilers.” York, “ Improvements in breech-loeding firearms and in cart-| 1028, Gores Dims Mertens, 5, Royal Orescent, Margate, “ Im- 
865. Westey Crossiey and Joux WALKER SWITHENBANE, ridges to be used therewith and with other dercriptions of provements in the preparation of mnaterials to be employed in 
Bradford, - Improvements in shuttles.” breech-loading firearms.” the making of beer and in the bh y or apparatus employed 
7. Hennierra VAnsitrarr, Ric hm ond, “Improvements in the | 939. Wiiistam Borer? LAgs, 8 Southampton-buildings, “ Ime therein.”— Dated loth April, 1862. 
construction of screw propellers | provements in the menufacture of soda and potash.’ , } 1032. JOHN PRTEKIR, jun., hdale, * Improvements in machinery 
873. Jawes EZEKIEL EMERSON, Trento n, New Jersey, “Improve. | 42. Enxuxp Monrwoon, Kock Cottege, Briton Ferry, Glamor- or apparatus for blowing and exhausting air.”—~Dated 10th April, 
ments in rocking and recitning chairs.’ ganshire, “ Improvements in coating metals.” 1862. 


875. ALEXAXDER CLARK, Rathbone-place, “Improvements in | 943. Samus. Fiatn, Leeds, “Improvements fn picks and rail-' 1124. Groner TomLixson Boverrenp, Loughborough Park, Brixton, 
machinery for rabbing and mixing + Lor hemtitdia, fertilisers, | ways for cutting coal and other minerals, part of which can be “ improvements in sewing machines.”—Duted 17th April. 1462. 
and other substances.” | applied to railways used for otber purposes.” 1218, AL#xaNoeR CARNEGIE Kink, Pathgate, Ne Britain, 

Rover? Gueceon, Wigan, “ Improvements im the construc- | 44. ALEXANDER CLARK, Rathbone-place, “Improvements in “Improvements in refrigerating apperatue.”—Dated 25th April, 
tion of firebars to be employed in furnaces.” i . | 1562, 
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ENGINEERING. 





"A BRICKYARD ROAD. 
orkshire, a new road has lately been made, 


pablie road, near Myton village, to the estate brickyard, a 
distance of 27 chains. A new road was urgently required, 
the exigting one being roundabout and very bad. There 
being extensive drainage operations going on during od 
winter, and considerable building in anticipation, involving | 
much carting of pipes and bricks from the brick and tile | 
work, the old road, even though constantly being repaired, | 
soon became almost impassable, the cart wheels sinking }41n. } 
or 15in.; and it was therefore deemed expedient to construct | 
a totally new and good road, that might be at once fit for | 
use. Stone for road metal is very scarce in the neighbour- | 
hood, Whinstone metalling costing, after paying railway 
carriage and carting, over 1%s. per ton. Common building 
bricks, however, were abundant, several hundred thousand 
lying in stock, and it was decided to form the road of brick 
The cross section of the road adopted is as shown on the 
annexed sketch. 





The line of road ran through undrained fields, crossing a | 
ridge; e to dry the formation, side drains, of 3 in. and 4 in. 
pipes, were put in at an average depth of 3ft. Yin. The} 
ground was then excavated and embanked to the required | 
gradients, side slopes of 14 horizontal to 1 vertical being 
used, curved transversely, as shown op section, and the for- | 
mation consolidated by means of a heavy land roller being | 
pees several times over it. On this prepared bottom the 
wicks were set on edge, abutting on brick-on-end, all placed 
to break joint, closely packed together, and over the whole | 
fully lin. of screenings, from a neighbouring gravel pit, 
were spread, and swept into the brick joints. The whole | 
length of road was executed during the month of January, 
and ready for traffic four weeks after commencement. Before 
carting on it, the heavy land roller was drawn over it several | 
times, which tended further to harden the whole. The inch 


of screenings acts as a cushion to protect the bricks from im- | 


mediate contact with the cart wheels, and, caking under the 
traffic, makes a capital coating. The road is sim 
struction, offers but little resistance to traction, and is always 
hard and dry, even in very wet weather ; it is standing well, 
and is, under the circumstances in which it was made, a com- 
ylete success. It only cost—earthwork, material, and labour 
included, but exclusive of value of land and fencing—about 
9/. per imperial chain overhead. We may add, for the 


benefit of any who, under similar circumstances, may try a | 


similar road, that much depends on putting in good drains 
to effectually keep the formation dry and hard, to prevent 
the bricks sinking, or, at least, doing so unequally. From 
the two months’ trial the road has had, during which some- 
times 100 tons have passed over it per day, it is evident it 
will stand well till the beginning of next winter with a small 
addition of screenings perhaps, and then, even though it 
should require a coat of Whinstone metalling, it will be a 
serviceable and cheap road. The work was edrried out from 
the plans of Mr. David Livingston, C.E., resident on the 
estate, to the entire approval of the proprietor and his agent, 
Mr. Calder. 


Tae Curmark Qvarktes oy Witrsuree.—The stone 
obtained from the quarries of Wardour and Tisbury is 
rapidly taking ite position asa first-class building stone in 
the metropolia. he district wherein the quarries are 
situated belongs to the Portland and Purbeck series of the 


upper oolite, and the siliciferous limestones of the neighbour- | 


hood were favourably reported upon by the Commissioners 
appointed in 1830 to visit the principal quarries, and to 
inquire into the qualities of the stone to be used in building 
the new Houses of Parliament. From the Chilmark quarries 
came the stone with which Salisbury Cathedral was erected 
in the thirteenth century; and Sir Christopher Wren, re- 
porting upon the edifice in 1668, records his opinion that the 
stone was little inferior to Portland in durability. At the 
present time, after the lapse of 600 years, the entire building 
is in good preservation, excepting the western front, which is 
slightly decomposed. Various other ancient buildings in the 
viemity testify also to the durability of the stone, which, 
during late years, has been somewhat extensively employed 
for edifices in the western counties, and also in the metro- 
polis. From the five quarries now worked by the Wardour 
and Tisbury Stove Company, three classes of stone are ex- 
eavated, the first from a hard bed producing a stone of close 
even texture, and of yellowish brown colour, weighing 
143 Ib. to the foot. The average thickness of the bed is 3 ft., 
and it can be obtained in blocks of any length. It is 
expecially adapted for steps, landings, paving bed stones, or 
toany kind of work exposed to hard wear. The second class 
is a somewhat lighter stone, weighing 135 1b. of less tensile 
and compressive strength, and is available for general build- 
ing purposes. From the third quarry a stone of a rich 
yellow tint of fine texture is obtained, capable of being 
worked to the most elaborate designs. The average thi 
ness of the bed is 4ft., but it can be obtained as thick as 5 ft. 
In a well-arranged price list, the directors of the company 
tabulate the of this stone conveyed from the quarries 
to all parts of the United Kingdom. 


} with a masonry foundation. 


le in con- | 





ECONOMICAL 


We: illustrate a novel system ! f 
recently advocated by Captain P. H. Stokes, in which the 
defence is maintained almost entirely by vertical fire. In 
ign the average length of a front is taken at 600 yards. 
defence is obtained from rectangular iron towers | 
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or caponniéres, which are bomb-proof, and also proof against 
direct artillery fire. These towers are placed in the ditches, 
and their summits are below the level of the country, in the 
centres of the fronts. The armaments vary; heavy rifled | 
guns for distant ranges may be used, but it is intended | 
principally to use short guns or howitzers, so as to be able 
to pour an immense quantity of grape or canister upon an 


jenemy, should he attempt to cross the ditch. The capon- | 
niéres communicate with the interior bya gallery, and access | 


is had to the several floors of the towers by trap-doors and | 
ladders, with a windlass in the top floor. The faces of the 
towers have holes for embrasures, which can be closed by | 
loop-holed iron shutters. 
The usual masonry escarp is replaced by an iron railing, 
This railing is formed of 1 in. 
iron vertical bars, connected together by five horizontal bars. | 


| The height of the railing is 27 it., and the distance between 


| the rails is 6in. The railing connects the outer angles of 
the towers and runs over the outer edge of the roofs of the | 
| tewers. | 
Immediately in rear of the rampart runs a line of casemates, 
| each having in the end next the rampart a kind of counter- 
| sloping embrasure which can be closed by loop-holed shutters | 
| hung from the interior. A mortar is placed in each case- 
| mate, which will have also sufficient capacity for three reliefs | 
| of gunners. There would be 106 of these casemates in the | 
| line, which would be able to concentrate a continual fire | 
| upon the enemy, after they had advanced within 3000 yards | 
of the position. At least 30,000 rounds could if required be | 
fired upon the besieging forces within 24 hours. Allowing | 
only six splinters to each shell, a total number of 183,168 
| heavy splinters, of 331b. each, would fail daily upon the 
| ground in oceupation of the besieger, and such a fire could 
| easily be delivered upon an enemy without bomb-proof, and 
not more than 3000 yards distant from the fortress. 
| Supposing that the besieger did advance, despite such a 
| terrific fire, the heavy mortars may be partially replaced by 


! 
lighter ones, and as he approached within mashet range, the 
parapet of the enceinte being furnished with loopholes, and 


a heavy musketry fire could be maintained. As the besieger 

advanced, mortars still lighter might be used, throwing more 

than one shell each, as far as a little beyond the foot of the 
lacis. 

During the whole of the defence, however, it is intended 
that the fire of the heavy mortars should be kept up, they 
being only partially replaced by lighter ones, so that the 
whole of the ground over which an enemy must advance 
would be always under fire. Where forte are constructed 
some of their faces would afford a reverse fire with heavy 
mortars over the fronts attacked. 

Assuming that the besieger has succeeded in establishin 
himself near the foot of the glacis, he would there be expc 
to a terrible vertical fire and musketry fire from the enceinte. 
The iron railing not being destroyed, he would be compelled 
to have recourse to mining, and thus to destroy the 
caponniére. From the foot of the small glacis to the 
eaponniére would require about 80 ft. of shaft and gallery, 
whieh, including loading and tamping, would take 84 hours. 
Thus it may be assumed that the destruction of the 
eaponniére would require a period of 34 days, during which 
time the besieger would be exposed to a continual vertical 
fire, and have no shelter. Supposing the caponniére to be 
blown up, and that the iron escarp falls at the same time, 
the besieger would probably prepare to cross the ditch. To 
attack the casemates by open force would be useless ; con- 
| sequently they must also be destroyed by mining, and that 
| operation, which would probably commence from the foot of 
the glacis, would require about 200 ft. of shaft and gallery, 
and about 204 hours to execute, or 8) days. 

Supposing an entrance to have been effected by the de- 
struction of one or more casemates, stil] the other casemates 
remain as 4 series of loopholed keeps ; and the interior of the 
fort would be untenable owing to the concentrated fire from 





| and could bear on the 


| sary for a besie 





loopholes placed immediately under the crowns of the arches 
uous walls of the caammnates. 

It is true that the casemates are not invulnerable to a 
reverse fire, but all fortifications are open to that defect 
when they form an enclosure, and sometimes so when they 
form a straight or bent line. The flank defence of the 








diteh cannot be destroyed except by mining, if the iron 


an oblique 


<a 


eae serve partly aa traverses, 
ostile batteries. 

A direct fire might destroy the upper part of the escarp 
railing ; so it would of any other escarp, and an ordinary 
detached escarp of masonry can be taken in reverse as 
easily as the proposed railing. It will, therefore, be neces- 

er to destroy the escarp railing either by a 
distant sovesne tea, or to do so by mining ata later period 
of the attack. Under any circumstances, it must be destroyed 
in some manner prior to an assault. 


distance. Still the ca 


telegraph poles of the overland line a new source of delight 


| on the treeless prairie—the novelty of having something to 


scratch against. But it was expensive scratching for the 
telegraph company, and there, indeed, was the rub, for the 
bisons shook down miles of wire daily. A bright idea struck 
somebody to send to St. Louis and Chicago for all the brad- 
awis that could be purchased, and these were driven into the 
poles with a view to wound the animals, and check their 
rubbing propensity. Never was a greater mistake. The 
buffaloes were delighted. For the first time they came to the 
scratch sure of a sensation in their thick hides that thrilled 
them from horn to tail. They would go 15 miles to find a 
bradawl. They fought battles around the poles containing 


| them, and the victor would proudly climb the mountainous 


heap of rump and lump of the fallen, and scratch himself 
into bliss until the bradaw! broke or pole came down. There 
has been no demand for bradawls from the Kansas region 
since the first invoice.— American Paper. 

Tue Inpo-Evrorray Te~eorapu.—The scheme projected 
for effecting communication between England and india by 
an overland system of telegraphs is likely to be completed 
within the present year. The line from London to 
Nordeney, which constitutes part of the system, is in 
working order, and from Nordeney to Thorn, on the 
Prusso-Russian frontiers, two wires are being constructed 
by the Prussian Government. From Thorn to Balta, 
vid Warsaw, the section will consist of 800 miles of line, 
which will be laid on posts of heavy timber, principally 
of oak. From Balta the system will be continued vid 
Odessa to Kertch, on through the Crimea to Ecaterneador, 
and thence to a point which will correspond with the 
northern end of the Black Sea cable. This section, which 
will, as far as regards the land part, be constructed on iron 
posts, will be about 750 miles in length, and will comprise 
two cables, one 16 miles long, which will be submerged in 
the Straits of Kertch, and another, four miles long, which 
will eross the river Dnieper. The continuation of the eys- 
tem proceeds towards leflis and then to Teheran, where it 
will join existing lines. In its course it may be added that 
it will comprise a three wire cable of about 100 miles in 
length, ending at Souchum Kaleh, the conductors of which 
will be of stranded wire covered with alternate layers of 
Chatterton’s compound and gutta-percha, and will weigh a 
little over 270 1b. per knot. In order that the means of com- 
munication with India may be as complete as possible, it is 
intended to improve the lines at present constructed from 
Teheran to India. These agencies of correspondence pro- 
ceed from Teheran vid Lepahen and Shiraz to Bushire, on 
the Persian Gulf, and from that point to Kurrachee. The 
improvements to which reference has been made will in- 
clude the substitution of iron for wooden on the 
lines from Teheran, the submergence of a cable about 500 
miles long, from Bushire to Jask, and the completion of 
land line from Jask to Kurrachee. The result of these ex- 
tensions will be that two cables between Bushire and Jask, 
and a cable and a land line from Jask to Kurrachee, will 
duplicate the facilities of communication through the whole 
— per a The shore ends of the Black Sea cable, 
which will probably be laid during the approaching summer, 
are to be theathed with heaey 6 venioed ivon wines pre- 
tected by tarred jute. The section of which Teheran will 
form the eastern terminus will, it is expected, be completed 
by the end of next July. Meanwhile the project for esta- 
blishing complete submarine communication between this 
country and India is being vigorously promoted. Of the 
probable results of the competition of the rival systems there 
are but few data at present upon which to erect an opinicn. 
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with coloured glasses on the Bessemer flame. 1 
TURBINES (700 HP.) AT SCHAFFHAUSEN. Se tw ft thm vas ny Sethe in oo wee 
CONSTRUCTED BY MESSRS. J. J. RIETER AND: CO., ENGINEERS, WINTERTHUR. ma wry Sea, oe nteny o the iht oat 
the flame without any colour to it; but on 
ing a pair they showed so much colour as to render 
them On appealing to the workman who had made 
them, he found that no note had been of the kinds of 
glasses which had been used in the fest poe aa 
several attempts were made to repeat them, the second 
sent was the best he could accomplish, and they had ap- 
peared colourless to sunlight. The thought then occurred 
that athe briliancy of the flame varies considerably during 
its existence, a variation in the amount of ligh 
might be found to affect in a degree the powe. 
of some coloured glasses to b other colours in combine 
Sound t> gion, vith. a anal qunatay of samo 
distinct colour which could be amie rip 











THE BESSEMER FLAME. 


We publish this week, on the present page and ees o74 | 
gs of a set of three turbines of 700-horse power col- | Some Observations on the Examination of the Flame from 
‘omverter. 


vely, erected on the river Rhine. at Shaffhausen. Th 
turbines are the property of a Wasserwerk Gesellechaft 
wer developed by them 
) wire rope to the various 
which such power is needed. We shall next 
ing the works carried 


By Tomas Rowas, aa F.RSS.A., Atlas Works, 


) 
Experiments with Col Glasses on the Flame. 
prod urther apa - I shall now proceed to describe some experiments made 
connexion with these turbines, ~@ Read before the Chemical Section Philosophical Societ Ly 
f Glasgow. r 


® full account of the whole arrangement. 

















_ Founr 


CHROMO-PUROMETER, DESIGNED BY MB. FREDERICK J. 
ROWAN, AND CONSTRUCTED BY MESSRS. GAKDNER AND ©O., 
GLABGOW. 


It is probable, too, that some of the colour possessed 
by the flame at its different steges is due to the various 
elements which are at these periods being volatilised, but 
the spectroscope does not throw much light on this sup- 
position. 

The first combination of coloured glasses which I bave 
noted are a ag Brea emerald. It was found that these 
colours mentally destroyed each other. 

The Bessemer flame when viewed through them appeared 
white, and without brilliancy. 

Ultramarine blue, dark yellow. This combination gave 
the same effect as above. 

With s combination consisting of ultramarine blue, dark 
yellow, ultramarine blue, and emerald, the flame appeared 
an emerald colour, but was dark and without brilliancy. 

In the next i the 
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In the next experiments the light yellow and neutral tint 
were replaced by ¢ dark yellow and red ively, thus :— 
Ultramarine blac, dark , ruby, . 

first was at without colour. When it reached 
ite maximum it still appeared white through this 
combination. 

With these five combinations the of the sun as 
seen th each of them was similar in character to that of | 

, Dut more powerful in degree. | 

In the subseqtent experiments the combination was as 
: Ultramarine blue, dark yellow, neutral tint. ultra- 
marine blue. The flame « at first of a ruby red | 
colour, ing in size intensity as the “blow ” pro- 

the edges of the flame acquiring a lighter shade 
of red; but the colour was too strong to admit of the changes 
being easily determined. Sunlight, through this combina- 
tion, was shghtly yellow. 

In the succeeding experiments one of the blue glasses | 
was replaced by a Rent yellow, giving a combination of 
ultramarine blue, dark yellow, neutral tint, and light yellow. 
The flame appeared at first of a yellowish red colour. As 
the “blow” progressed this colour became whiter with 
flashes of der flame cccasionally through it. At the 
flame’s waximum brilliancy the edges assumed a light red 
colour (neatly white), while at the root and centre of the 
flame the colour was of a darker yellowish red. When the 
flame dropped (at the end of the “ blow”) it returned to a 
yellowish red colour, somewhat similar in appearance to the 
effect produced at the beginning of the blow 

Sunlight appeared shghtfy yellow. It will be observed 
that this combination gave nearly the desired effect, viz., a 
variation of depth colour due to the differences of 
ternperature or brilliancy of the flame at its different stages 
of progression. 

The yellowish tint, however, always present, showed a 
defect in this combination, to overcome which further trials 
were made. Among other devices the light yellow was 
omitted, and the flame was observed with ultramarine blue, 
dark yellow, neutral tint. The flame appeared stil! red, and 
with the yellowish tint, though in such small degree as to | 
show that the desired result bo not far off. 

Sunlight appeared dim and slightly yellow. 

In the experiments the neutral tint was re- 
placed by a Blue glass with the of ascertaibiing whether | 
the yellow colour could ir topemened | the mpgs the red | 
or the blue component of the new int, thus: Ultramarine | 
blue, dark yellow, rine blue. This combination was | 
pehety it, ‘the lingering trace of yellow being | 
removed. ¢ } 

I shall now describe more fully the general eppearance of 
the flame it. , 

For the fret t oF five tilimites all iv dark, the chimney | 
is invisible; nothing but the mouth of the converter can be | 
made out, which appears slightly red, the sparks coming 
from it being scarcely visible. As the blow progresses the 
red colour increases in size and luminosity, while the outline 
of the vessel becomes visible. 

In about twelve to fifteen minutes the flame begins to lose 
its colour, becoming vVidlently agitated, flashes of a lighter 
and brighter flame shoofing up occasionally. 

In about fifteen minutes a purple tint becomes visible 
round the mouth of the vessel, the flame gradually acquiring | 
a white colour towards the edges. | 

When the flame has reached its maximum brilliancy, it | 
appears bright and nearly white, with the edges purple. 
The red colour thereafter begins to re-appear at the mouth | 
of the vessel and centre of white flame, gradually extending 
until the whole flame Mery Of W light red colour, and with | 
the peculiar hollow sound heard in the vessel always preceding | 
the dawp. | 

The rable éf the flame begins to acquire a deeper colour ; 
this quickly extends and deepens. Within a minute or so of | 
the drop, the whole flame erimeon, and losing its | 
brilliancy, and within half's minute it suddenly goes back to | 
very nearly the red colour it had at starting. 

This combination of glasses is now in daily use in the Atlas | 
Works, its indications being so marked and unmistakable as 
to render its use safe in the most inexperienced hands. This 
little instrument, or “ ¢hromopytometer” as it is purposed to 
call it, is arranged as follows : 

One of the blue glasses and the dark yellow one are fixed 
in a rectangular frame, carrying at its foot a hinge, to which 
the thin frame holding the other blue glass is attached, and 
at its top a spring catch to hold this smaller frame when in 
its shut position; and also a pin and set screw for attaching 
the whole instrument to the hat of the observer, so as to 
place it before his eyes. 

The object of having the glasses thus divided is to give 
facility for the observation of the flame through the com- 
bination of three, while, during the pouring, two being 
sufficient, the third one is allowed to hang down, when it 
serves to protect the lips from the great heat of the ladle and 
hguid steel | 

In conclusion, I think it is probable that by carefully noting 
by means of coloured glasses, such as that described, the 
amount ot light (as determined by the shade of colour visible) | 
emitted by flames of known temperature, a scale might be 
formed which would enable us approximately to measure the | 
temperature, not only of the flame of the Bessemer converter, | 
but also that of many flames which have hitherto been con- | 
sidered beyond the reach of our ordinary methods of mea- 
surement. , 

Tus Inren Rattuwars.—Ata recent meeting of the com- 
mittee of Irish peers and members of Parliament it was 
stated that seventy peers and ninety Irish representatives 
had signed the declaration in favour of the purehase and con- 
solidation of the Irish limes and reduction of fares. It was 
resolved that Lord Clanriearde should send the lista to Mr. 
Gladstone, and ; * the attention of Government to the 
wish expressed. It was also arranged that Maj Ormsby 
Gore should pat his question as to the intentions fend 
ment on the subject of the Irish railways, 








| has been designed of adequate 
| sustain the greater load with safety. | It-has:@ single track 


| iron orstone, and when this is dene the bridge beeomes a 
as 


| commanding a view southward of 


THE CLIFTON SUSPENSION BRIDGE— 
NIAGARA FALLS. 
We propose, next week, to publish engravings of the new 


Clifton Suspension Bridge, lately completed over the N 
river, a short distanee rte the fails and in the sivaniient 


we subjoin some general particulars of the work. 
The t 


ridge now known as the Clifton Suspension Bridge? 


was constructed under the authority of two chartese— 
one from the State of New York and the othe® frah 
the Dominion of Canada. By the former it is@tnowm’ as 
“The Niagara Falls Suspension Bridge,” and by the jatter 
as the “ Clifton Suspension Bridge.” The gsithorised gapital 
under each charter is 200,000 dols.; small, 400,000 dols. 
The stock is held principally by the following ? 

who are also the directors and offigets of the cc ny: The 
Hon. John T. Bush, Clifton, Gamida; Delos de Wolf, Esq. 
Treasurer, Oswego, New. York; Vivus W, Smith, Esq. 
Secretary and General Superiatendent, Syracuse, New York : 
Hollis White, Esq., Vice-president, Niggara Falls, New 
York ; and W. G, Fargo, Esq., Direetor, Buffalo, New York. 

The privilege of establishing a foot bridge at this ce 
was conceded to the Niagara Falls Suspension and Ni 
Falls Internaffénal Bridge Companies for a period of fifteen 
years, but they were so well satisfied with their investment | 
in the larger amd more important work that they wllowed 
the time to la Without taking any steps té its con 
struction, and @ férfeited thelr fight. No sooner, however, 
had the time @xpited thaw this new company walt formed | 
and set to work. The idea of « foot and carriage fridge at 
this point was steadily pursued by Mr. Hollis White for 
twenty years past, and he has now the satisfaction of seeing 
its accomplishment. 

The wonderful structure completed by Mr. Roebling in 
1855 has now féra period of fourteen years fully Ehgwered 
the purpose for which it was designed—that is, td : 
connecting link between the Great Western Railway 6? 
Canada and thé New York Central. It has a clea® pan of 
821 ft. 4in. between the centres of towers. The upper plat- 


| form carries a single track having a mixed ghuge 5 ft. 6 in. 
}and 4ft. 8$in. over which thé freight and passctiger cars 
{and engines of both roads ate ¢onfinually passing’ and re- 


passing, limited, however, to a walking pace of five miles an 
hour. The lower platform has a double tritek for the acedm- 
modation of foot passengers and carriagts 

The new bridge has been designed not for heavy traffic 
like the one below, but for the accommodation chiefly of the 
pleasure travel for foot passengers, a lor carriage" em - 
ploye | by visitors to the Falls, as well as for the teal traflic 


| between the five small ee Drummondville, 


and Clifton on the Canada side, and Niagara City (so eafied) 
and Niagara Falls on the New York side: . 
For this purpose it was assumed that the ordinary transi- 


tory load of shicles passing over the bridge 
at any one era Ee exceed fifty tons, while on 
rare occasions the load might rise to 100 tons. — 

streagth in all its parts to 


10 ft. in width, affording ample room for a pedesttian to 
pass a carriage or sleigh at any point on the suspended road- 
way, and by the adoption of proper regulations for the use 
of it, will afford all the accommodation the public will re- 
quire for many years to come. 

Situated only 100 yards below the American Fall, it is con- 
sequently exposed in winter to the drifting and freezing upon 
it of the spray from that fall. It was quite impossible to 
form any just conception of the extent to which it might 
accumulate during the winter months, or to decide positively 
beforehand whether it would endanger its stability or not, 
To the parties embarking their capital in the undertaking; 
the possibility of maintaining any bridge of so great span m 
such close imity to the falls, was altogether a matter of 
opinion. For this and other considerations the engineer was 
limited in expenditure, and the construction of bridges 
was therefore in some degree tentative. From motives of 
economy, as well as to insure the speedy completion ef the 
work, and an immediate return for the expenditure, the 
bridge was made with a single track, and the towers built of 
wood. But the towers can at any future day be replaced by 


permanent structure; and then, byewidening 


' roedwe 
all the accommodation the publie ean 
| be provided. The towers will be Gove : 
iron, 48 a protection against fire; the influence 
hast for many years. ; 


weather, and can thus be made to 


The Site, 1, ve 
| The general direction of the Nidiiien fiver’ between Lake 
Erie Lake Ontario is nearly north and south. At the 
falls it presents an elbow, running north-west to the crest of 
the fall, and thus turning at right angles and running north- 
east, 


The pew bridge spans the gorge just below the cataract,’ 
t 


falls, and ofa i 

of the rapids above them, of Goat Island and of Table Rocks 
Northward the course of the river is traced for two miles 
down to the railway suspension bridge, whieh, with thé 


trains grossing it, is plainly visible from the new one. Here | 


the river tarns away to the left, and is lost to view. 
er a y to the I ae os. 
in P . ; 

below the American ¢ 
lands upon the main road running 
river, and is 100 yards below the Clifton House, and about 
three quarters of a mile below the great Horse-shos Fall on 
the Canada side. 

The magnetic bearing of the bridge is south 46°, east, or 
very nearly south-east and north-west. It crosses the river 
at right angles to its general direction at this point. A 
section of the river on the line of the bridge gives a distance 
of 1190 ft. from roek to rock at the top of the elif, and 850 ft. 
at the water's surface. The rock on the left bank is 175 ft. 
above the water, and on the right bank 180ft. The Ameri- 
ean Fall is 164ft. On the Canada side the rock is covered 





with 2ft. of earth. It falls 6 ee ee 
débria which covers the fort slopes away to the water's 
eige On the American side it is covered with 20 ft. of drift 
f ¥, sand, and gravel), which, when removed to make room 

r the towers, ex a water-worn surface. Here the rock 
ov igs some 10ft., and the plumb line strikes the top of 
the débris at a distance of 80 ft. from the surface. 

Immediately beneath the bridge the river is 180ft. deep, 
amid the current flows at the rate of four to five miles an hour. 
Its surface is mottled with the foam from the Falls, and 
= ~~ eddies which indicate its depth and power. 

‘rosn the surface of the rock at the top of the cliff the 
ground rises 80ft. to the level of the table land, and attains 
that elevation at # distance of a quarter of a mile from the 
river, on either side, showing that before the river had 
excavated its channel through its rocky bed, it flowed in a 
valley of more than four times its present width. 

The directars of the company—such was their confidence 
in the wisdom of our legwlature, and in the resources of 
engineering scienee—had fixed upon the locaticn for the 

ge, and had actually commenced work (such as stripping 
the rock for the seats of the towers) in the spring of 1867, 


before they had applied to the Dominion for a charter, or had 


; their engineer. The writer was appointed chief 
Tr. ed of this important undertaking on the l7th June, 
567, * 
The General Dimensions. 

The @pan between the points of suspension, or centres of 
towers, 8 1268 ft.4in. The deflection of theeables at centre, 
or greatest depression below the horizontal! line, varies from 
#9 ft. imawinter to 92 ft. in sttmmer. The difference of 3 ft. 
is owingto the effect produced upon them, by the changes 
of temperature, ranging through 100 Fahr. The roadway 
is suspeniied at an ocho of 183 ft. above the water on the 
Canadaiside, and 188 ft. on the New York side, while the 

ecording to the season, varies from 190 to 193 ft., 
theme being a rise of 4ft. in the curvature of the bridge in 
summé@? @nd 7 ft. in winter. The tops of the towers being in 
the same horizontal plane, are therefore 106 ft. high on the 
left bankkand 2o0ft. high on the right bank. The length 
of the gables at medium temperature is 1286 ft. between 
centres of towers; 1528 ft. between the anchor pins, where 
they are connected with the anchor chains, and 1888 ft. in 
all, between the-anchors embedded in the masonry on either 
sida The prolongation of the cables under ground is effected 
by anchor chains of Lowmoor iron 30 ft. in length, in links 
of 10 ft each, firmly built in hydraulic masonry. 


The Anchorages 
The anchors are of cast-iron, 34 by 5 ft., weighing upwards 
ofa ton each, pierced for the rece pion of the anchor bars, 
and having deep flanges on the back, against which the 
anchor hars are aecured by steel pins. They are placed 17 ft. 
below the surface of the ground. On the Canada side they are 
embedded in the solid limestone tock, whichis horizontally 
ified, and reaches up to within 1 ft. of the surface of the 
A channel was cut through this rock just larg: 
enough te receive the anchor chains, and at the extremity or 
Jower end of this channel, a chamber was excavated for the 
anchors, and the jambs or shoulders against which they are 
fitted were accurately cut out of the native rock, in a plane at 
right angles with the direction of the anchor chains. The 
sides and lower edges of the anchors have thus a firm and 
even bearing against a stratum of rock 6 ft. in thickness, and 
the top bears against a large keystone placed over the chains, 
which, as it were, locks and bars the chamber door. The 
whole is built in with hydraulic masonry, and carefully 


_grouted se as perfectly to fill all cavities. 


On the New York side the anchors are similarly set in a 
miss of solid masonry laid in hydraulic cement, the course 
of the chains being lined throughout with heavy cut 
ashlar laid in such a manner as to form a solid floor and 
cover for the chains, and by means of bored stones, and by 
the adhesion of the cement, to bind the whole mass together 
us one solid stone. 

The body of masonry in both anchorages below the ground 
line on the New York side contains 530 cubic yards, and when 
completed by the two pedestals to be built above ground, 
each of which will be 30 ft. long, 7 ft. wide, and 7 4b. high, 
enclosing the ends of the cables, the anchorages on this side will 
contain-630-cubie yards of masonry, the weight of which is 

2000 ib. But before the inertia of this mass 
al bulk of sand and gravel surround- 
40. be moved, and the total resistance 
oe the cables will not be less than 
Can side, the anchors having a firm 

the resistance is incalculably greater. 
. Se : and its greatest load (363 tons) 
& maximum strain of 705 tons upon the cables 
and stays, but one-tenth of this strain is thrown down 
vertically upon the bearing stones where the cables emter the 
sr by virtue of the change of direction at that point. 
ence the greatest pull upon the anchors cannot exceed 
6444 tons, and as this strain scarcely exceeds one-fourth of 
the dead weight, or total resistance opposed to it is 
Spparent that the anchorages cannot be disturbed, or In any 
way affected by the greatest tension of the cables and stays. 


The Inad. abs ar 
The weight of the suspended portion of the bridgebetween 
i di eee: oe este vor. 
565 6 Thi ‘ per. 
nary load as before stated is 50 tons, 


| manent load. 
and the extraordinary load 100 tons. The permament and 


transitory load will not exceed 363 tons. This load is sup- 
ported by the united strength of the cables and stays. 
( To be continued.) 


Lospos Associatios or Foremen Enxorxrens.—At the 
next monthly meeting of this association to be held on 
Saturday the Ist proximo, at the City Terminus Hotel, Mr. 
James Rae will read a paper, on “Improvements in Iron 
Shipbuilding.” ings will commence at 8 P.M. 


The proceed: 
precisely, and Mr. Newton, of H.M.’s Mint, will preside. 
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THE IRONWORKS OF LA CHAUSSADE. 

Tus old ironworks of La Chaussade, once the pro- 
perty of the baron of that title, and which are situated 
in the department of the Nigvre, upon the Loire, the 
Nohain, and the Niévre, have within the last few 
years been eomverted into works for the manufacture 


of armour plates, anchors, chain-éables, and fittings 
for the ships of the Imperial Marine, and rank to-day 
iaowg the chief industrial establishments of their class 
in France. 

Originally, when in the t of. private 


owners, the water power of the three streams above 
named had driven the whole of the primitive plant, 
and necessarily the works were distributed, their posi- 
tion being arbitrarily fixed by their proximity to the 
waterfalls upon which their activity depended. But 
with the trausfer to the Government, with the in- 
creased necessities which a revolution in naval con- 
struction created, and with the improvement in plant 
and general mochanical appliances foriron manufacture, 
the ironworks of La Chaussade have been remodelled, 
until they possess but few of their original features. 
Nevertheless the works still seattered, utilise to some 
extent the power which the Niévre and the Loire 
supply, and water-whecls developing a power of 294 
horses serve as auxiliaries to the ‘pumerous steam ev- 
gines which a an aggregate of 1200-horse power, 
and are employed for all the intportait operations on 
the works. Several smalhshops originally erected in 
different places on the various streams, wherever the 
fall was suflicient to drive the wheel actuating the 
hammer, the blowing engine, or the rolling mill, have 
been closed, but others—the good preservation of whose 
buildings, and the convenient arrangement of whose 
plant, enabled them to be employed with advantage 
for some of the branches of manufacture—have been 
preserved. The main buildings may be divided into 


two groups at Villemenant and Guérigny, situated but 

a short distance from the central establishment, and 

five minor shops; Cosne 32 miles distant at the con- 

fluence of the Nohain into the Loire; Demeurs and 
: \ ] ‘ s_* 

Le Greux on the Niévre, below Guérigny, about two 

miles below Villemenant; Forgebas and Marcy, also 


on the Niévre, 14 miles above Guérigny, the one on 
the north, the otber on the east, branch of the Nityre. 

The Villemenant shops are above Guérigny on the 
same side of the river as Marey, a quarter of a mil: 
beyond the central establishment, whigh contains the 
dwellings of the managers and superintendents of the 
works, the general offices, the bureau of management, 
the medical staff, the general stores, and necessary 
shops. _A wall capped with an iron railing separates 
the workshops from the high road, and, enclosing an 
extensive yard, always encumbered with masses of 
irov, in every stage of progress, from the pig to the 
finished armour plate, leads to the large reheating 
furnaces, which are about 65 ft. from the river, and 
are arranged parallel to its course. These farnaces 
are arranged in two buildings of unequal size, one 
being 109 ft. 6 in. long and 58 ft. wide, the other 
148 ft. long and 89 ft. wide; in addition to these are 
sheds, which contain the steam boilers connected with 
tue furnaces. 

Two 141ton steam-hammers, and one of 3} tons, 
supplied with 20 ton cranes, and eight heating furnaces, 
are sufficient for the execution of all the work con- 
nected with this part of the manufacture of armour 
plates for the French Imperial Marine. The con- 
struction. of plates of variable thickness, as well as for 
those which are designed for sheathing the heads 
of vessels, have given a new life to this workshop, 
which was, previous to its having been converted 
into a Government manufactory, devoted exclusively 
to the forging of anchors, shafts, and general fittings. 
At the extremity of the building is a furnace for heat- 
ing the plates that have to be cut, and which is effected 
with a circular saw 4ft. 6in. diameter, driven by a 
40-horse engine, and the furnace for annealing and 
tempering the plates, together with the gearing re- 
quisite for handiing. Steam boilers are added to all 
the furnaces in this department, and in fact through- 
out the whole of the works, to utilise the waste heat 
of the furnaces, and to obtain, without additional ex- 
pense, the power required for driving the various ma- 
chines of this department. 

A court 65 ft. long separates these shops from the 
rolling mills, which also extend almost parallel to the 
bank of the Nitvre. ‘The buildings are divided 
into. three bays, the ceatral one being 65 ft. 73 in. 
span, and the smaller one on each side 29 ft. 64 in. 
wide. Their length is 234 ft. 

In the centre bay of the shop are placed a 200-horse 
engine, and a train of rolls for plates and angle irons, 
a 4-ton steam-hammer, two 2-ton hammers, and 





two shearing machines. The right bay contains eight 
heating furnaces, cither for plates or for bars and angle 
irons, as may be required. Beyond, are the boilers 
attached to each of the furnaces, from which the steam 
suppl this department is supplied. All the steam 
generated in these boilers passes into one pipe, which, 
wher required, can be connected with the steam pi 
from the boilers of tlie reheating furnaces. In the 
left hand bay are Contained: a 220 Jb. tilt hammer, for 
piling the dressings and erop-ends of the plates taken 
off by two shearing machines adjacent. In connexion 
with this building-an annexe has been recently erected, 
contaiming a lathe for turning up the rolls, a 20-horse 
engine for driving this lathe and the plate shears, a 
furnace for ami¢aling the lighter plates, a borizontal 
blowing engine of S5-horse power for the refining 
furnaces, the general repairing shop, a siore for 
tools and’ materials, and the superintendent’s offices. 
Beyond this building, and extending slong the whole 
width of the three bays of the building containing 
the rolling mills,-are eight refining furnaces and 
four steam boi in connexion with them. The 
total annual production of these furnaces is about 
3000 tous of iron a year, of which from 1200 to 1500 
tons are converted mto plates of various dimensions, 
1200 tous into bars, angles, and T-irons, and from 
200 to 260 tons of special plates for various pur- 
poses. ‘This comparatively insignificant production 
could be doubled without any addition to the plant 
upon the works. ‘The eight furnaces just alluded to 
consume annually some 3000 tons of charcoal, which 
is furnished from the neighbouring forests belonging 
to the manufactory. As the manulacture of charcoal 
can be prosecated only during six months of the year, 
it is necessary to store in that time the whole of the 
annual consumption, Kight stores divided into two 
groups are provided for this purpose, and they are so 
arranged that the platform upon which the chareoal is 
delivered is on the level of the roof of the stores, by 
which the cost of carriage is reduced and the opera- 
tion of storage much facilitated. 


Against the wall which separates the works from 
the high road is a long shed, 20 ft. wide, in which 
is stored the ashes from the various farnaces, the 
sifting of which gives occupation to the children of 
the Workuten, by whom the cinders and unburnt 
fragments of coal are extracted, and which is subse- 
quently manufactured into fuel. Within the same 
shed are contained stores of fire-bricks and of rolls 
for platesiand angle-irons, the dining-room of the 
operatives, the ranuing sheds of the locomotives em- 
ployedon theestablishment,the dept of manufactured 
plates storéd there previous to transmission to the 
arsenals, and a temporary shop wherein are three 
shaping machines for forming the heavy Y-plates and 
plates of varying thicknesses. Adjoining 1s a closed 
shed contaisiing the machine for making wp the artifi- 
cial fuel prepared from the pickings from the asles 
stores. It is driven by a 20-horse engine, and is 
employed for utilising the selected furnace residue by 
mixing it with 6 per cent. of dry bitumen and a 
certain proportion of small coal, for compressing the 
coal dust into bricks, and for making blocks of fuel 
by mingling diluted clay with powdered charcoal. 
Thirty tons of such fuel are daily produced from this 
machine. 

All the workshops, sheds, and stores, are laid with 
lines of narrow gauge railway. Beyond the walls of 
the enclosure lie the homes of the workmen, and con- 
taining accommodation for seventy families. At a little 
distance from the rolling mill is situated that part of 
the works devoted to the manufacture of chain cables. 
The motive power here is a water-wheel developing 
7-horse power, and driving a battery of tilt hammers. 
These hammers form the principal equipment of the 
shop, the rest of the plant consisting of seven forges 
for the manufacture of anvil fittings, shackles, &c., 
and a vertieal drilling machine. The latter is driven 
from the first floor of the fitting shop 65 ft. distant. 
The power is transmitted by a stecl wire ¥ in. 
diameter, which rests on guide pulleys clothed in gutta- 
percha. ‘This wire has been recently replaced after 
having been in constant use for three years. The 
fitting shop alluded to is a comparatively new building. 
lt is in two stories, 37 ft. wide and 175 ft. Jong. An 
ordinary and somewhat seanty supply of tools furnish 
this shop. Amongst others is a shaping machine from 
Grafenstaden, a Whitworth radial drill, planing 
machines, a collection of Seilar’s screw-cutting 
machines, and a variety of ancient tools. A 10-horse 
engine and an 8-horse water-wheel supply the power 
to this shop. Opposite stands the shed where the 
light forgings are made, containing a 30-horse blow- 


ing, containing boilers that supply the last-named 
engines, 56 ft. Gin. long and 43 ft. 6in. wide, stands 
close at hand. At present six 20-horse boilers are 


erected; but, with the i ing demand, which neees- 
sitates a constant increase of 


engines are set up. ‘These are the only boilers in this 
department of the works whieh are not heated by the 
waste gases, the fuel employed being that manufac- 
tured from the residue of the furnaces. 

Bebind the boiler house another iron-framed build- 
ing contains the nail-making plant. It is 210 ft. 6 in. 
long and 59ft. wide. At one end of the shop stand 
two 8-horse Farcot horizontal engines, intended 
originally as a reserve in case of aceident to any of 
the other engines. They are, however, kept con- 
stantly in use, the one working the bellows for 24 nail 
forges, and driving the shearing and drilling machines, 
the other actuating two rotating tilt hammers. A 
short time since from 500 to 600 tons of nails were 
made annually in this shop, but the demand in the 
fleet has been so far reduced that at present only half 
the fires are kept going, and the manufacture of forged 
armour plate bolts forms a large proportion of the 
work done. Four locomotive engines, three of 4- 
horse power and one of 18-horse, complete. the plant 
of the Villemenaut groups of the Impérial factory of 
La Chaussade. The Guérigny shops are situated at 
the junction of the north and east arms of the Niévre, 
and are supplied therefrom with au abundant water 
power, which forms the chief motor throughout the 
cable factory, the foundries, &c., of this department. 

The chain cable shops are the most important. From 
them are supplied not only the whole of the Imperial 
Marine, but also all the large ship owners, and the 
navigation companies, who have permission to obtain 
here the chains and cables of all dimensions that they 
may require. The average annual production is 
54,000 yards of cable ofall sizes. During the Crimean 
war, 80,000 yards a year were manufactured, and the 
capacity of the works is sufficient to double that 
quantity if necessity arose, At the end of a courtyard 
and opposite the principal entranee, is the coal and 
iron dep6t, in front of which is laid a narrow gauge 
railway, which leads with branches to the different 
shops, and by which, on trucks, the material is 
transported. ‘The bars are first cut into lengths, and 
turned upon mandrils of regulation standards corre 
srg to the different sizes of the cables; the links 
thus roughly prepared are passed on to be welded, an 
operation which employs from twenty to forty furnaces. 
When the cable, the regulation length of which is 
98 {t., is completed it is tested in an hydraulic press, 
and, after having been impressed with the Government 
stamp, it is tarred previous to being stored. The 
tarring shed, which stands to the rear of the depét, 
comprises three parallel lines of railway, and two 
platforms 131 ft. Ler and 19 ft. 8in. wide; a tar 
tank and furnace ranning on a stage up and down the 
line of rails laid between the two Slidtories, and a 
crane on one of the outer tracks. The cables, carried 
on a truck, are laid upon the first platform, across 
which they are passed through the tank on to the 
second platform, whence they are transferred into 
store. 


The Cosne group of this factory is situated at the 
confluence of the Nohain and the Loire, Tie former, 
arapid and regular stream, with a fall of 8 ft. 6in., 
drives four wheels, developing 58-horse power, which 
actuate a number of tilt ee ang and two 14-horse 
wheels, which work the blasts for the furnaces. In 
cases of drought, locomotives used for general service 
in the yard supply the power temporarily suspended 
by lack of water. ‘This department is devoted to the 
construction of heavy anchors, weighing from 3 to 5 
tons, and in a special workshop lighter ones of all sizes 
are manufactured. 
The small and detached works of Marcy, Forgebas, 
Demeurs, and Le Greux, possessing between them 
motors of 106-horse power, nearly all of which are 
obtained frou the various falls in the river, are devoted 
to small and miscellaneous works for ships’ fittings, 
and for supplying the central group of Villemenant 
and Guérigny with some of their general forgings. 
‘Allogethes the works of La Chaussade, scattered as 
they are, and sfill bearing traces of the primitive days 





ing engine, end two 8-horse engines, one driving a 





of their existence, offer but little for imitation or 




















































































es 


PE rer eS 


iY 


pa sen 


= 


5 


pind Es apel 


oe 


We 


Se at en nen nnn emameciemarmemmmmnetent ici aa 


yg 


ee ee ee caine sikcmadie Wena 


SRO eA aay AOR PE IE RL AE IE AL LE 


a 


en ee Sa een 


ape hers naps mand opie 


ty emg 


LE EES EE te ae 


eR ee TR Oh ae ne RE oR OV 


ah 


wen 


< 


= ere 25: 


fT Ee | 


oping 


| } 
f 
| 
i 
| 

! 

: 








27 


[Aprit 23, 1869. 
= <> 





ENGINEERING. 





— -— - 





a 


admiration. But they are interesting, as showing the 4 


actual state of the Imperial manufactures of the French 
Marine, and present a strong contrast to the system 
upon which our similar works are planned, executed, 
and conducted. 
THE QUAI DORSAY STEEL BRIDGE. 
Mest of our readers who visited Paris the year 
before last will well remember the arched bridge, con- 
structed of Bessemer steel, which carried the Quai 
d’Orsay over the road which afforded a communication 
between the grounds of the Exhibition and the banks 
of the Seine. This bridge, which had a span of 82 ft., 
was remarkable for its extremely light appearance, 
and it was further remarkable for being not only the 
first Bessemer steel bridge constructed in France, but 
also the first Bessemer steel bridge erected anywhere 
in which the material was used both in compression 
and tension, As we mentioned on a former occasion, 
when noticing this structure, the bridge was only 
temporarily erected at the Quai d’Orsay, it having 
been constructed by M. H. Joret, of Paris, for sub- 
sequent permanent erection in another place. Since 
the close of the Exhibition, therefore, it has been 
taken down and re-erected, in a modified form, over 
the river Vilaine, at Port-de-Roches (Ille-et-Vilaine). 
The original bridge was composed of eleven ribs 
forming a single span ; but the new structure (for we 
may be allowed to call it new, although it is composed 
of old materials) has three spans, each composed of 
four ribs, the width of the bridge between parapets 
being 19/t. Sin. The whole of the main framework 
of the new bridge is composed of parts of the struc- 
ture which formerly existed at the Quai d’Orsay; but 
the construction of the platform and roadway has been 
modified, and a light wrought-iron hand-rail has been 
substituted for the cast-iron parapet of the Quai 
d’Orsay bridge. The piers and abutments of the new 
bridge are of granite, and harmonise well with the 
remainder of the structure. The total cost of the 
metallic portion of the bridge, including main fram- 
ing, platform, hand-rails, &e., has been but 65,300 
francs, or 2612/., this sum amounting to but 10s. 9$d. 
per square foot of the bridge platform, a cost which 
cannot be considered as otherwise than extremely low. 
It only remains for us to add that the bridge was 
tested last month with perfectly satisfactory results. 


THE DARIEN SHIP CANAL. 

A SMALL association of some of the largest capitalists 
in New York obtained, last winter, from the United States 
Legislature a charter for forming themselves into a com 
pany, for the construction of a ship canal across the Isthmus 
of Darien. Amongst the names of these promoters are 
Peter Cooper, Marshall O. Roberts, and Wm. H. Vanderbilt. 
Many routes for the canal have been surveyed, but that 
from the Gulf of San Miguel to Caledonia Bay, and the 
one from Bayonne river to the Gulf of San Blas appear 
the most favourable, the latter possessing spacious harbours, 
and requiring but thirtv miles of canal. There would, 
however, be heavy works involved in its formation. 
Amongst others atunnel through the Cordilleras, seven 
miles in length, 100 ft. wide, and 115 ft. high, to allow 
steamers to pass, and even a first-class man-of-war, with 
her top-mast and top-gallant mast struck, and her yards 
braced 


lifficulties to the engine 


Such a tannel would probably present some few 
r during its construction. Another 
scheme for ship transit from the Atlantic to the Pacific, 
similar to that proposed by Mr. James Branlees, for 
crossing the Isthmus of Suez, is being agitated in America, 
and in a memorial presented to the United States’ Senate 
by one Charles Gaylord, the political and engineering 

sities which would attend the construction of a canal 
are, it is asserted, sufficient obstacles to prevent the prose- 
cution of such a scheme, and that a ship railway could be 
more easily, quickly, and cheaply built, and with a smaller 
waste of human life. It is proposed to lay a road with 
sixteen lines of rail+, and to transfer the vessels to be re- 
moved from the harbour to this railway upon which they 


would be transported within a floating dock. Until some 


reliable information is obtained of the exact nature of the | 
road to be traversed, a feasible route selected, and the | 


great political and financial difficulties disposed of, the 
scheme for direct communication across the isthmus must 
be held in abeyance. However, it will be satisfactory to 
the promoters of the ship railway project to know that the 
plan they propose bas been thoroughly considered and re- 
commended for adoption by one of our most prominent 
engineers. 


Rattway Accommopation.—On Monday night last, in 
the House of Commons, Mr. Bentinck gave notice that to- 
night, on the motion for going into Committee of Supply, he 
would eall attention to the locking of doors and barring of 
pennant earriages on the city and suburban lines, and the 
overcrowding of compartments; also the objection amo 
English railway —— to supply Avedon. 2m duri the 
winter season. He proposed to ask the President the 
Board of Trade whether the Board at present had pouer to 
interfere in these matters, and, if not, whether Government 


proposed to legislate with a view to a remedy. 








DOCK WALL: WEST INDIA SOUTH DOCKS. 


MR. JOHN HAWKSHAW, ENGINEER. 
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We illustrate, above, sections of the wall which is at present | 


being constructed at the West India Docks, from the design 
of Mr. John Hawkshaw, for the new South Dock. As we 
stated in a previous number of ENGINEERING (see 
the current volume), the work has for its object the conver- 
sion of the old canal, dividing the Isle of Dogs, which was 
for many years used as a timber dock. The wall is 34 ft. 
104 in. high from the bottom of the dock to the top of the 
coping, where the thickness is 11 ft. 6 in., spreading down- 
wards with a batter of 1 in 24. The face and back of the 
wall are of brick, the former 3 ft. 44 in. thick, the latter 
18 in., connected by vertical transverse walls 2 ft. 3 in. thick, 
and placed 1° ft. apart. The pockets thus formed are filled 
with concrete, upon a foundation of which, 3 ft. 6 in. in thick- 
ness the wall po stands. The original ground level was 
about 15 ft. below the top of the dock wall; this depth has 
been made good, and the ground at the back of the wall 
which had been excavated at a slope of 1 to 1 has been filled 
in. 

During last autumn a length of the south wall of this dock 
slipped forward, and a second failure occurred a few weeks 
since, when about 200 yards yielded in the same manner, 
breaking off evenly against one of the tranverse walls at each 
end of the fracture, and sliding forward in the centre, where 
the wall again broke. These casualities arose in each case 


from the same cause; the existence of a thin seam of very | 


soft greasy silt between the hard strata of blue clay, upon 
which the foundations rest, and there being no weight 


against the toe of the wall it slipped forward upon the silt, | 


which offered scarcely any resistance. 


Tue Freycu Atiastic Canie.—The manufacture of the 
French Atlantic Cable is rapidly approaching its com- 
letion. Up to the 15th the total length manufactured was 
3033 nautical miles, viz., 2314 miles of the section intended 


to be laid between Brest and St. Pierre, and 716 miles of the | 


section between St. Pierre and the United States. Only 


474 miles of the former section, and 57 of the latter, remain | 


to be completed. The whole length of the core for both 
sections has been finished to-day at the Gutta-Percha Works. 
The Great Eastern has taken on board 1750 miles of the 
first section, and the steamer Scanderia 450 miles of the 


section. 


ge 10 of | 


THE CHICAGO AND ROCK ISLAND 
RAILWAY. 


Tue company of the Chicago, Rock Island, and Pacific 
| Railroad, whose line extends to the eastern terminus of the 
Union Pacific Railway, has just completed the erection of 
extensive erecting and repairing shops at Chicago to replace 
the ruinous sheds which have hitherto served for that pur- 
pose. The ground occupied by the new works occupies an 
area of 520 ft. by 2676 ft. The eastern side of this space will 
be occupied by seven lines of way running the éntire length, 
and upon which the necessary sidings are laid to the different 
shops, and through them to the western side, a thorough 
system of communication being established by means of turn- 
| tables and single lines of way. The buildings are of brick, 
| upon stone foundations. The locomotive machine shop, 
which occupies the north-western extremity of the ground, 
is a building 18 ft. high to the springing of the roof, 336 ft. 
long, and 112 ft. wide, with a wing 36 ft. by 50 ft., adjoining 
which are being built the gasworks with which the whole of 
the factory will be lighted. Fifteen transverse lines of rails, 
with engine pits, oecupy the south half of this building, and 
are connected on the outside by a traverse table running 
the entire length of the shop. On the west side of this 
building are the boiler and blacksmiths’ shops, one storey 
| high, 80 ft. wide, and 344 ft. long ; the boiler shop at the 
| north end occupying 92 ft., and the blacksmith’s shop 252 ft. 
of its whole length. A line of rails also passes through this 
building, and immediately adjacent stands the oil house—s 
shed 60ft. by 40 ft. Beyond this is the engine house—s 
circular building 278 ft. in diameter. A 43 ft. turntable 
occupies the centre, from which radiate 40 lines of rails, con- 
ducting to as many stalls 60 ft. long, which are covered over 
with a pitched roof. The car shop consists of a main struc- 
ture 80 ft. by 252 ft., and an eastern wing 80 ft. by 200 ft. 
This latter has but one floor, and is devoted to the erection of 
passenger cars, ten of which can be erected at one time. 
The foundry oceupies the area between the wing of the car 
shop and the running shed. It will be, when completed, 
60 ft. by 130 ft., with two wings 30 ft. square. : 
The cost of the shops and machinery is $560,000, of which 
$60,000 have been expended in tools, and an additional out- 
lay of some $50,000 will be neceasary to complete the works. 
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HORIZONTAL BAND SAWING: MACHINE. 


DESIGNED BY MR. GEORGE FINNEGAN, ENGINEER, DUBLIN. 
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THE engravings which we annex represent an arrange- 


ment of band sawing machine—especially intended for “ open- 
ing’’ or cutting into planks, large logs of round or square 
timber—which has been designed and recently paten by 
Mr. George Finnegan, of Dublin. In band sawing machines 
as ordinarily constructed, the saw cuts in a vertical plane, 
this arrangement rendering it necessary that, when the band 
saw is strained around rollers mounted one above another, 
the table or bench to which the timber is fixed should 


either be cut through to allow the saw oe 
a 


timber to be cut should be fixed to the side 


passing by the side and clear of the band saw; or 


where the band saw is strained around rollers 


by side on vertical axes it is necessary to fix the 


vertical table or bench mounted upon the frame of the 


machine, and caused to move past the saw 
Mr. Finnegan's plans consist in mounting 


@ vertical 
band saw 


bn iE 






4 


ga 


upon two rollers revolving on horizontal the pulleys or 
rollers being Upege teed  gpmerdines he the machine and at 
the same level or elevation, one ing on each side of 
the travelling table which carries the log. this —- 
| ment the saw as it passes from one ry to the 

| will not only travel horizontally, but will cut the timber 
in a lateral or horizontal direction. Mr. Finnegan mounts 
the rollers in bearings, which are capable of sliding vertically 
apen So Heenan Oe Sa ne ee at an 
Salve’ Reane ae Dosey ane fea an usual, 
by a strap passing around a xed on the axis of one 
Fee ere ee rend aks dakaak nae adeet 
whilst the slack of such driving strap is taken up by means 


ofa weighted roller. Fig.1 - 
Referring to our engravi . 1 is an elevation of a 
nenh-ane debian anateaatel 2 i 


to Mr. Fin 3 
plane: Fig. 2 isa sectional plan taken atthe line 1 1, Pig. 1 
and Fig 3 is a sectional plan taken at the line 2, 2, of 
Fig. 1. In these \ 


the machine on horizontal axes, }', b', so as 
to cause the saw to cut in a horizontal plane. The timber to 
| be cut is su u the travelling bed or table, ¢, upon 


ings, 6°, 6°, are together a 

Seah, Bi, having two ides or supports, b*, b*, fixed thereto 
band saw, a, close up to its work. 
rarer §, gpone angunbngy Nyy hglimes yon , », 
mounted on one of the axes, b', as usual, and saw is 
aaron fo Re wom: Sy alee SS Aven oo Sing Sato 
es gpm Seefeld Bed wee 5, b, 
such screws, ¢, ¢, being geared pinions, 
S',J\, on the shaft or axis, f, taking into bevelled pinions, ¢',«’, 
fixed on the w ends of the 
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or table, c, is fixed a toothed rack, -, which is taken into by, 
and receives motion from, a toothed pimon, &’, fixed on the 
shaft or axis, &, om one end of which is fixed a toothed wheel, 
k*, driven by a toothed wheel, [', fixed om one end of the 
shaft or axis, /, the other end of which carries a bevelled 
wheel, *, which, when the machine is in the act of sawing, ix 
driven by a bevelled pinion, m', keyed on the lower end of 
the shaft or axis, =. This shaft or axis, m, receives motion 
from a wotm or screw, *, on oné of the shafts or axes, 4’, 
taking into a worm wheel, a, keyed on the shaft or axis, m, 
and capable of rising and falling thereon by means of a long 
keyway. But when it-de desived qniekly to return the bed 
or table, c, for a fret eut, the bevelled pinion, ms’, is taken 
out of gear with the bevélied wheel. 7. by means of the 
clutch lever, m? (aown in Fig. 2), when the strap or band, n, 
« shifted off the nose pulley, #®, on to the driving pallry, »', 
fixed on one endof the hallow shaft or axis. »* 


the other 
ead of which has fixed to it@ bevelled pinion. n’, which takes 
imto, and gives motion to, the bevelled wheel, /*, on the shaft 
oraxia, tL Orla it be deaiped to rum the bed or table, c 
quickly in the opposite direttion, them the driving strap or 
band is shifted om to the driving pulley, »', fixed « 
of the shaft or axis, »*, pastiiig through the hollow shaft, »? 
the other end having fixed thereon the bevelled pinion, «* 


nm « 


which gives motion te the bevelled pinion, B, in the contrary | 
digeetion. It will of course tbe readily un lerstood that when | 


a quick speed is given to the bed or table, c, in the direction 
for cutting, the band saw will be raised above the timber fixed 
om the bed of table, c. Amd in order to change the speed at 
which the bed or table, «, is driven for cutting, change ls 
of suitable sizes are employed to take the pla of 
toothed wheels, &, and /', ag will be readily understood. 


whe 
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Tat paper read was on “Experiments on rida 
of Compartaon Employed for Testing the Liluminating 
Power of Coal Gas,” by Mz. 7. N. Kirkham, M. Inst. CE 

(t was observed that the s#gndards of comparison at pres: 
in ust were known to be Wiihtiing at uniformity of re 
sulé necessery for detertnimmg with accuracy the difference: 
in the Intensities of two lights. PB as the amount of th 
variation had never been arly defined, the author had in 
stituted a series of experiments for the pu f ascertain 
ing the extent of these differences. 

Che instruments empk yed for teating 
qualities of two flames were founded 
that light diverging from a Tuminous ce 
intensity in the ratio of the square of 
principle had been taken advantage of by Count i: 
the instrument known as the “Jet Photometer, 
described ; as waa also another method, suggested 
fessor Bunsen, which was dependent for its action uj 
combination of reflected and transmitted light. 

In France, the instrument employed was M. Foucault's 
modification of that proposed hy Count Rumford, as arranged 
by MM. Dumas and Regnault; while the standard of com- 
parison was the amount of light emitted from grammes of 
colaa oil, specially prepared and verified, burning in a Carcel 
launp, of certain fixed proportions, at the rate of 42 grammes 
(645 grains) per hour; and it w juired that the light 
produced by from 26 litres 274 5 to .9707 of a 
eabic foot) of gaa, consumed in a Bengel burner of known 
dimensiona, should equal p The mode of 
ducting an experiment with t) instrument was then de- 
tailed; and it was explain 1 that daring the pre 
experiment, the quantity of gas wos regulated, so that the 
two lights should be maintained of equal intensity in this 
way it was possible to conipare the consumption of oil with 
that of the gas, and if the lamp had burned at the specified 
rate of 42 grarmmes (645 grains) per hour, the ex periments 
should have been completed in 14 minutes 17 seconds 

In England, the instrument in use was constructed on 
the Bansen principle, and the standard of comparison, as 
defined by Act of Parliament, was a sperm candie, burning 
at the rate of 120 grains per hour. 
at the rate of 
burner having 15 holes, and with a chimney 7 in. high, must 
be equal, in intensity of light, to 12 such candles. 

The instrument by means of which the experiments were 
made by author was also constructed Bunsen 
principie, combining a!! the most approved mo It 
four phot meters, radiating from a common 
accurately scaled 
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ations. 
consisted o 
centre in the form of a cross 
adjusted, and fitted with every appliance to insure uniformity 
and precision. : 

The first series of experiments was undertaken for the 
purpose, if possible, of arriving at the amount of variation in 
the illuminating power of candles obtained from the prin- 
cipal manufacturers. Gas was adopted as a standard of 
comparison ; and to insure uniformity in its illuminating 
power, a sufficient quantity for carrying out the experiments 
put into a gasholder in the laboratory, 


and each 


on each oecasion was 
the temperature in the latter being always maintained at 
62° Fahrenheit. In this series, each of the four photometers 
was supplied with candles of a particular make, to the use 
of which % was restricted throughout the day, every succes- 
sive experiment being made with a separate specimen. All 
the candles were eut in half and burned from the centre. It 
was observed thaf, although the standard candle was fixed 
by Act of Pariiament, as a sperm candle, of six to the pound, 
burning uniformly at the rate of 120 grains to the hour, yet 
no puch cumdle was to be obtained; for from various quan 
tities Of sperm candles, six to the pound, procured from 
several manufacturers, the average rate of consumption was 
136 grains. This fact had been previously demonstrated by 
the extended series of experiments carried out by Professors 
Graham, Leeson, Brande, and Cooper, in 1852. “The Parlia- 
mentary rate, being abnormal, was so rarely met with, that 


ne@ end | 


nt 


The gas being consumed | 
5 cubic feet per hour, though an Argand | 


these variations, and had unanimously adopted the ordinary 
rule of simple propertion for the purpose. It was proposed, 
therefore, in the analysis of the diagrams exhibitmg the re- 
sults of the experimenta, that the candles burning at the 
rate of 135 grains should be designated “ normal standard 
candies,” to distinguish them from the Parliamentary 
standard of 120 grains. 

Commencing with experiments Nos. 56 and 58; in No. 56 
with a consumption of 119 grains, the Mlurainating power of 
the standard gas was represented as 15.3 candles; whilst in 
No 58, with a consumption of 121.2 grains, it was 14.5 
candles. The difference, between.these two experiments, 
made with candles which happoned to be nearly within the 
Parliamentary standard, was 3 of a candle. In experiment 
No. 51, burning the normal standard quantity of 155 grains, 
the same gas was represented as being 15.48 eandles; and in 
No. 61, consuming 154.4-graina, or 6 of agrain less, it was 16.28 
candles, the difference being in this cage also 8 of a candice 
In experiment No. 60, with a consumption of 154.7 grains, 
the gas was shown to be 18.18 
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nating power 12.6 candles. In experiment No. 52, with a 
f 145.2 grains, the gas appeared to be 12.6 
No. 52, with a consumption ef 157.2 
12.54 The last three experi- 
were samples of eonsuming different 
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wh with the 
| the difference in the illuminating power of the gas to be 
candles ; the former representing it as 13.02, and the latter 
as 1544 candles. These were examples of candles burning 
the samé quantity of sperm, yet giving a different amount of 
light. Th atest difference in the illuminating power of 
| the “ ¢tandard gas shown throughout the forty-four ex- 
periments made upon this day, was 4.60 candles; being be- 
tween experiment No. 51, with a consumption of 129 grains, 
ving an illuminating power of 14 ndles, 1 experi- 
‘ ains, representing the gas 


same consumption of 130.2 
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| periments when eorrected to the Parliamentary star 

From the tabulated results of three other 
ments, it appeared that, in the first, when the consumption 
of sperm varied from 109.2 to 134.4 grains, the’ greatest dif- 
ference in the illuminating power af the gas, corrected to the 
Parliamentary standard, was 4.69 candies ; in the second, 
when the consumption ranged from 120.9 to 130.8 grains, the 
difference in the illuminating power ws dles; while 
in the third, with a consumption of from 120 to 142.4 grains, 
the difference was 4.21 enndles 

The second, third, and fourth ser 
with candles obtained from one ma 
1 at by the 
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2.26 candles 
T th » purpose 
lard of comparison, 
the Bu nh principle, was 
more reliable than the cand It was thus found, that when 
the lamps were allowed to burn without any regular system 
of trimming, the variations were about as great as-those of 
ithe es s; but when the lamp was trimmed before the 
ment of each experiment, the variation was about 
It was probable that the 


1 star 


when used ata n 


1¢ as with the best candles. 
lt would have been better, if the time allowed for taking 
vations had fifteen minutes instead of ten 
minutes ; for the when filled weighed 10]b., and the 
balance employed would not turn to less than a grain. Sab- 
sequent experiments corroborated this suppositiom ~ Of this 
1 examples scleeted showed, in one casé, that the 
greatest difference in the Mlaminating power of the gas was 
1.69 candle, with a consumption ef sperm ranging between 
136.5 and 124.6 grains. In another case the greatest differ. 


ser been 
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serics t 


}enee in illuminating power, corrected to the standard con- 


sumption of 108 grains of oi! inten minutes, shown in the 
whole number of experiments, was 2.3 candles, when the 
time required for the consumption of 10S grains of oil by 
the Iamps was respectively 9 minutes 39 seconds and 10 
minutes 34 seconds. 

Por several years past the author had had in operation one 
of Mr, Lowe's jet photometers, for the purpose of indicating 
the ifuminating power of the gas as it was being manafae- 
tured. As its apparent accutaey seemed to promise a more 
reliable means ot determining the Diuminating powcr of gas, 
it was to carry out a fearth series of experiments, 
with a view to discover the relation between the indications 
of this instrument and those of the French and English 
standards. At the “Cross” photometer, three consecutive 
experiments were made upon the quality of the gas, com- 
pared with four candles burning at the same time. The 
results of these twelve experiments were then averaged, and 
accepted as the Uluminating power of the gas in each ease. 
Another eperater was at the same time engaged at the 
Dumas and Regnault photometer, and the average of these 
experiments was also taken as representing the illuminating 
power of the gas. Two of Mr. Lowe's jet. photometers, 
fitted precisely alike, were in operation throughout these ex- 
periments ; the orifice in each jet being of the same size, 60 
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that at any given pressure the height of the flame from each 
would be the same. The pressure at the point of ignition 
was regulated so as to give a flame exactly 7 in. in height 
and that pressure was duly recorded. The height of the 
flame at a pressure of .6 of an inch was also observed, as well 
as the time required for the issue of .1 of a cubic foot of gas 
under each of these 

A diagram was prepared, showing the results of simul- 
taneous experiments for ascertaining the illuminating power 
of gases of different qualities, by two different systems, as at 
resent existing, and by the proposed plan of testing by the 
jet. On this diagram o di line bad been drawn, which 
Ulustrated the theory ate cees: Sg illuminating power 
of gas by means of red pho . worked on the “ Re- 
trograde system,” whieh might be thus stated: Maintaining 
a 7-im. flame from an orfiee of certaim fixed dimensions, the 
iftaminating power of the gas was if direct proportion, in- 
versely, as the ure. 

This diagonal line being considered as the “standard 7 in. 

flame,’ according, to the theory jast advanced, it was ob- 
served that the average restilis of twelve experiments very 
nearly coineided with the theory ; and at pressures of .45, 
51, .03, 64, and .68 of an ifth this was @specially the case. 
The highest and the lowest eandle experiments were com- 
pletely eut by the line, and the lamp experiments also tended 
nerally to prove the theory. , 
Another diagram, representing the duration test corre- 
sponding with the retrograde seale, showed the time required 
for the taste of .l of a eubie foot of gas, of a certain illu- 
flame from the jet 
photometer. The use of the duration test was to check the 
working of the jet photometer, and to afford a.means of dis- 
covering any irregularities that might! occur in the apparatus. 
As an example of its uae, it was seen by the retrograde scale 
that gas having an illuminating power of 14 candles gave a 
7 in. tlame at a pressuge of G3of an inch ; and upon referring 
to the duration test it,would be found that .1 of a cubie foot 
of gas of that illuminating poWer ought to maintain that 
flame for three minutes. bt 





Should there be any considerable 
deviation, it was an eVident® of some derangemespt in the 
apparatus. 
From these experiments he author believed it owas evi- 
dent that a more reliable method than that at present in use 
mining the ‘correet illuminating power of the gas 
upplied to the public wag-ufgently needed; and he thought 
system wotlld be found to results ap- 

nearly as practicable to a truthful estimat 

jinating powerofthe gas be determined By t 
present recognitéd photometer, fitted with a 
p, burning oil of the same quality, and verified in 
nner as that adapted by the Municipality of 
Paris ¢ ard; and let @ sufficient number of experi- 
ments be made so as to cover the errors that were known to 
the average of these be compared with the illu- 
minating power, as shown by the jet photometer and the 
duration test, and then the “ mean of comparison” might be 

taken as the illuminating power of the gas. 
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NOTES FROM THE NORTH. 
Guiascow, Wednesday. 
jusiness in pig-iron is not at 
Prices suffer sudden changes 
almost every alternate day. There is, however, a general 
tendency downwards. A large business was done on Thurs- 
day last at 52s. 9d. cash, and 53s. one momith ¢ bat in the 
fternoon there was a slight #mprovement, which even eon- 

jued next morning, and@-og, that daywo less an amount 
than 5000 tons was ordered inf6 store. Falling prices were 
the order of the day on Manday, and yesterday the ruling 
wrices were 52s. 8d. one month, and 62s, 68. cash, the quota- 
tions for Coltness, No. 1, an@Gartsherric, No. 1, being 
60s. 6@ arid 59s. respectively. To-day the market has been 
flat -H@s.4id. and 52s. 4d. cadRjand 52s. 7d. one month; 
seliers, 62s: 4d. cash, buyers, 583d. The shipments from 
all Seotch ports, since 25th December last, are already nearly 
19,300 tons over those for the corresponding period of 

1867-68. 
City of Glasgune Union Raiheay.—The directors report, in 
reference to this railway, fhat the works are progressing on 
the through line between Bridgegate and Gallowgate, and 
that the contractors have operations in the 
college grounds and the catilemarket. Plans have been pre- 
for a station on the t line on the north side of 
Gallowgate, the opening ef which, and the completion of the 
line on the south side of the Clyde, might have been antici- 
pated this summer but for the interdict obtained by the 
Caledonian Railway Company over the ground between 
West-street and Pollokshields, Within a fow weeks the 
contractors will be in possession of all the ground required 
for the completion of the through line to Sword-street, where 
it joins the new Coatbridge branch ofthe North British 
they also have possession of every property 


Enoch-square. 
This connexion between the railway + orth and south 
of the river Clyde has been a long fime in, hand, but the 
beginning of the end is now in view. : 
Edinburgh Merchant Company.—A conversazione was 
given by this bodyon Monday evening, at which it was in- 
tended that Professor Fleeming Jenkin should deliver an 
address on Technical Edueation, but owing to the indisposi- 
tion of that gentleman, the newly-sppointed professor of 
chemistry, Dr. Crum Brown, came forward and gave an ad- 
dress on “ Science as a Branch of Liberal Edueatian.” He 
pointed out that the study of science consisted of three 
parts: the first being the object matter, consisting of facts, 
phenomena, &c.; the the methods of science-—the 
classification of these observations and generalisations from 
them; and, third, the results of science, consisting of the 
laws deduced from these generalisations. He would give 4 
good general scientifie education in primary and secondary 
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schools, and then he would copplennet Bb mon te 
university a polytechnic institution, in he would 
give that ieal instruction which is requisite for success 
in the new liberal arts which are constantly coming into 
existence. 

Science Degrees in Edinburgh University.—At the meet- 
ing of the Council of the University of Edinburgh, held 
yesterday, Dr. Lyon Playfair, M.P., moved a resolution to 
the following effect: “That this Council request the Uni- 
versity Court to take the necessary steps for obtaining a legal 
sanction to degrees in applied science.” In concluding an 
able speech in support of the motion, Dr. Playfair said that 
the question arose, had no new professions arisen in the 
world in recent times, and if they had, could the Scotch uni- 
versities, without endowments, consent to ignore them alto- 
gether? Could they refuse to acknowledge new lessions 
as they arose, to embrace them within their to give 
them culture and prevent their being conducted with em- 
piricism? No one would dispute that within modern times 
engineering had been a profession of the first rank. Nothing 
had altered the state of the world so much within. the lact 
fifty years as engineering. It involved many seiences, and 
needed the application of sciences. Then jae yee to 
agriculture, there were few arts whieh em! more 
sciences. It embraced mechanics, botany, natural history, 
physi , and various other sciences; and-if it had 
very much condacted with empiricism there was the more 

ity for them to try to get it put in a position in which 
it not be conducted with empiricism, but in which it 
would accept science and its applications, and ke conducted 
like other professions. The motion was against an 
amendment by 34 votes to 4. 

Kirkcaldy and Dysart Water Stpply.—The Commissioners 
of the Water Supply of these two towns are makin rapid 
progress with their new waterworks. The undertaking is 
fast drawing to acompletion. Om Monday week the ¢ommis- 
sioners inspected the works at Ballo; on Tuesday the pipes 
were tested in Dysart, and on the following Thursday another 
trial, of a very satisfactory nature, took place. with a fire- 
plug in the same town. It is full capecta that by the 1éth 
of next month the waters of £ thrice will be flowing 
through the streets of the “lang town o’ Kirkealdy.” 

Dundee News Items.—The Tay Shipbuilding Company 
have recently sold a barque on the ole to a Londin firm, 
and have laid down the keel of another for the same firm. 
At the harbour the piling for the foundation of the hydraulic 
erane is almost completed, and the building of the founda- 
tion is, or is about to be, commenced. The estimates for 
excavating and piling for the foundations of a néw ship- 
building yard have lately been given out, and the works will 
doubtless be pushed forward wi all speed, ( 4 
will be commenced next month by the contractor for the sea 


Paddle +. Serew.—A crikinpieiay proper «is- 
tribution of steam power has exempiif plies wad 
recently altered at the port of Tae ‘The vessel in 
question was @ dle steamer horse, power, with 
age space for We tone of goods. Her conaumption of fuel 
was 24 tons a day, and her speed 74 knots. She was con- 
verted into a serew steamer, and fitted with twin propellers, 
and the consequence has been that, with engines of tS horse 
power, she steams at the rate of 10} knots, and carries 800 
tons of carzo, with a daily consumption of about § tons of 
coal only. 

Shipbuilding, Contract.— Messrs. Robertson and Co., ship- 
builders, Greenock, have just contracted to build @p iron 
paddle steamer for the Moscow Yacht Club, Russia. 

State of Trade-—On the Clyde and in other parte of Seot- 
land the shipbuilding trade keeps pretty busy; indeed, this 
is almost the only department of trade which, employing a 
large number of people does keep busy, unless we include 
the malleable iron trade. The blast. furnaces are generally 
in blast, and others are preparing to blow in. Engineering 
is still dull, unless in the marme department. Amongst 
shipbuilders on the Clyde there is not yet any special indica- 
tion of a rise of wages being asked, but a recently-obtained 
rise in Aberdeen and Dundee is caleulated to have some 
effect amongst the Clyde workmen. The coal-mining trade 
is, one would think, almost as bad as it can be. Reduction 
of wages is the order of the day, and the miners are 
holding open-air meetings and conferences with a 
view to make some effort to prevent any further reduction, 
and if possible te improve matters. ithin the last few 
weeks the mining villages of Lanarkshire have had their 
alult male population largely reduced by emigration to the 
United States and Nova Seotia. 

Closing of Curtis and Harvey's Powder Works.—I have 
more than once referred to the lee trade in gunpowder 
making on the Firth of Clyde, to the large ex of 
powder in outgoing ships. I have now to mention that one 
of the powder mills, the one be’ ng the well-known 
firm of Curtis, Harvey, and Co. at 
has just been finally elosed. Powder. m 
several months sinee, but on mops sg} é 





hands were paid, and all is now 
Ship Launches.—During thé 
been several vessels launched on™ 
have been irom sailing véssels. c ’ 
largest was a sefew steamer of 2690 tons, for the 
and American Steam Navigation eye She is 
the Silesia, and was built by Messrs. and Co, She is 
the fourteenth steamer by them for the. ¢ame line. Her 
length is 340 ft. ei Pa ‘ 
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Sovta Kewmrsoton Mvsecm.—The Lord President af the 
Council has requested Sir Charles : 
Costa, Professor Tyndall, Li 





Captain Donnelly, R.E., and Mr. to report tn the 
acoustics of the he lecture peleovagy, will be three | from 


trials, one by » lestate with Gosunteinns Saarinen 
Bootie Sstaio, 9 Send SS Seen ai A. 
van, and the third by instruments directed by Mr, Elia. 
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The Douglas Landing 
this summer. The expenditure 
was 26,7107. This sum comprise 
for plant, and 70007, for materials. 
ae me to the length of 630 ft. 
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jointing of cast-iron water 
as a socket pipe in which t 
next pipe has turned on it a 60) t D 
sents a surface consisting of the segment of a circle identical | | jaye 
in radius with the semi-diameter of the interior of the pipe 
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eylinder, which isin turn 

the same radius turned on the . 
convex collar is forced into the conoave one of the 
becomes a perfectly water-tight 
flexibility, yet so firmly retain 


the plant and implements have cost ; 
materials, 11,503/., and labour, 15,1551. The np ye 
work has been extended 530 ft., and during the 

440,000 tons of rubble, and 8000 tons of have 
placed in the breakwater, which is now completed for 


mark 


Orders received by the factors are still 
small, andat the principal factories goods 
for stock rather than for immediate use. 
falling off in the metal trade since the commencement of the 
quarter, and in the wire trade, the e 
and tin-plate trades the same thing is more or less 
A slight improvement 
however, itz the foreign department. A fair am 
done on @@count of the United States, 
Medi Theadvices from Wi 
there have been rather more orders foriron, an 
works af@ better employed. 
short of orders; but there appears to_be a tend towards 


.—The Select Committee of 
the House of Commons have regected the Bill of the Midland ba our’ 
and London and North-Western Railway Companies for 
constructing a line from Settle to Carlisle. 
the question of costs to the landowners on the a line 
the preamble of which the mittee 
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of Cast-Iron Water Pipes — 
Mr. William Williams, engineer, a member of the Liverpool | ; 
Town Council, has patented af invention for the more pe 
ipes. The patentee describes it 
'* lindrical insertion end of the 
tollar which longitudinally pre- 
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THE INSTITUTION OF CIVIL ENGINEERS. 


Tue following letter has been addressed 
oldest members to the President and Couneil of 
of Civil Engineers, who now have its contents under delibera- | », 
To the President and Council ofthe Institution of Cieil. 
Gentlemen,—As one of 
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: the summit of the Sierras Nevada, the Alta 
fornia recently writes: “ Not the least of the 
of protecting the track from the heavy 
i during the winter 
as far as. possible, the 


agp solved was t 
falls of snow which were to be ant’ 
months. To obviate this difficul 

determined to erect a series of sheds, or rather one 










;: Eas 


act) rs BA 
os SSeS ae 
Eb ae Et “Tian 


Mgih of the address of the President, and 
Mail and ballot, fill up the whole time of 

bg, and therefore an additional general 
Sually take place for the purpose ot allow- 
‘the Institution an opportunity to moot 
rest, and this might take place on the 


jons should record the bequeste and 
gmour to be your most obedient Servant, 


. W. A. Brooxs. 
-street, Westminster, April 2, 1869. 


ing to the pro- 
y upen 
ich rise towards and 

























































rey 


y 


| al iaiesteta te alienate ice vi neieiediien aietaiehaaenbeameaman ie arte daeeeypeieaeapesane apeiron, =i reais se 
. 


; 
apna nent sno at 


x 


ee eee i 


tryarenpte ee tee eee ne 


soa 


eat 


anetinnaineaniinisinusiantaten 
Soe as Pacts 
















[Aprit 23, 1869. 





AT SCHAFFHAUSEN. 


CONSTRUCTED BY MESSRS. J. J. RIETER AND CO., ENGINEERS, WINTERTHUR; HERR D. H. ZIEGLER, ENGINEER-IN-CHIEP. 








( Por Notice, see Page 267.) 


<) 
Z 
4 
_ 
_ 
Z 
© 
Zz 
= 





(700 HP.) 





(ees eee erase eene 


RBINES 


, 


Tl 





























April 23, 1869.] 





FOR agua Pe 
France: 15, Quai 
Usrrep Stares: Van Nostrand, 192, Bi y, New York. 
Empire. 


Rossta: at all Post-Offices in the 
Letzte: Alphons Diirr. 
Brnuis: Mesers. A. Asher and Co., 11, Unter den Linden. 








The circulation of ENGINEERING exceeds that, collee- 
tively, of all the other weekly engineering and mechanical 
jounatia, of the cums pelon, paw gulinned 1b Lacien. 








Advertisements cannot be received for insertion in the current 
week later than 5 r.«. on Thursday. The charge for advertise- 
ments is three shillings for the first four lines or under, and eight- 
pence for each additional line. 

The price of ENGINEERING to annnal subscribers, receiving 
stamped copies at places three miles away from the General Post 
Office, is 1. 128, 6d, If credit be given, the charge is 2s, 6d. extra, 
subscriptions being payable in advance. 

Cheques and money orders to be made payable only to Mr. 
Charies Gilbert. 

Office for Publication and Advertisementa, No, 37, Bedford-street, 
Strand, W.C. 








ENGINEERING is registered for transmission abroad, 


NOTICES OF MEETINGS, 

Tae InstiTeTion oF Crvit. ENGINERRS—Tuesday, April 27th, at 
8 P.M., & paper will be read “On the Outfall of the River Hum- 
ber,” by Mr. William Shelford, M. Inst, C.E. 

CIVIL AND MECHANICAL ENGiINgERS’ SOCIETY.— Wednesday, the 
28th inst., at 8 P.M., a paper will be read “ On the Paying and the 
Non-Paying Weight Pulled by the Locomotive in 1867, as deduced 
from the Statistical Tables of the Board of Trade,” by Mr. 
Haughton, President. 


CONTENTS. 


PAGE pace 

Turbines at Schaffhausen . 267 | Water Supply of Towns ........ 275 

e Bessemer Flame : - 267 | Cast-Irom Forte ..........<.+--. 88 

Clifton Bridge, Ni«gara Paits B08 | Literature . 2.0.0... cccccnceess O97 
The lronworks of La Chaussade 269 | Stirk's Attemperator for Unica 

Wall: West India South Docks .. 270 asks ° 278 


The Quai U'Orsey Steel Bridge 270 | Cireulating Pumps for Condensers 278 
The Chieago and Rock Island Priction Clute .......0+60ceseees 279 

Kaliway ...... oxsse« 270 | Fiot-Plate Jointa ..........+. . 7 
The Darien Ship Cenai ; 270 Raliways v. The Board of Trade 279 
Horisontal Band Sewing Mechine 27! Twin Locomotives ........+...++ 279 





The Inetita:ion of Civil Engioeers 272 Kecent Patents . oe oe . = 
lotes from the North snes O72 The Patent Journal .............. 
Liverpool Notes 273 Hartoel! and Gathrie’s Portable 


The Institution of Civil Engineers 273 BaGMNGD 2. ccccccccosscenes 
Passenger steamships . 275 


ENGINEERING. — 


FRIDAY, APRIL 23, 1869. 
PASSENGER STEAMSHIPS. 

Tue gradual growth of science and experience has 
been attended with the most striking changes in the 
material, size, form, structure, machinery, and work- 
ing results of ocean passenger steamships. Where 
we had timber-built ships, all, or nearly all, are now 
built of iron; where the tonnage was once 1000 tons, 
or so, it is now three times as much, or even more. 
Where the lines were once full, and the beam wide in 
proportion to the length, we now see sharp, fine, fore- 
and-aft bodies, and lengths of from eight to ten, and 
even eleven, times the beam. The hulls, even when 

* referring to iron ships only, have been greatly changed 
in structure; where only paddle engimes were em- 
ployed, screw engines are now almost universal ; and 
where we once had but ten knots, we now have four- 
teen, with the same, if not an even less, consumption 
of fael, although the difference ia propelling work 
done represents a difference even greater than that 
between the cubes of these speeds, or that between 
1000 and 2744. 

It may be questioned whether naval art has not 
advanced more rapidly than any other branch of struc- 
tural and mechanical science, and even admitting that 
it has, there still appears to be a wide field for its fur- 
ther progress. ‘There are many reasons why passenger 
steamships should undergo further changes as radical 
as those so well known to be going on in the navy, 
and it may happen, and that at no distant time, that 
masts, spars, and sails will be dispensed with alto 
gether, as indeed, for very fast steaming, they must be, 
inasmuch as, at high speeds, the point is soon reached 
where sails, instead of aiding, only retard the progress 
of a ship. 

Apart from questions of masting and rigging, it is 
possible also that a great change may take place in the 
size and form of passenger steamships. For the same 
displacement, longer, wider, and shallower ships seem 
desirable. It is not depth, or great draught. of water, 
that is wanted in passenger vessels, but deck room, 
and, generally, open-air space and light, These are 
the great requisites for ocean passenger traffic. For 
convenience of comparison merely, we may suppose 
two vessels of rectangular form ; in other words, they 
shall be rectangular boxes. Each shall have a length 
equal to eight times the beam. Let one be 320 ft. 
long, 40 ft. beam, and draw 20 ft. of water, thus dis- 
placing 7314 tons, and presenting 27,200 square feet 
of bottom, side, and a surface, or skin, under water. 
The area of immersed midship section would be 800 
square feet. 





ee en te a ee ere 
square in extent, midship section would 
oy dy ware feet in extent. Its deck area 
would be 20,320 square feet, or nearly half an acre, 


are eight beams in length, and the same ions of 
deck area, frictional pod shyyy cs ys 9 section 
would hold good when these boxes | 


tion. The longer y — ed — have 
pa Fras gy Oy ail an , consequently, 
a heavier hull, bat, possibly, she might have one deck 
less than the shorter, narrower, and deeper ship. 
longer ship would also, , require addi 
stiflening to compensate for her shallowness, not so 
much with reference to her riding the waves, but for 
her strength in the event of taking the ground or 
going upon a rock. would, in any case, be much 
the roomier and easier passenger ship, and it is a 
—— whether she would not require less power to 
rive her. The elements of this question appear to 
be well within grasp. 
It has been the fashion among many naval archi- 
tects of late years to attribute the greater portion of 


2 


27> | the resistances to vessels driven through the water to 


skin friction. Yet our two imaginary rectangular 
boxes, moving at 14 knots an hour, or 23.6 ft. per 
second (and as for this matter they need only have a 
rectangular midship section), displace respectively 
540 tons and 428 tons of water per second. This 


1} water must absolutely be moved out of the 
we | Way, and the power expended in putting it into 


motion varies according to the form of the ship, 
with the fineness of the lines at and below the 
water level. All ships must displace their own 
rweight of water in running from about one-half to 
three-quarters of their own length, according to the 
fineness of their lines. If the average velocity given 
to the water be computed, as it may be, with some 
pains, at each successive depth of, say, a foot of 
draught, the power expended on this work alone may 
be readily calculated, and it will in all cases be found 
to form a very large, or let us say the larger, portion 
of the total power actually and effectively exerted in 
propulsion, this power being, on the average, but about 
two-thirds of the indicated power of the engines. It 
is, of course, supposed that the ship is all the time in 
hydrostatic equilibrium at both ends, the water ran- 
ning in at the stern and under the quarters exactly as 
fast as it is displaced at the bows-—and the mistake 
must not be made of supposing that the influent water 
compensates, in the least degree, for the loss of power in 
forcing aside the water in front. In this comparison, the 
longer, wider, and shallowership, having but 635 square 
feet of midship section, would h ve the advantage over 
the shorter, narrower, and deeper ship of 800 square 
feet of midship seetion, the difference being in the 
exact ratio of the midship sections themselves. On 
the other hand, however, the longer ship would have 
a wetted surface almost exactly one-sixth greater 
than the shorter ship. Hydraulic friction is indepen- 
dent of pressure or head of water, being the same 
per square foot at the same velocity at all depths. 
Colonel Beaufoy found the skin friction of each square 
foot of painted wood to be 1.3 Ib. at 13 knots an hour, 
and, according to bis experiments (although they were 
made some seventy years ago, ibly under 
circumstances of error of observation), he found the 
friction to increase in a proportion less than as the 
squares of the velocities. Applied to the case of steam 
vessels, it is demonstrable skin friction, except in 
very long, very fine, and very shallow vessels, does not 
form the principal resistance to motion. And in the 
cases of the two vessels already su , the some- 
what greater skin friction of the longer ship would 
be much more than compensated by its lesser 
midship section, requiring proportionately less power 
to drive it (the lines being the same) at a _ speed. 
Which of the two vessels would be t ymier, 
lighter, and more airy, as well as drier and easier in 
a sea way, we need not stop to discuss, although the 
subject is one to which we shall return. 





THE WATER SUPPLY OF TOWNS. 


Suxce natural water is never absolutely pure, it is 
evident that as the water derived from any 





ieular source, its fitness for ordinary use will de- 
eal chiefly on the amount and natare of the sub- 
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Medical authorities that are entitled to consideration, 
hold the opinion that there is a connexion between the 
spread of epidemic diseases and the existence of certain 
forms of organic substance in the water supplied to the 
districts where they appear. This connexion is not b 
any means clearly made out or explained ; but though 
the subject is undoubtedly involved in much obscurity, it 
is far too important to be treated lightly, and defective 
knowl affords no reason for ignoring or denying 
the possibility of danger from this source. One of the 
most pernicious forms of the contamination of water 
with organic substances most of all likely to be pre- 
judicial to its wholesomeness, is the discharge of town 
sewage into rivers, and for this reason alone the 
practice cannot be too strongly deprecated. But now 
that one of the chief fanctions of water is to act the 
~ of scavenger in towns and populous places, the 
+ that human excretions and similar effete materials 
or waste products of factories, &c., are commonly dis- 
c into rivers, is in, itself sufficient to raise a 
legitimate doubt as to the effect thereby produced on 
the condition of rivers and water-courses, and to 
justify the question whether rivers thas polluted are 
fit sources for the supply of water for domestic pur- 
. So far as relates only to the condition of 
rivers, it has been notorious that in many districts 
where the population is dense and where extensive 
manufacturing operations are carried on, the foul state 
of rivers constitutes an evil of serious itude, not 
merely as a nuisance, but most probably also as affect- 
ing the sanitary condition of the districts through 
which they flow. In the case of the Thames within 
London, effects of sewage contamination at one 
time —. ayers ye and ~ were 
revented only by diverting the discharge of sewage 
Se a sere remetn part of the sifet, In the manufac- 
turing districts, especially where the purification of 
dwellings is eff by means of water, many of the 
rivers are little better than common sewers, and it has 
been deemed necessary to appoint a Royal Commission 
for the purpose of investigating this subject and de- 
vising an efficient remedy for that pollution of rivers 
whieh hes in many cases altogether overpowered the 
natural process of purification by which the polluted 
water of a running stream is, within certain limits, 
capable of recovering its pristine freshness. i 
spontaneous purification of flowing water has been 
strenuously dwelt upon by those who advocate the view 
that the discharge of sewage into rivers is not calculated 
to have any prejudicial influence onthesanitary condition 


desired result in cases where the population is dense, 
where the contamination of the water is proportion- 
ately much greater, and the streams themselves rela- 
tively small. A engineers, Mr. Hawksley has 
always most positively maintained that, by reason of 
ifying power of flowing water, there is no 
cial to the public healt — tom che Heciage 
‘al to : z 





of town into rivers; . Letheby, w 
i to 1858 held » totally opposite opinion, then 
a convert to that view, and one of its chief 
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supporters among medical men. The same autho- | tamination, amounting, say, to 5 per cent. or more, | 


rities have more recently advocated the sufficiency of | there is then reason to suspect the quality of the water, 
that spontaneous purification of rivers for neutralising | since there would be a possibility that some of the 
the contamination of their water with sewage, and | deleterious contents of the sewage admixture might 
rendering it fit for domestic use, but they have not} still remain in the water, and be capable of causing | 
brought forward any evidence that this is the case, mischief. If, at the same time, the water contained | 
beyond strong assertions and the fact that such water | much organic nitrogen, there would be ample 
is often limpid and free from smell, characters which | reason for declaring it unfit for dietetic use. — Apart | 
Dr. Letheby has specially denounced not only as | from certain minute im the shape of corrections to | 
fallacious, but as “ dangerous fascinations” and the | allow for ammonia, nitrites and nitrates originating | 
possible cloak of “insidious mischief.” lfrom rain water, these are the chief features of Dr. 
It will searcely be disputed, however, that the deter- | Fraukland’s method of determining the quality of | 
mination of the quality of water intended for dietetic | water, and it is beyond question the only one yet de- | 
marposes is not to be effected by rule of nose or thumb. | vised that has been tested on any considerable scale, 
I: is almost entirely a chemical matter, and though | and that has been found capable of indicating with any | 
the question, how far the ascertained quality of water| claim to scientific precision, the history and actual 
may or may not be prejadicial in a sanitary point of | condition of water intended for domestic use. 
view, is one for the consideration of medical men: Many objections have been raised in reference to | 
there is no possibility of arriving at any certain or| Dr. Frankland’s method, and one of them is at least | 
satisfactory resuit without a thorough knowledge of | valid, though it does not merit much respect. This | 
the chemical characters of the water | method is more difficult than others, and though the | 
Until within a very recent period the methods of | various operations it involves can be performed by any 
ascertaining the quality of water have been extremely | tolerably trained chemist, its successful application | 
crude and inadequate. Excepting the determination of | requires an amount of manipulative skill, which is not | 
the saline substances in water, which have generally | always possessed even by reputed chemists. The other 
but little influence as regards its wholesomeness, the re objections are of a different nature, and they have been 
analysis capable of | made chiefly by Mr. Smee, Dr. Letheby, and Mr. | 
any | Hawksley, who appear to have taken fright at the term, | 
1 previous it would | 
the impurity | seem, without fuily understanding Dr. Frankland’s ob- | 
About four | ject in using that term, have declared it to be a “mon- 
ing been deputed | strosity” and “a mere figure of speech calculated to | 
excite undue alarm in the publie mind.” Dr. Letheby, 
indeed, speaking as a medical man, has declared that 
“much nonsense has lately been written about pre- 
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was wholesome or not. To meet this diffieulty Pro- 
fessor Frankland devised a plan 


mportant 


uved 
medical men, and he refers to his own considerable ex- 
in as a proof that wholesome 
water may coutain nitrates. Doubtless, that may be 
the case; but will Dr. Letheby venture, as a medical 
oflicer of health, to assert, or can he, 
bring forward any proof that the nitrates in water, 
known to have received an admixture 
not the products of the conversion 
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But without following Dr. Letheby further in his 
wonderful metamorphoses, or in his criticism of the 
new methods of water analysis, the inconsis' and 
unsoundness of which are sufficiently evident, it will 
suffice to point to the use of water that has been con- 
taminated with sewage, as an abomination which is not 
to be tolerated. If rivers are to continue sources of 
the water supply of towns, it is imperative on sanitary 
grounds, ated a requirement of common decency, 
that sewage should be kept from polluting their water. 
Whether the application of sewage for irrigating land 
will be attended with a sufficient purification of the 
water to justify its subsequent use for domestic pur- 
poses, is a question that can only be decided after 
actual trial. 


CAST-IRON FORTS. 

In these days of Shoeburyness trials, when almost 
every conceivable combination of iron and steel capable 
of forming a target hgs been subjected to hammering 
by shot and shell, with more or less satisfactory or un- 
satisfactory results, it is something to come across the 
proposal of a really novel, and at the same time pro- 
mising, system of fort construction. We have had 
shields formed entirely of wrought iron, shields of iron 
with wooden backing, shields of iron and steel, granite 
casemates with iron shields, and a host of other 
devices, and now we have Mr. Thomas R. Crampton’s 
proposal to make forts of cast iron. Not a very pro- 
mising material some of our readers will say; and we 
must own that except it be employed in the way Mr. 
Crampton proposes, they are right. The proposal to 


| use cast iron as a material for constructing shields or 


defences is not new, and Mr. Crampton lays no claim 
to it; but what he does claim is the plan of construct- 
ing forts by casting them ia si/m, either in one single 
piece or in blocks of large size, each weighing not less 
than 200 tons or Forts thus constructed would 
afford very different resisting powers to defences built 
of cast-iron blocks weighing three or four tons each, 
as have been in some cases proposed; and 

iwe could ealeu- 
late what the resisting power of such massive bloeks 
as Mr. Crampton proposes to use would be, we are, 
e think, justified in stating that the system is worthy 
of a trial. 

That there would be no great practical difficulty in 
constructing such forts is certain. The process would 
be merely an extension of that which has been so 
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ducts of a harmless nature, and it would serve to indi- 
cate the relative degrees of purity and wholesomeness 
of the water. If the amount of tlis organic nitrogen 
in water did not exeeed ,4th of a grain per gallon, 
corresponding to an unaltered sewage contamination of 
boat might be disre carded 
as being little above the average amount of experi- 
mental error, but in the event of larger amounts of 
organic nitrogen being found, there would be good 
reason for suspecting the quality of the water. A 
further indication of the degree of purity is furnished 
hy ascertaining the amount of ammonia, which is a 
product of putrefactive decomposition of the animal 
substances in sewage, and in water of good quality this 
should not amount to more than about 1th of a grain 
per gallon. The estimation of the nitrogen existing 
m the state of nitrites and nitrates does not afford 
any direct indication as to the quality of water, 
but it is useful chiefly in revealing the probable 
history of the water, and the extent to which the 
nitrogeneous animal substances of the sewage or 
manure, with which it may have been previously con- 
taminated, have undergone conversion into those 
harmless products. At the same time if the presence 
of a very large amount of nitrogen im this nee in- 
dicates a considerable previous sewage or manure con- 
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ly carried out by Mr. Ireland in a number of 
when large anvil blocks have had to be east. 
would ¢ requl ite would be to 
necessary foundations, and construct in sifu a 
vuld of the required 
le of brickwork, or a combination of brick- 
work and iron framing, according to the eircum- 
tances of the Around the mould would be 
arranged, in convenient positions, a series of cupol: 
urnaces, the number of these furnaces being regu- 
lated by the size of the easting to be produced and 
the time allowed for completing the operation. Mr. 
Ireland has, as we have said, produced a number of 
large castings by a similar method, and about eighteen 
{ride page 496 of our fourth volume) we 
described the casting in this way of an anvil block 
weighing 210 tons at the Boiton Lron and Steel Works. 
The metal for this block was run from two cupolas in 
8# hours actual working time,and the casting proved per- 
fectly successful. Judging from the experience already 
gained, there appears to be practically no limit to the 
size of the castings which can be produced on this 
system, and we feel certain that Mr. Crampton would 
have no difficulty in casting his forts, as he proposes, 
in solid blocks, weighing 5000 tons or so, if occasion 
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malignant fever, and other contagious diseases } e prepare 


| years ago, drawn attention to the miselief of the hardly form, this mould being either 


| recognisable impurity in water, and has insisted upon the | mad of 
the presence « 
‘the more than 
iit But if, after all, it should be the case, as many 
jeminent medical men propagation 
jand perhaps the origin of much disease are due to the 


danger of using water polluted with sewage, pointing to 
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believe, that the 


| presence of infinitesimal proportions of organic sub- 
| stance in the water supply of towns, or, as Dr. Letheby 
| expresses it, to the hardly recognisable impurity of the ! months ago 
| wat r, then it would be poor consolation to a public 

| health had “failed to discover” sewage contamination 
jin the water. Perhaps even now the public would be 
fglad to hear from Dr. Letheby the philosophical 
| grounds on which he draws a line between the water 
of the City pumps and that of the Thames which re- 
| eeives the sewage of more than half a million people 
| before it is taken to supply London cisterns: why there 
should be anterior danger in the one case and not in 
the other, why in the case of Thames water it is not | should require it. 

“the merest chance whether the giass of water raised! We have said that we have no data as to the resist- 
to the mouth shall be franght only with saline results | ance to shot afforded by cast iron im large masses ; but 
of decomposition—in itself an unobjectionable issue— | we are inclined to think that it would be satisfactory. 
or shall contain organic refuse in the active and in-| Mr. Crampton, however, does not confine his plan to 
fectious stage of its earlier transformations?” Or are | the application of cast iron alone ;‘but he states that 
Dr. Letheby’s opinions so linble to change that he| the metal may be strengthened by melting up scrap 
again finds himself to have “ been influenced by a very | iron with it, or in some cases the castings may be 
superficial knowledge of the matter,” again involved | formed of steel or iron produced by the Bessemer pro- 
in errors originating in “imperfect observation, or in| cess. Whether it would be possible to apply the 
the prejudices of over-sensitive minds,” and has he, | Bessemer process to the satisfactory production of 
therefore, following the precedent in the ease of the | such gigantic masses we cannot say, but we have no 
condition of rivers, washed his hands of the foregoing | doubt about the possibility of producing them in plain 
impressive statements as repudiated heresies, and | cast or toughened cast iron. In the case of the cast- 
taken to belief in autedilavian nitrates? Certainly if | iron forts being of such fori as to require portholes, 
that be the case there is some reason to doubt the in-| Mr, Crampton proposes to gaard cach opening by the 
fallibility of Dr. Letheby’s judgwent, and much cause | insertion in the casting of a massive block of wrought 
for that relaxation of public confidence in the utility | iron or steel of suitable form. 

of protective medicine which Dr, Letheby lamentsand| As for the expense of constructing such forts as we 
ascribes to the views of the pure chemist with which | have above described, Mr. Crampton estimates that a 





he evidently has no sympathy. cast-iron structure might be made six or seven times 
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the thickness of a built-up wrought-iron structure of 
the same total eost ; and considering the high price of 
heavy wrought-iron armour plates, we do not think 
that this estimate is am umreasonable one. At ail 
events, we think #hat our Government authorities 
might do many worse things than test the eflect of 
shot and shell an 9 200-ton block of cast iron. 
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Sasppend, Assoe. Inst. C.E. Witha Preface, by Jomn 
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[ FIRST NOTICE. | 

Earty last year (ede pages 48 and 238 of our fifth 
volume) we directed the attention of our readers to an 
important series of experiments on the strength and 
elasticity of iron and steel, which had been conducted 
during the past few years by Mr. Knut Styffe, the 
director of the Royal Technological Institute at Stock- 
holm, and we at the same time particularised the chief 
results to which Mr. Styffe’s investigations had led. 
The volume now before us contains a fully detailed 
account of the whole of these investigations and of the 
apparatus by the aid of whicl 
and we feel cer 


‘ ‘ 


iin that —although there may be some 

to the soundness of all the deduc- 

from the results obtained by 
ith 


difference ol opu 


tions made by Mr. St: 











him——the book will be read great imterest by the 
members of our profession in this ¢ muntry. 
The series of experiments, of which Mr. Styffe’s 


book contains an account, were wadertaken at the in- 
stance of a committee appointed by the King of 
Sweden to examine raiiway pliant of home manufac 
ture, and determine the fituess of Swedish iron: for 
such materials, This committee (of which Mr. Styffc 
was a member), taking into consideration the extent 


to which the original qualities of iron and steel are 


ibject to modilicalion durin 
J 


8, reported, in February, 
1863, that an inquiry into the 


ie 
c 
i 


them up into finished artic! 


is of iron and steel in the form of rolled or forged 


hars would be of considerable service in determining | 


the value of these materials for different kinds of railway 
plant ; and it was in accordance with this report that 
ihe imvestigations to which we have referred were 
undertaken. ‘The earlicr experiments of the series 
were made by Professor Angstrom, but he having been 
compelled to abandon the task, they were continued 
for a short. period by Herr R. Thalén, of the Univer- 
sity of Upsala, who was assisted by Engineer K. 
( Pt and who has given the chief results of the 


experiments on tension conducted by him in a memoir } 


presented to the Royal Academy of Sciences at Stock- 
holm, and which appears in the printed abstract of 
their proceedings for the year 1863. Since the 
beginning of the year just me utioned, however, the 
experiments have been conducted entirely either by 
Mr. Style himself or under his immediate superin- 
tendence, he having been assisted by Engineers Cron- 
strand and P. Lindell. 


Leaving preliminaries, however, let us proceed to | 


consider the contents of Mr. Styffe’s work. Our 
author divides his book into four chapters, the first 


> : *r 
treating of experiments on tension at ordinary tem- | 
peratures ; the second, of the application of the results | 


of these investigations to the determination of the 
relative values of steel and iron, and of the different 
varieties of these materials, for different purposes ; the 
third, of experiments on tension at high and low tem- 
peratures; and the fourth, of experiments on flexion 
at different degrees of temperature. ‘To these chapters 
are added various tables and plates, to which we shall 


refer presently, and also a valuable appendix by Mr. | 


Sandberg, to the contents of which we gave some ac- 
count on page 231 of our number of the 2nd inst., and 
which we intend to notice farther in due course. 


Inasmuch*as the testing machine employed by Mr. | 


Style was, in its original form, described in the 


that it was not of the most modern pattern; but it 
is stated by our author to have been somewhat 
strengthened and modified since its original construc- | 
tion. It consisted of an hydraulic press fixed hori- 
zontally at one end of a pair of cast-iron frames or 
hedplates of section, these frames being supported 
on a pair of strong oaken tables. At the end oe | 
site to that at which the press was placed the bed-| 
pate had fixed to them a Y-piece which projected | 
horizontally, and which formed the fulerum for a bell 
erank lever, the horizontal or longer arm of which 
was provided with a scale pan for carrying weights. 





1 they were carried out . 


ig the process of working | 


properties of various | 





Between the cast-iron frames or bed slid two 
crosspieces, to which the bar to be tested was at- 
tached, the one of these crosspieces being connected 
to the piston working im the hydraulic 











ie sa pallor. a ftom ofthe Pasi 
porns nag ‘Tt will the oe 

inder was to 0 
being tested, Shs the’ ent ‘tthe 
applied was governed by the weights 


seale pan attached tothe extre 
tal arm of the bell-crank Jever. 
machwe is of simple construction 
but it is equally undeniable that its 
as, in the of a less careful experimenter, might 
have led to serious errors. Mr. Styffe, however, 
appears to have been fully aware of the defeets of the 
pewe: employed by him, and to have carefally 
{eliminated any errors to which these defeets might 
\give rise. Indeed it is impossible to praise too high! 
ithe great care and attention to minute details with 
j which the whole of Mr, Styffe’s investigations were 
evidently conducted. 

| In the first place, in order'to determine the “ eon- 
| stants” of the testing machine, or, in other words, the 
| ratio of the two arms of the bell-erank lever and the 
| strain which was imposed on the test bars by the un- 
| balanced weight of that lever, Mr. Styffe fitted up 
| between the two frames of the machine a strong lever 
| having two equal arms at right angles to each other 
and three steel prismatic edges. Of these edges that 
at the angle of the lever rested againsta fixed fulerum, 
whilst that at the upper extremity of the vertical arm 
was connected to the extremity of the shorter arm of 
i the bell-crank lever of the machine, and that at the 
} end of the horizontal arm of the lever carried a scale 
| pan for the reeeption of weights. It will thas be seen 
} that the main bell-erank lever and, what we may term 
the temporary bell-erank lever, acted against each other 
land the temporary lever having equal arms the strain 
limposed by the unbalanced weight of the main lever, 
afid also the ratio of the two arms of the latter, could 
be readily ascertained. To guard against any error 
that might arise from the want of, precise equality in 
the arms of the testing lever it was reversed during 
some of the trials, the arm which was at first vertical 
becoming horizontal, and rice persd. The “ constants” 
thus determined were found to agree very closely with 
those obtained by Herr Thalén who bad determined 
the strain imposed by the weight of the main lever by 
attaching a balance to its outer end, and who had ob- 
tained the ratio of the two arms by direct measure- 
ment. Of the two methods of determining the con- 
stants that adopted by Mr. Styffe was undoubtedly the 
least liable to error, and his experiments farther showed 
that when the seale pan of the testing lever was loaded 
|with a weight of 30001b., an addition of even 4 lb, 
was sufficient to cause a distinct change of position 
of the longer arm of the main lever. 

| To enable the bars to be fixed in the testing 
|machine, Mr. Styffe had them “ upset” at both ends, 
the “upset” portions being either both fitted with 
nuts or one of them being forged inte a head. The 
bars tested were about 6 it. long, and on each bara 
length of 5 ft. was marked off, and divided into feet, 
measurements of the dimensions of the bar being 
'taken in two directions at right angles to each other 
as each point of division by means of a micrometer 
screw. In the next place, in order that the elongation 
of the bar under strain might be measured, there were 








} 
| 


attached to it at the two outer marks a pair of finely | 


divided scales, these scales being thus 5 ft. apart, 
The measurement of elongation of the bars was effected 
by a large scale of firwood saturated with oil, this 
| scale carrying two microscopes, the axes of which 
were precisely 5 ft. (Swedish) apart. The micro- 
| scopes were each furnished with two parallel hairs 
connected to a micrometer serew, and the scale being 
hung so that the microscopes could be readily brought 
to bear upon the scales attached to the bar, the fis. 
tance between any points on these latter could be 
measured with great nicety. But an alteration in the 


ets Boney: | distance between any fixed pomts in the two scales 
Jernkoutorets Aunaler for 1826, it may be supposed | : 


attached to the bar under strain did not always corre- 
spond to an equal alteration in the length of the bar 
itself; for the seales being about 3.6 Swedish lines* 
(=0.418 in. English very nearly) above the axis of 


ithe bar, any deflection of the latter tended to draw 


the scales closer together or throw them farther apart, 
according to the direction in which the deflection took 
nlace. This matter has been carefall investigated by 
Mr. Styife, who gives a simple mec for calculating 
the correction in the measured length due to a deflee- 
tion in any direction. A contemporary of ours, in re- 
* 8.6 Swedish lines=1 in, English. 








» ‘We should have made short work 
of the a thing, aad han neutral the cou 
ically, i hem altogether. We 


carefully, he would have found that the ‘ consequences 
of deflection” to be “ neutralised,” as he chooses to 
express it, were not merely those arising from the action 
of gravity, bat that the bars became in some. in- 
stances bent whilst under strain, this bending being 
caused probably by the unequal resistance by 
the different sides of the bars. How the deflections 
thus caused would have been obviated by testing the 
bars in a vertical position it remains with our coutem- 
porary to explain. 

So far we have confined our attention to the appa- 
ratus employed by Mr. Styffe, and we must now = 
ceed to consider the results obtained. Some of Mr. 
Styile’s experiments were undertaken solely to deter- 
mine the absolute strength and extensibility of the 
sample bars; while in other eases the experiments 
were conducted in such a manner as to enable the 
modulus of elasticity of the bars to be caleulated. Mr. 
Styffe objects to the ordinary definition of the “ limit 
of elasticity,” and also to that advocated by Wertheim, 
who proposed to consider as that limit the load which 
produced a permanent elongation equal to 0.00005 of 
the original length of the bar; and in place of these 
he proposes a new definition, the nature of which is ex- 
sleinod by the following quotation: “If an iron or 
steel bar be gradually extended by successive loads, 
which are at first so small that they occasion no per- 
ceptible permanent elongation, but are gradually in- 
creased, and are always allowed to operate for as 
many minutes as each additional weight is per cent. 
of the entire load, then the author sea 2 as the 
‘ limit of elasticity’ that load by which, when it has 
been operating by successive small increments as 
above described, there is produced an increase in the 
permanent elongation which bears a ratio to the length 
of the bar equal to 0.01 (or approximates most. nearly 
to 0.01) of the ratio which th increment of weights 
bears to the entire load.” It requires a careful con- 
sideration of the sentence above quoted to convey to 
the mind a clear idea of the definition proposed by 
Mr. Styffe; but when once that. clear idea is obtained 
it will be seen that this definition, when taken in con- 
junction with the experiments on which it is based, is 
one which really satisfies the requirements of the case 
very fully. We shall not, however, enter further into 
this question here, as in one of the articles to which 
we have already referred (vide page 48 of our fifth 
volume) we considered Mr. Styile’s proposed defini- 
tion very fully, and described the results on which 
it is based. With regard to the effect of re- 
peatedly stretching a bar with the same load, Mr. 
Styffe says: “If a bar be stretched several times 
in succession by a load sufficiently great to ae 
dace a permanent elongation, jt is found that this load 
causes each time a new elongation, although its value, 
other things being alike, becomes each time less than 
at the previous experiment ;” and further, “Even a 
smaller load than that which the bar has previously 
sustained may occasion a permanent elongation; but 
if the former does not amount to 0.9 of the latter, the 
elongation rarely reaches 0.015 per cent., and for com- 
paratively small loads becomes almost imperceptible ; 
provided, of course, that the tension is exerted in both 
cases in the same manner.” These are interesting 
and important facts which are far from being geverall 
known, and which are well worthy to be pond wom 

it is well known that the limit of elasticity of any bar 
can be raised bysuch mechanical processes as stretching, 
cold rolling, cold hammering, &., and that when thus 
increased it ¢an be reduced again by the process of 
annealing, and therefore, as Mr Styffe justly observes, 
in institutisg a comparison between the results obtained 
from samples of steel and iron of different brands the 
methods of treatment to which they have to be ex- 
posed, and the temperatures at which they have been 
worked, should be taken into consideration. We, of 
course, cannot follow Mr. Styfle’s investigations 
minutely, but we may point out here some of his 
principal deductions from his series of experiments on 
tension at ordinary temperatures, Mr. Styffe’s remarks 
concerning the influence of earbon in iron and steel 
agree with ordinarily received opinions, namely, that 
other things remaining the same, an increase in the 
proportion of carbon imereases the limit of elasticity 
and the absolute strength of the material, but dimin- 
ishes its extensibility, The presence of a small pro- 
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rtion of phosphorus was also found to raise the 
Fimit of elasticity and absolute stren of iron, and at 
the same time diminish its extensibility, provided that 
the metal had, during its manufacture, been so mach 
drawn out as to exhibit a fibrous fracture. Mr. Styffe 
farther states that, “by admixture, however, of slag 
(which always makes the iron unsound and difficult 
to be reformed when heated, but which facilitates the 
development of a fibrous structure) an iron contain- 
ing about 0.25 per cent. of phosphorus seems capable 
of acquiring nearly the same extensibility as an iron 
which contains only traces of phosphorus. The pre- 
sence of slag also seems to oppose the tendency of 
iron to become, when strongly heated, crystalline, and 
therefore cold-short.” As regards the infuence of 
»hosphorus on steel, our author states that our know- 
ledges is even more imperfect than it is with reference 
to the inflaence of that element in iron; but he adds 
that there is good reason for supposing that the pre- 
sence of phosphorus in steel is even more prejudicial 
than it is in iron; and he further states that he 
“knows no authenticated instance in which the pro- 
portion of phosphorus has been higher than 0.04 per 
cent. in what has been considered good steel.” 

In the course of his remarks on the influence of 
slag in iron, Mr. Styffe makes the extraordinary asser- 
tion that “ of the different brands of English iron ex- 
amined, only that from Lowmoor was fit for smiths’ 
work”! Seeing that the English samples tested in- 
cluded (besides those from Lowmoor) Staffordshire 
bars made at Dudley, puddied bars from Boickow 
and Vaughan, and pieces cut from an English rail made 
for the Swedish State Railway, we find this statement 
impossible to account for, and we can only wonder 
that Mr. Sandberg in preparing his excellent transla- 
tion of Mr. Styffe’s work has allowed the sentence to 
pass without comment. 

Mr. Styffe’s deductions as to the effects cf heating 
and sudden cooling are, that the process raises the 
limit of elasticity and diminishes the extensibility not 
only in steel, but in iron; and he further considers 
that the hardening also increases the absolute strength, 
if it be performed in a manner adapted to the quality 
of the material. “Hardening in water,” he states, 
* without subsequent moderate heating (tempering) 
generally diminishes the strength of hard steel toa 
very considerable extent, whilst hardening in oil does 
not occasion this inconvenience, provided that the heat, 
previous to hardening, has not been too high.” 

The statements which have been made by different 
authors, as to the value of the modulus of elasticity 
of iron and steel, exhibit considerable discrepancies, 
and, this being the case, we wish that our space would 
permit us to describe at length Mr. Styffe’s investiga- 
tions of this portion of his subject. This, however, 
we cannot do, and we must therefore content ourselves 
by quoting bis résumé of the results obtained. He 
says 

“The elastic force which iron and steel develope 
on stretching is not always equally powerful in the 
same material, but is dependent on the manner in 
which the metal has been previously treated. Thus, 
by such mechanical operations as stretching, hammer- 
ing, &c., the elasticity may be diminished, whilst by 
a moderate heat, or, still better, by a glowing heat, it 
may be increased. Moreover, it does not vary to 
any great extent for different kinds of steel, or for 
steel and good iron; but it generally decreases with 
the specific gravity. The measure of this force, or the 
modulus of elasticity, n ay be estimated in round 
numbers at 30,879,000 lb. per square inch for rolled 
or forged bars, having a specific gravity of about 7.80, 
and containing only a trace of phosphorus; but for 
iron bars, in which the material ts very cold-short, or 
contains a considerable proportion of slag, it is only 
about 27,458,000 lb. per square inch. On the con- 
trary, in Bessemer iron, with a specific gravity of 
7.85, the modulus of elasticity may rise to about 
34,310,000 Ib. per square inch.” 

The remaining portion of Mr. Styffe’s work we 
must leave for a fature notice. 


Tae #x-Rattway K1xo.—The result of the final appeal on 
the long litigation between the North-Eastern Railway Com- 
pany and Mr. George Hudson was to confirm the reversal of the 
decision of the Master of the Rolls, and reduce Mr. Hudson to a 
state of penury. He is now in France, said to be in an utterly 
destitute state. In addition to a subscription to meet present 
wants, and in the belief that the “ Railway King” was as much 
“ sinned against as sinning,” a large shareholder has intimated 
his intention to ask his co-partners in the North-Eastern 
Company to grant to Mr. Hudson an annuity of 2002 a year. 
An interesting discussion is looked for at the next general 
meeting, and many believe the feeling will be in favour of 
the project. 





STIRK’S ATTEMPERATOR FOR UNION CASKS. 


eit." 


We annex illustrations of a form of attemperator for union 
casks which has been designed by Mr. Joseph Stirk, the | 
engineer of Messrs. Allsopp and Co.'s new aap at Burton- | 
on-Trent, and which has been successfully applied at that | 
establishment. This attemperator consists simply of a flat | 
copper tube fitted with partitions, as shown in Figs. 1 and 2, 
so that a stream of water entering at the inlet opening, as 
shown by the arrows in Fig. 1, has to traverse the length of 
the tube four times before reaching the outlet. The flat | 
copper tube is fitted at each end with a brass casting, one of | 
these castings being provided with unions for attaching the 
inlet and outlet pipes, and the other having a socket which 
fits on a brass stud projecting from the corresponding end 
of the cask, as shown im Fig. 1. The head of the cask 
through which the attemperator is inserted is fitted with a 
brass casting as shown, and to this casting the attemperator 
is attached by six studs, as shown in Fig.3. Mr Stirk’s 
attemperator is of simple and efficient construction. 


FISH-PLATE JOINTS. 
To tae Eprror or Eneiyeerine. 

Sir,— Being deeply interested in the subject of the “ Per- | 
manent Way of Railways” (so called), 1 am glad to see the 
fish-joint is now under discussion in the columns of your 
valuable paper. Since the early introduction of the fish-joint, 
in the year 1845-6, on the line of railway between Colchester | 
and Ipswich (then known as the Eastern Union Railway, | 
but now forming part of the Great Eastern system), very 
little has been done towards its improvement, nor do I think | 
the want of strength in the present form of joint has been 
sufficiently recognised by railway engineers. From a number | 
of experimental tests at Kirkaldy’s and other places, I find 
the strength of the usual form of fish-joint to vary, aecording 
to the sections of rail, from one-fourth to one-half that of the | 
rail itself, which sufficiently proves how inadequate it is for | 
the purpose required. } 
The joint-sleepers are spaced much closer than the inter- 
mediate sleepers, but, even with this advantage, it is always | 
found in practice that the deflection or motion at the joints is | 
much greater than at any other part of the rail, so much so | 
that the repair at the two-joint sleepers alone is more than | 
equal] to the repair to all the intermediates put together. 

Talking to a foreman platelayer, on one of the principal 
lines out of London, I asked him what proportion of repairs 
was done to the joints over the intermediates? His reply 
was, “I can keep up most of the middles in my length for 
eight or nine months, but the joints have to be fettled more 
than once a month, and, in bad weather, a good deal more 
than that.” I inquired how would he like the joints to be | 
made as strong as any other part of the rail? “ That would | 
be first rate, but,” turning to one of the men, he remarked, 
“if that were done, Jack, a lot of us would soon have to 
knoek off.” 

Now this simple view of the question will prove more 
forcibly than any other argument the importance of giving | 
additional strength to the joints, for it would not only enable 
railway companies to “ knock off” a considerable number of | 
hands, and thus reduce to a large extent the cost of main- 
taining the permanent way, but saving would also be 
effected in many other ways. 

Let any one walking over a line of railway look carefully 
along the top of the rails, and he will see that every joint is 
down more or less—and with a long straight edge it is more | 
perceptible stilli—the greater part of the disagreeable and | 
destructive oscillation felt when travelling is due to this | 
cause, and there can be no doubt that “ bad joints” are | 
frequently the cause of accidents. 

A reference to the Patent Records will show that there has | 
been no lack of inventions to meet the difficulty, but most of 
the “improved joints” are either complicated in character or | 
— to manufacture, and, consequently, too expensive for | 

oD. | 
he accompanying sketch, Fig. 1, drawn to seale, repre- | 
sents the ordinary fish-joint under a load of 8 tons, as tested | 
at Mr. Kirkaldy's works, the deflection being 3.67 in., the 
rail itself on! deflecting 112im. Now, since it is evident | 
that edditional strength is required, the question is, how to 
obtain this desideratum in the simplest possible form and at | 
the least expense. Fig. 2, I think, will illustrate this very | 
clearly ; for the of this form of joint can easily be | 
made equal to, and, i necensary, gventer than, the rail izeeif 


| at a very trifling additional expense ; this joint deflected 


.258 in., as shown, with the same stress as upon Fig. 1. It 
may be argued that the metal in the plates might be ar- 
ranged to give a still better result by a greater depth in the 
centre and less at the ends, but in seeking for theoretical 


| perfection we often encounter practical difficulties which far 


more than outweigh the advantages gained. 


During a recent visit to the United States of America I 
was struck with the varieties of rail joints employed in that 


| country, and the evident anxiety of engineers to obtain the 


strongest possible form of joint-fastening. it would occupy 


| too much of your space to illustrate even a small portion of 


what I saw, but I may give one which, | was informed, gave 
great satisfaction. It will be seen, by reference to Fig. 3, 


| that the rail is secured upon a channel iron of from 20 in. to 


24 in. long, resting on two sleepers, by means of two f-shaped 
straps, which are tightened up by means of cotters, as shown 
m the section. This joint is becker adapted to a flat-bottom 
rail than a double-headed section, but for either it is more 


| expensive than the extra-strong fish-plates would be. I must 


not forget, however, to mention that the peculiar thread on 
American fish-bolts is worthy of our notice ‘and imitation ; 
instead of the thread being Y-shaped, and the thrust conse- 


| quently on an incline, it is formed as shown in Fig. 4, or like 


saw teeth, so that the thrust comes against a square shoulder, 
and the tendency to shake loose considerably lessened. 
I am, Sir, &e., 
9, Victoria Chambers, Westminster, James Livesey. 
April, 1869. 


Tas Frevcn Frontier Forrusssrs.—A letter in the 
Journal de Léiége, dated from Longwy, says: “ We hear 
much of the conveyance of troops, arms, and munitions 
of war by the Eastern Railway. I can speak as to the 
fortress of Longwy. The effective strength of the garn- 
son has never been so small—only two companies of im 
fantry and about a score each of artillery and cavalry. But 
on the other hand the ines are crammed with stores. 
The old stock of pueden tan been renewed, and nearly 6000 
kilogrammes of fresh powder have been received within & 
month, the old guns have been replaced by rifled cannon on 

newest system, the loopholes for musketry, closed for ares | 
years, have been , and the number of guns, W 

was five in each bastion, has been increased. Vast stores of 
freshly-made biscuit have been accumulated, and the works 
on the —~¥ are being pushed on with the greatest 
— : ith Metz and the other frontier fortresses it 

¢ sare.” 
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DESIGNED BY MR. FREDERICK W. KITSON AND MR. PIERRE CHALAS, LEEDS. 





We illustrate, above, an arrangement of friction clutches, 
brought into action by hydraulic power, which has been de- 
signed and recently patented by Mr. Frederick William 
Kitson and Mr. Pierre Chalas,of Leeds. In our engravings, 
Fig. 1 isa general plan of the —— whilst Figs. 2 
oa 3 are enlarged detail views of the clutch itself. Re- 
ferring to these views it will be seen that the friction surfaces 
of the clutch are flat dises, one of which, d, is secured to the 
pistons, ¢, of a shallow hydraulic cylinder, ¢, keyed on the 
driving shaft, while the other disc is formed on a wheel or 
pulley mounted loosely on the driving shaft; but communi- 
cating motion, by means of suitable gearing, to the shaft to 
be driven. 

Fig. 2 is a vertical section of the hydraulic cylinder and 
the friction apperatus connected therewith, drawn, as we 
have said, to an enlarged scale, and taken in the line, Y Z, 
of Fig. 3, which is an end view of the clutch. The fly-wheel, 


a, of the engine is keyed on the driving shaft, and on this 
shaft is also keyed the toothed wheel, 5, and the shallow 
hydraulic cylinder, c. Mounted loosely on this same shaft 


is another toothed wheel, )', which is made with a flat fric- 
tion surface, *, as already mentioned. The friction disc, d, 
is secured to the piston, ¢ e, of the hydraulic cylinder, the 
water space of which is of an annularform. The end of the 
driving shaft is bored out so as to form a water passage, a*, 
and water or other liquid is supplied through this passage to 
the cylinder, c, from an accumulator or an hydraulic pump, 
not shown in the engraving. A transverse passage, c*, is 
drilled through the side of the driving shaft into the water 
passage, a*,so that upon opening a communication between 
the pump or accumulator and the hydraulic cylinder, ¢, 
water at a very high pressure will be admitted through the 
passages, a* and ¢*, behind the pistons, e, and will force 
them forward, and thus bring the friction plate, d, attached 
thereto into contact with the friction dise, 6*, on the side of 
the wheel or pulley, b', which will thus be driven by the fly- 
wheel or driving shait. 


It will, of course, be understood that if it be desired to 
adapt the arrangement to reversing gear, so as to be able to 
drive the machine in either direction, then there must be a 


double set of friction clutches, as shown in Fig.1. The re- 
versing friction clutch will be similar in construction to the 
hydraulic clutch just described, but will act upon separate 
wheels, which are driven by the fly-wheel or other motive 
shaft in opposite directions. 

It has been explained that the fly-wheel, a, and toothed 
wheel, b, being both keyed on to their shaft will constantly 
rotate in the direction indicated by the arrows, and by 
means of the friction clutch and tooth gearing Just de- 
scribed will cause the working shaft, f, to rotate in the 
direction of the arrow marked thereon, but if the friction 
clutch, ¢, be released, the wheel, 5', will be loose on the 
shaft, and as it then will not drive the wheels, 5*, and, 5’, 
no motion will be imparted to the working shaft, /, and the 
latter will therefore remain stationary, although the wheel, 
+*, whigh is mounted on it, will be driven in the direction 
of the arrow. If now it be desired to drive the working 
shaft, f, in a direction opposite to that indicated by the 
arrow it will only be necessary to allow water from the 
hydraulic pump or accumulator to enter the cylinder, c’, 
so as to force the friction disc, d', up against the friction 
surface, b*, of the wheel, 5+; this wheel which was rotating 
loosely on the shaft will, by means of the friction clutch, d', 
be firmly gripped, and will carry round with it the shaft, f, 
in the direction indicated by the arrow on wheel. 

In order to render the pistons of the hydraulic cylinder, ¢, 
perfectly water-tight a thick ring or annular plate, g, of 
vulcanised india-rubber is seeured on the back of the pistons, 
¢,¢, and is forced up against a shoulder in the cylinder, 
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and when the re of the water is taken off the pistons 
the elastic india-rubber ring, g, will force back the pistons 
and the friction disc, d, and thus release the clutch. 

It will be evident that if the working shaft is required 
to be driven always in the same direction only one set of 
elutches will be required, namely, that shown at c', d’, 
Fig. 1. The wheel, 5*, which carries one of the friction 
discs, 6*, will be constantly driven by the wheel, 6, on the 
driving shaft, while the other disc, d', is secured to the 
piston of the hydraulic cylinder, ¢', which is keyed on to 
the shaft, f, which is intended to be driven. 


CIRCULATING PUMPS FOR CONDENSERS. 
A ForTNIGuT ago (vide page 238 of the present volume 
we gave some particulars of two combined engines an 
centrifugal pumps, lately constructed by Messrs. John and 
Henry Gwynne, of the Hammersmith fronworks, for cireu- 
lating the water in the condensers of the opium clipper 
steamships Hindostan and China, of which vessels the 
former has been built, and the latter is now being built, 
by Messrs. J. Wigham, Richardson, and Co., of Newcastle- 
upon-Tyne. The Hindostan has been engined by Mesars. 
Thompson, Boyd, and Co.; of Newcastle, and on Friday 
last she was successfully tried on the measured mile, and a 
speed attained of 124 knots. The Hindostan is 300 ft. long, 
35 ft. 2 in. beam ; and 22 ft. 6 in. deep, and on the occasion 
of her trial her mean draught was 17 ft. She is fitted with 
overhead engines having cylinders 6 ft. 4 in. diameter, with 
8 ft. stroke, and during the trial they were run at from 
62 to 65 revolutions per minute, and developed 1440 indi- 
cated horse power. Messrs. J. and H. Gwynne’s engine, by 
which the centrifugal pump for circulating the water in the 
surface condensers was worked, had a 13 im. cylinder with 
14 in. stroke, and was run at from 140 to 160 revolutions per 
minute. The centrifugal pump had a 3 ft. dise, and as we 
stated in our former notice it is driven by the engine direct. 
We subjoin a couple of indicator di taken from 
Messrs. Geyane’s engine es | the trial, by an engineer 
who was present, and we think these will be 
with interest. The auxiliary engine into the 





main condensers, and it will be scen that although the 
cut-off took place at one-sixth the stroke, the steam had 
to be so throttled that its pressure in the cylinder at the 
commencement of the stroke was far below that in 
the boiler. The diagram shown by Fig. 1 was taken 
when the engine was making 160 revolutions per minute, 
the steam pressure in the boiler being 30 lb., and the vacuum 
in condensers 25in. The diagram . 2 was taken at a 


Rize 


of 142 revolutions, the vacuum in 
7 in., and the pressure in the boiler, as , 30 Ib. 
diagrams show that but a very small quantity of steam 
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uired for working the circulating , and we ma 
that results obtained not ony during the tial but pees Sr ne 
the subsequent voyage of the vessel the Tyne to were 
eminently satisfactory in every respect. We intend ly 
to illustrate the combined engi i 





way trains. As subject upon which I have bestowed 
much thought and attention, will with your 
usual courtesy and kindness, to circum - 
columns ? ye ” * 


t the dri Me it is 7 
ween vers, passengers ; ual! 
plicable by day or By night; cannot esly get, r be put, ot 


which had decided to adopt the cord system.” 


Having a some eminent _— and t 
—_ u subject, it was I should bring 
t muller te your notice, in the that it might receive 

denied 


from you that recognition which appears to have been 
pae! any 


As regards the “cord” system, it possesses many defects, 
as, for instance : 
_L The “cord” will vary in length with the dryness of the 


air 
2. The “ cord” can be cut by any evil disposed person, or 
‘ederate passenger. ” 


communication in the 
becomes destroyed (such would not, and could not, 
occur in my system). 

4. The numerous connexions required to be made be- 
tween the several carriages cause trouble and increase the 
chance of failure. , 

5. 3 ” system will not ent collisions (m 
plan will most indisputably do so). at . 

regards the expense of the system which I propose, it 
w not be great, inasmuch as a considerable quantity of 
old and disused railway material could be easily made avail- 
able at a emall cost ; , any alterations or addi- 
tions to the rolling stock would be very slight and inexpen- 


sive. 
I have the honour to be, Sir, your obedient Servant, 
Ourver Hatpane Sroxes, 
Captain late R.E., F.R.AS. 
Dublin, April 16, 1869. 


We publich Captain Stokes's letter as illustrating the 
iffeulties in which inventors are placed, owing to the 
mutual disinclination of the Board of Trade and the Railway 
Companies to assume responsibility in this matter —Ep. E.} 
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TWIN LOCOMOTIVES. 

To tus Eviton or Evainernine. 
Srx,—In protracting the discussion on twin versus double- 
ie locomotives, permit me to say that I am actuated by 
no other motive than that of oe and advocating what 
I believe to be a very superior type of engine; I do so with 
due deference to my able opponent, and relying on the kind 
indulgence of your numerous readers, w , bed already 
so much on the subject. It cannot be denied that the 
question at issue—namely, the yr ni ag gee serge 
power—is one of the greatest magni’ , but, bearing in 
mind the able polemic which took place some two years ago 
in your columns on the same topic, I will here avoid, as 
much as ible, to argue about such points as have already 
been , or ought to be settled by this time, at any rate. 
Mr. W. Bridges Adams admits that the difficulty of the 
separation of the driver and stoker can be got over on the 
i Fn pence + Ry acne of the bogie will not ex- 
« dy — upon this, her servile being quite comfortable, 
and in their proper places where they are. As to labour, I 
ean say this, that I have been riding on double-bogie engines 








and circulating p sup- 
plied by Messrs. J. and H. to the Hisdostes, and 
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throws off the rails. The foregoing considerations ought 
to suffice, however, to show on which side the real advantage 
lies, and on thie point | quite agree with Mr. W. Bridges 
Adams, to leave it to the drivers to say which footplate they | 
woukl prefer. 

Your correspondent eannot, nor does he atterapt it, deny | 
that one boiler is more economical than two boilers of the 
same power, but to make au objection per force the ar 
ment is advanced t) the deuble-barrelled boiler, as 
constructed by Mr. | is, in reality, not one, but two 
boilers! It is quite true there are two sets of tubes, and the 
long firebox is divided by a transverse water partition ; but 
there is one unintermitted water space and one unintermitted | 
steam space from end to end; every pound of coal burnt in 
either grate transmits its heat to the whole mass of water 
thus thedouble-barrelled boiler is un structure 
unless Mr. W. Bridges Adams cails a double-flued Cornish | 
hoster, fireploces, two lers also. The 
bogie twiler, resting all along erndle formed by the 
carriet-frames, which also f the firebox 
ghell under no undue ' and works 
his respect, under far more fay 
tive boiler. It 
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the train resistance, X, the carrier-frames would be strained 
to 6 tons, viz., the pulling foree of one bogie, and this force 
would have a tendency to throw weight off the cylinder and 
upon the hind or driving wheels of the bogies, in proportion 
to the height of the bogie pin above the axle (a and a’), and 
to the distance of the wheel centres (b and é’). Assuming 
then a and a', 6 and 5, to be im the ratio of 1: 3, and 
dividing the pull of 6 toms in the carrier-frames into two 
equal portions of 3 tons for each bogie, the foree whieh acts 
to tip each begie down at the opposite end te 
woelll be represented by }x2=1 ton. To overcome even 
this slight tendency to tip, the bogie frames near the firebox 
are fitted with cast-steel blocks forming curved slots; from 
the bogie centre blocks are fitted to work in these slota like 
an ordinary expansion link. These blocks are acteden by 
strong pins fastened to the carrier frame, which, passing 
through the holes in the blocks, regulate the swiv¢llin 
action of the bogies as well as the degree of ense with wh 
these shall swivel. Between the head of the pins and the 
top of this slotted link, as also below it, there are steel 
rubbing plates with an elastie medium which entipely pre- 
nts jars or thocks of any kind, and by this means the bogie 
is loaded with a weight exactly equal to that necessary to 
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coupled twin engine is ut since 
ar to any practical 
or a 30-ton ordinary engin 

(nm the other hand, th apt 
force for very beavy work is likewise attained 
Ji re advantageous conditions 
thar the co 
power 


haraly “me a 


an twine. 
tractive 
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nD t etiective wat 


with the bogie. 
us one boiler works under 1 
two smaller boilers of the r, 60 i 
bined effort of one engine mors 
led over two On this important 
point | can furnish a striking illustration I happen to be 
familiar with a of railway, where heavy gradients are 
worked by two Engerth engines coupled together footplate 
of 70 tons total and tractive 
{12 tons total. The maximum train the two 
an take—exclusive of their own weight—is only 
18) tons up 1 im 38 at 12 miles an hour, while one of the two 
engioes, when working alone taken 110 tonsa over the 
samme gradient and under the same conditions. Perhaps Mr 
Adame can explain why this should be so. I freely admit 
that mode of coupling, dc., is a great improvement on 
the other plan, neverthek supposed capabil s of his 
twin engines are as yet only a belief, while it is a fait accompli 
that a 44 tons : 
gradients of lim &@ 

With reference to overhang. The main boiler 
water tanks, and carrier-frames—are certain] ¥ most efficiently 
balanced, while the overhang of the cylinders is compensated 
for in the perfect mode of connecting the two bogies together. 
In the annexed diagram, F represents the solid upper framing 
or carrier-frames, through which the whole pull of a bogie is 
tranamitted to the train. With a 60 tons engine, and sup- 
posing @ tractive force of 12 tons be required to overcome 
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Tae following specifications of ¢ patents 
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Patent Office, Ch» 
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(No. 2043, 18.) J 

ingot moulds of two or m 

by he placed 
rmed 1s placed wi 


Barrow, patents making 
| pieces hel 


mould 


i together 
thus 
ol wre ught iron, and 
filled with 
amongst other adva 

cent. in b 

son his sy ste ; 
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between the mould and this casing is 


Mr 


saving ol 
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sand Or Mam. 
that a 
weight and cost is effecte 


Briggs el: I 
from 25 to 76 per 
aking mould 


an ims 
tages : 
d by m 
but the reasons why this saving is to be obtained are 
from clear to us. 

(No. 2044, 10d.) James Jack, of Liverpool, patents an 
arrangement by which a serew-propeller can be completely 
housed in a recess provided for the purpose in run, or 
wl y occupied by the serew when at 
up tha broke 
arrangement is especially intended for applica- 
ng vessels fitted with auxiliary power. 

(No. 2060, 10d.) John Hine, of Cockermouth, 
arrangement of millstone dressing machine, whic 
require drawings to describe. 

(No. 2051, Sd.) Charles Hastings, James Briggs, and 
James Law, of Bradford, patent causing worteted and 
other yarns to pass through brushes and then through a hot 
solution of soap, before winding them on the bobbins, th 
objeet being to improve the finish. 

(No. 2060, 1s.) Frederic Hale Holmes, of Gravesen! 
patents a number of improvements in the construction of 
electro-magnetic and magneto-clectric machines, which are 
well worthy of the attention of those interested in these 
matters, but which our space will 
here. 

(No. 2061, 1s. 2d.) Luke Thomas, of 126, Leadenhall-street 
patents apparatus for distilling pure water from salt water, 
&c., the main features in the arrangement being the employ- | 


work filled the vessel presenta an unbroken 
skin. The 


thon fo en 


a an 
h it would 


not pernnt us to describ: 


the sea or river. 

(No. 2068, 8d.) Colin Mather, of Salford, patents an arrange- 
otf hydraulic dred gir g apparatus in which the soil is 
forced up a tube leading to the surface by the action of a jet 
of water delivered under pressure into the lower end of the 
tube. 

(No. 2075, 1s. 10d.) James Morris, of Boundary-road, 
Middlesborough, patents methods of constructing a vertical 
steam boiler, which it would require drawings to describe. 


ment 


—— 10d.) Samuel Hannah, of Hau aoe te Sheen, 
near Darlin , patents an arran id meter in 
which the Baa P genome by ie conbincd action of « 
piston moving to and fro in an are of a circle, and a double 
piston either working in a portion of the same annular 
chamber as that first mentioned, or in a straight line. The 
details of the arrangement could not be described briefly. 
(No. 2084, 1s. 8d.) Alfred Vincent Newton, of 66, Chaneery- 


(No, 2004, 
Hopwood and verpr 
for ticket printing, the main feature in g 
that types are composed | and 80 28 to print 
consecutive numbers or matter on” a continuous 
length of paper, cutters being provided for subdividing this 


(No. , 10d.) George Alder, of Newenstle-on-Tyne, 
patents “ improvements’ in screw-propellers, these improve- 
ments consisting “in imparting to the serew-propeller a 
corapound motion ae of a rotary motion with the 
shaft on which it is mow and also a rocking or sculling 
motion produced by continually changing the angle of the 
propeller blades with the axis of the longitudinal shaft.” 

yhat Mr. Alder can gain by his arrangement beyond addi- 
tional! eomplieation in the working gear and seduced efficiency 
we tail to see. y 

(No. 2102, 1s.) William Brookes, of 62, Chancery-lane, 
| patents, as the agent of Leon Hamar, of Pest, an arrange. 
ment of electro-magnetic railway brake, which we could not 
deseribe briefly. 

(Ne. 2109, 104.) Henry Henson Henson, of 13, Parlia- 
| mentt-street, patents making the bodies of railway wagons 
| independent of the underframe, and rendering them capable 
| of moving longitudinally on the latter either by suspending 

them by links or by supporting them on rollers moving on 

curved guides. The object of these plans is to prevent the 
goods carried by the wagons from being subjected to severe 
blocks when the motion of the wagon is suddenly 
rested, &c. 
| (No, 2141, 1s. 62.) Jonathan Pinfold, of 
| Rugby, patents various details connected with brick and tile 
making machinery, which it would require drawings to 
describe. 

(No. 2115, ls.) Denis Hall, of Wharton-grove, Winsford 
patents an arrangement of furnace specially intended for use 
with saltpans, but also stated to be applicable to steam boilers. 
In this arrangement of furnace the ordinary grate is replaced 
by a series ot dead plates placed one above the other, each 
piate being som what longer than the one above it. Between 

the plates are hollow sliding blocks, the front ends of which 
form vertieal grates, through which the air can enter to the 
fuel. The sliding blocks being drawn back the fuel is de- 
livered from a hopper on to the upper dead plate, and the 
bloeks, being then thrust forward by levers, provided for the 
purpose, the fuel falls on to the second dead plate. As the 
blocks are moved out and in at each charge, the fuel thus 
falls from one dead plate to another, the ashes finally falling 
from the lower dead plate into the ash-pit. 

(No, 2123, 10d.) John Henry Johnson, of 47, Lincoln’s- 
inn-fields, patents, as the agent of Rufus Spaulding Merrill, 
of Boston, U.S.. constructing bridges by building out a pair 
of cantilevers from the two sides of the opening to be spanned, 
these cantilevers in some cases meeting in the centre of the 
span, and in other cases supporting a central girder between 
them. We far to see any novelty im these plans, unless it be 





ar- 


Dumbleton 


in some of minor constructive details. 

2120, Sd.) John Berlase Brown, of Walker, patents 
the use, for ealeining ores, of a close furnace and open 
furnace in combination, both heated by the same fireplace. 

(No. 2133, 10d.) Jeremiah Head, of the Newport Rolling 
Mills, Middlesborough, patents an arrangement of furnace 
grate, which it would require drawings to explain clearly. 

No. 2135, Augusto Albini, of 1, New Broad-street- 
buildings, patents an ingenious arrangement of ship's eom- 
pass, which is capable of registering the course steered by 
the ship. We hope shortly to describe Captain Albini's plans 
fully. 

(No. 2145, 3s. 10d.) George Davis, of 1, Searle-street, 
patents, as the agent of Meliten Martin, of Madrid, the ap- 
n to locomotives of rotary engmes, acting on one or 

irs of horizontal wheels, arranged so as to clip a 


he 
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(No. 2152, 10d.) Evence Coppée, of Haine St. Pierre, 
Belgium, patents methods of eonstructing coke ovens so that 
the heat given off by the coking fuel may be utilised, the 
gases generated in one oven beang used to hght the fire in, or 
heat, the adjoining oven, and so on throughout the series. 
It would require drawings to describe the arrangement fully 

(No. 2155, 44.) Thomas Russell Crampton, of Great 
George-street, patents a system of constructing cast-iron 
forts, of which we speak on another page. : 

(No. 2168, 1s. 4d.) Evence Coppée, of Haine St. Pierre, 
Belgium, patents apparatus for crushing and washing coa 
which could not be described briefly without the aid o 
drawings. 

(No. 2170, 10d.) William Tasker, junior, of the Waterloo 
Ironworks, near Andover, patents combining a horse gear 
with the front or back carriage of the framing of a straw 
elevator, when such framing is of suffitient height to allow 


re 


‘ 


| of the passage of a horse beneath it. 


John Harris, of Harefield Tronworks, 


{ No. 2177, Is. 2d.) 


ment of a condenser formed of pipes directly submerged in | 274 Vaughan Pendred, of Crohill-villa, Multon-road, Dulwich, 
: 4 | patents methods of welding together puddled balls, the weld- 


ing being performed within a furnace capable of maintaining 


| the mass at a welding heat. 


(No. 2181, 6d.) William Rudd Oswald, of Pallion High- 
yard, Sunderland, patents interposing between the tubes and 
tube plates of surface condensers rings of compressed paper, 
these rings expanding when moist, and making a tight joint 
like the wooden rimgs used according to Allen's well-known 
plan. 
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“(No 2182, 6d éd.) ‘Thomas Worth, of Rochdale, “se 
a substitute for turntables, the use of rails laid in curves 
jeadin from one line to another, or back to the same line ” | 
In addition to the above regres, fon mary original idea, the 


eee ale pind pF sae for rng & peculiar form of 
nguud sleeper, w it is quite unnecessary 
that we should deseribe. 

(No. 2185, 3s. 4d.) William Leckie Graham Wright, of 
Glasgow, patents arrangements éf rotary i ot such 
formidably complicated appearaneethat we shall not attempt 
to deseribe them here. 

(No. 2186, 6d.) Edward Thomas Hughes, of 123, 
Chaneery- lane, patents, as the agent of Zoeth Durfee, of 

Piliadaiphie, U.5., a method of constructing wooden pave- 
ment ceo! rding to this plan, the gurface of the rye af 
after being levelled is covered with @ layer of tarred 
or hydraulic cement, ai in. thick, and on this is placed a * ai 
flooring of tarred On this planking are placed the 
blocks formin moos surface of the pavement, these 
blocks being with blocks or strips er lesser height, 
so that the main blocks are separated by recesses or grooves. 

Finally, these grooves or recesses are filled in with a mixture 
of broken stone, gravel, and tar, which gives a foothold for 
the horses. 

(No. 2190, 10d.) James Dixon Churchill, of Oxford-street, 
patents the arrangement of hot-air engine, which we illustrated 
and described on page 164 of the present volume. 

(No. 2193, 10d.) William Russell, of 2, Lamb’s-passage, 
Chiswell- street, patents improvements in machines for 
making “single seam” bags and envelopes. Drawings 
would be re quired to explain these plans. 

(No. 2198, 10d.) John Dickinson Brunton, of 6, Leighton- 
cresent, Kentish Town, patents tools and machinery for 
cutting slate, &e. We could not describe the details of Mr. 
Brunton’s plans briefly. 

(No. 2206, 4d.) Archibald Munro, of Arbroath, and 
William Bennet Adamson, of Glasgow, patent making tools 
for cutting wood, metals, minerals, &c., and for di g land, 
of cast iron run into chills of the required form. ee plan of 
making eutting tools of chilled cast iron is not new 

(No. 2207, 4d.) Archibald Munro, of Arbroath, and 
William Bennet Adamson, of Glasgow, also patent pro- 
ducing various articles by casting them in chills, and after- 
wards anne aling or t¢ — ring ther ‘m. 

(No. 2210, 10d.) illiam Robert Lake, of 8, South- 
ampton-buildings, de as the agent of Moritz Hilf, of 
Wiesbaden, an arrangement of iron permanent way for rail- 
ways, which it wat require the aid of drawings to describe. 

(No. 2211, 4d.) William Robert Lake, of 8, South- 
ampton- paildions patents, as the agent of Thomas Clar: 
Hargrave, of Boston, U.S., complicated arrangements in- 
tended to diminish the draught of railway carriages. ‘These 
plans consist In various arrangements for diminishing axle 
triction, by transmitting the load to the wheels through in- 
termediate wheels of rollers Inasmuch, however, as the 
weight is transmitted through the axles of the intermediate 
wheels, there would be little reduction of the axle friction 
and in some of the arrangements shown in the patent draw 
ings, this friction would really be very considerably in- 
creased, from the fact of the intermediate wheels being of 
less diameter than the surfaces to which they transmit the 
load. The inventor describes the first part of the patent as 
consisting of “a novel means of applying power to the wheels 
near to their peripheries, thus increasing the leverage, ani! 
reducing in a corresponding degree the amount of power 
required to move the load’! 

(No, 2220, 84.) Willard Brigham Farwell, of New York, 
patents arrangements for heating railway carriages by means 
of pipes which are supplied with steam from the locomotive 
drawing the train. 

(No. 2221, 8d.) Charles John Galloway and Charles 


Herbert Holt, of Manchester, patent arrangements for facili- 
tating the employment of a variable cut-off in the case of 
engines fitted with piston valves. Drawings would be re- 


quired to explain these plans clearly. 


THE PATENT JOURNAL. 
Grants of Provisional Protection for Six 


Months. 
69. Freperick Samson THOMA®. 352, City-road, “ Improvements 
in railway and locomotive carriages, sad in mac chinery and 


ap parstus connected therewitl 


655. Wiittam Hexey Toorn (senior) and Writiam Henry 
TooTH (junior), 3, Ashburnham-road, Greenwich, “Improve- 
ments in the construction of furnaces, specially in the form, 


arrangement, and wmode of actuating the grate bars, and also in 
the means for making the same self-acting and self-feeding.” 

827. ALFRED DE PrnoRAY, 13, Boulevart St. Martin, Paris, * Im- 
provements in steam-boiler and other furnac es,” 

&,. Cumrton Epeceumpse PBrooman, 166, Fleet-street, “Im- 
provements in apparatas for the use of petroleum and other oils 
and «ssences for the purpose of heating.” 

81. Frepereck Hoiws, Hatcham-road, “Improvements in 
pulley arrangements applicable to blind cords and other pur- 
Dose 

&3. JouN FRYER, Redcer, “ An improved rotary cultivator.” 





921. Jown Mackintosu, North Bank, Regent's Park, “ Improve 
ments in working guns, and in apperatus connected therewith.” 
1. Wittram Ewmorr Cavmax, Holloway, “improvements in 





I , 99, Strand, “ Improvements relating t 
the winding mechanism of watches and clocks.” 

%5. GeORGs HoLcrorT and Witsam Natuan Dack, Man 
chester, “ [mprovemeuts in and applicable to steam engines.” 
987, EDWAKD O'CONNELL, Greenwich, “Improvements in ap- 
paratus for supplying uourishment to infants, invalids, and 

others.” 

91, JOHN CALPIN, Pentonville-road, “Improvements in certain 
parts of am wellas and parasols.” 

93. GEORGE HENRY WILSON and Grong Eowarp PULLEN, Com- 
mercial-road, * improvements in apparatus for securing or 
fastening window sashes, and an improved bolt, applicable to 
sash fasteners of all kinds 

95, Watrer Bayxe and Oliver EpGan MAcGrecon, Wolver- 
hampton, * * Lmprovements in carpenters’ and joiners’ planes.” 

997. Jonn Batu, King William-treet, “ An improv priating 














and copying or repeating letter-pre*s or machine.” 





698. Henny AtLason Pisrciien, lowes Works, near’ 
Whitehaven, “ Improvements in steam 7 _ 


1000. Furpenicx Scnarsn, “Improvements in 
covers for vessels, and an improved for bottles placed in 
such veascls,” 

1001. Mie yn es and Thomas Weta, Maidstone, “ Im- 

ed arrangement« of mechapism facilitating voting 
mlot, and im the construction of po ape separ Perpay Bnd 
nexion therewith.” 

1002, WILLIAM Youre Craw, Harecastie Collieriea, Stoke-apon- | 1054, 
Trent, and Samus. Parker Broperr, Hilifeld House, Mitcham, 

“ Lnprovements in safety Jamps, and apparatus employed in 
connexion therewith.” 

1003. Dave Ossonn, Great tead, “Improvements in 
apparatus to be ermployed in conerete building.” 

1006. Monts Woursxy, 5, Pilgrim-street, Ludgate-bill, “Im- 
provements in locks and fastenings for bags, satchels, boxes, 
and other like articles.” 

1007, BamaaY ALLAN, Kelvindal, * laprovements in machinery 
for the manufaeture ct paper. ~ 

1008. DoNALD Nroots, 154, Caledonian-road, “ An taproved safe 
for food, and automatic apparatus for generating preservative 
and other elastic gases to be used in connexion therewith, 
for other domestic and general purposes.” 

1010. Wittiam Henry Dovenas, 59. High-streot, Stourbridge, 
* Improvements in the manufactere of jet and other ornaments.” 

1012. Urian Scort, 1, North-strpet, Pitgroy-equare, “ hmprove- 
ments in railway and other carriages, and various parts of the 
same, some of which may be used for other purposes.” 

1015, Wittsam Epwanp Broan, Wychdon, ~ Improvements in 
the construction of loose railway wheels and axles,” 

1014. Geonee FEATHERSTONE Grirrin, 19, Great George-strect, 
“Improvements in the permanent way of railways and tram- 
ways.” 

1016. SAMUEL SHARROCK, Liverpool, “Improvements in the 
construction of roofs.” 

1018, FRani 1m WiiisAM Hastines Mepuvurst, 53, Chancery- 
lane, “ Improvements in lamps,” 

1019. Joun Garrett Toneun, 34, Southam pton- -bulldings, “ Im- 
provements in parasols or amb 

1020. Goprasy ANTHONY ERMEN, Eccles, “Improvements in 
breech-loading firearms and cartridges relating therete.” 

O21, Whatam Jounson, The Elms, Sketty, Swansea, “An 
improvement in machinery for compressing ‘the carbonaceous, 
resinous, or other combustible substances employed in the 
manufacture of compressed fuel, which improved machinery 
may also be emp! wed | in moulding clay and other building 
materials,” 
loz, Jossrn Woops, Jonn HAmpsox, Levi Fren, and GEORGE 

Fien, Preston, “ impr rvements in looms for weaving.” 

1023, Jonw Unwir Askuam, Sheffield, “Improvements in the 
manufacture of anvils.” 

1024. Joun Fustcuer, Heywood, “Improvements in the con- 
struction of firebars to be employed fn furnaces.” 

1025, Ferprnanp Tommasi, Rue du Colysée, 15, Paria, “ Improve- 
ments in obtaining motive power from flow of the sea, and in 
machinery for applying the same.” 

1026. Wirit4AM Gerorce White, Laurence Pountney-lane, 
~ Laprovements in the manufacture of iron or etee! safes, safe 
and strong-room doors, and other like structures, parte of which 
improvements are applicable to other purposes.” 

1027. Wiiaam Jones and THOMAS SHKFFIELD, Manchester, 

“s improvements in boilers employed for generating steam ag 


1028. Jamwes Wuiyter, junior, Wardour-street, “improved ap- 
paratus for filling glase bottles and jars with soups, jellies, 
fruita, and other edibles for the purpese of preserving them, the 
said apparatus being also applicable for Milling bottles with 
sauces, wines, spirita, beer, liqueurs, and other still and effer 
veacing beverages: also machinery, in combination with the 
above apparatus, for corking or stoppering such said bottles and 


jars.” 

1029. Cour Camss New York, “Improvements in heating by 
steam for manufactaring and other purposes,” 

1050, JounN WALLACE Dat MMOND, Schenectady, U.S., “ lmprove- 
ments in looms for weaving 

1031. JOuN GREENSL ADE, Steeple, ° “Improvements applicable to 
traction engines 

1032, Joun Sreeatken, Great Drifield, “Improvements in 
pressing apparatus for expressing cils and other matters from 
seeds or other similar substamces in which those matters are 
contained.” 

1033, Grorer Tomumson Bovesrisip, Loughborough Park. 
Brixton, “* Improvements in the manafacture of paper, and in 
sizing therefor.” 

1084, Gerorax Tomirmson Borerieny, Loughborough Park, 
Brixton, * Improvements in the construction of shafts and other 
arts of carriages,” 

1036. Axravr HeLwie, Old Kent-road, “ An improved stitching 
and button-hole sewing machine.” 

1067. Joun Monrzis Jownson, Northwick-terrace, Maida-bill, 
“Improvements in lavatories, laundry warhing troughs, wach 
ing stands, batha, cattle troughs, and other apparatus for hold. 
ing fluids, or vessels or receptacles containing fluids, and also in 
apparatus for supplying and intercepting or controlling the fow 
of fluids to the same and to other receptacles or articles.” 

1038. EvGens O'Brien, Liverpool, “An improved self-feeding, 
discharging, and registering beam-belance for weighing grain 
and other substances.” 

1039, Bicnarp Bensetr Hoorsn, Thomas Nickson, Henry 

2EABURN NICKSON, Liverpool, “ Loprovements in the method 
of fastening and applying wood sheathing to the bottoms and 
sides of iron and other ships or navigable vessels for the pur- 
pose of attaching copper, yellow metal, zine, or other sheathing 
thereto, parts of which improvements consist in @ particular 
form of rivet or bolt connected therewith,” 

1040. ALFRED VINCENT Newton, 66, ,! ‘hancery-lane, “An im- 
proved construction of baking ovens.” 

1041. Avoustvs Kerr Bozzi GuANVILLE, Santford-on-Thames, 
« Lmprovements in beating engines fer preparing materials for 
the manufacture of paper.” 

1042. Writsam Goovnens, Tipton, “Certain improvements in 
the construction of furnace doors for puddling furnaces.” 

1043. Josep Mason, Birmingham, “Certain improvements in 
breech-loading guns.” 

1044. Wiasam Tuompson Rickarp, 2, Crown-court, Thread 
needle-street, “ Improvements in the preparation of cements.” 
1645. Recuarp Noavo.s, Beverley, “ An improved mode of and 
apparatus for casting screw threads on the naves of wheels and 

other articles,” 

104. Geonex Srpney Cmasi . Belfast, * * Laprovements in appa- 
ratus for the combustion of gua” 

boas Wits Epwikp Gras, 11, Wellington-street, Strand, 

*A novel system of self-acting ventilating apparatas, applicabie 
also to other purpoees, and termed * aérospires.” 

149. Hewry Beexovunss BARLow, Manchester, * Improvements 
in the constraction of expanding caskets for jewels and other 
articles.” 

1050. Wuasam Rosent Lake, & South buildings, * Im- 
provements in the permanent way of railways. 

1051, Jon Mewzres the elder and Jou a 
Perth, “ I vements in shutties.” 
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oxygen, and for useful purposes.” 

1060, Lupwie — Farnworth-within-W ines, an st 
in utilising products arising from soda and potash waste. 

1061, Wititam Eowann NEWTON, 66, Chancery-lane, * Improve- 
ment in steaa 


1062, Witttam Seonas kes ELEY, ppt 
in the construction of cartridge cases Retocioseene 


arms.” 

1066, ALEXANDER Horace Beanpon, 13, Rue Gailion, Paria,“ An 
improved composition for joining feather and poste oe it tm- 
permeable, more particularly in its @ to Ariving be: 
and in certain improvements in the for such belts,” 

1068. ANDREW STEWART and “_- OTHERSPOON, Coatbridge, 
“Improvements in machinery for tubes, pipes, 
a oF similar aoidion, and for facing the ends or 

anges 

1070, JouN PATTINSON, Newcastle-on-Tyne, “ ywernents in 
— the ammoniacal skimmings obtained gaivaniving 


1073, JULES ALyump CuAvrovgien, Paris,“ A pew or improved 
continuous self-f cotton gin.” 

1074. WititAm Tuomas Cassni or iy Newport, “ Improved 
apparatus for signalling on rallwa: 


Inventions protected Stine 
Deposit of Complete Specifications. 

1000, WriLiaAm Rosert Lake, 8, Sonthampton-balidi “Im. 
provements in paper, woven fabrics, and other porous sub. 
stances, and in the treatment thereof, whereby the seme are 
rendered waterproof.” 

1098, SYLVANUS Farornic K FAN CHOATE, Boston, US, “Certain 
improvements in firearms. 

eo? Re Henry JOnNson, 47, Lincoln’s-ton-fields, “ A dental 





Patents on which oe “4 Duty of £50 has 


1084, THOMAS 1M Es, tea ntene “Improvements in the 
manufacture of fubular or double fabrics in warp machinery.” 
—Dated 17th April, 1466, 

1003. CHARLES Abam Ginanp, 66, Rue des Ecoles, Paris, and 
GEORGE DE LAE, 11, Rue de Sevres, Paria, “ Improvements in 
the preparation of diphenyimmine and analogous substances.” — 
Dated 18th April, 1866. 

1088. Geores Wire, 68, Queen-street, Cheapside, “ Im ane 
ments in pipes for anoking tobacco,”—Dated 18th April, 

1112, Channa Hastrnas, JAMES Baices, James Law, roan 
Hina MITCHELL, Bradford, “ Improvements in machinery for 
spinning and doubling.” - Dated 20th April, 1866, 

208. ELeazAn Jvpsos Brano, Nichoias-lane, “An improved 
construction of fastening ior baling bands.”—Dated 28th April, 
LAGt 

1007. JOnN HOLMES and James OCorpert HOLTZAPHELL SLACK, 
Manchester, “ lmprovements in the fastenings of the metallic 
hoops or bands en in baling cotton and other substances.” 
— Dated 19th A 

1197, Bowarp Seaman NiIcHoLson, 9, Fenchurch-street. © 1m- 
provements in the manufacture of blue colouring matters wuit- 
able for dyeing and printing.”— Dated 19th April, 1866, 

1152. Ropext Taomrson, Woediand-road, New Obariton, “ Im- 
provements in machinery for veneering mouldings or other 
surfaces.”— Dated 24th April, 1866, 


Patents on which the Stamp Duty of £100 has 
been Paid. 


1063, JouN Faepenick Spencer, Neweaatle-on-Tyne, “ Improve- 
ments in steam engines.”—Dated 14th April, 1862. 

1114, Joun WiLLiAM Forp, Shooter’s-hifl, “ Improvements in 
sewing machines.”’— Dated 16th April, 1862, 

1127. CHARLES DxENTOX ABEL, %. 5 pton-buildings, 

~ [raprovementa in the af ion of certain 
alloys containing cadinium.’ Dated 3 th Roel 1862. 

114). Hexuny Luw.ey, Chancery-lane, “ An acorn rudder.” 
Dated lvth April, 1862, 

1078. Gwonoe Feu. and WiiiaM HAywes, Bolton, “ Improve 
ments in machinery or apparatus to be used in the manufacture 
of jeather.”— Dated 1th April, 1862. 

114. JAMES CHAPMAN Amos, The Grove, Southwark, “An im- 
proved mode of and improvements in apparatus for supplying 
surface condensers with water, part of which improvements ix 
applicable to blowers and rotary pumps generally.”—~Dated Zist 
April, 1962, 








Tux Invenror’s Insrrrere—On Thursday week such 
metmbers of this fast increasing socie — attended the lecture 
room were honoured, entertained, and instructed by a paper 
upon velocipedes from the versatile pen of Mr. C. B. King, 
C.E., in whose retirement from the hustings it will be re- 

membered that the Conservative interest sustained so severe 
a loss at the recent general election. The ex-candidate 

“ began by noticing the gradually i coe ble mterest 
in the velocipede movement in En asin America 
and France.” “ The exercise might be ean walking made 
easy” ( ularly » gradients) “ with the advan 
of mua re foot at pre cctond of two.” With a no! noble 
indifference to danger, “ he attached no importance to tho 
sup peril to pedestrians, inasmuch as, with ordinary 
skill, a velocipedist can ry 2 — suddenly than he could 
pull up @ horse.” Mr. CH., fhe launching 
into a fine vein of high oda rolled to such Velocipedian 
technicalities as “ wobblers,” “shavers,” “ tumblers,” 

The evening was of course eminently ful, and the 
lecturer carried conviction to the minds of such of his listeners 
as were not aware of the fact , that his proper place 
is at St. Stephen's. After its conclusion, an able discussion, 
fully worthy of the peper per, ensued, it was remarked with 
regret that upon the righton high road the riders of veloci- 
pedes were muleted of smilar tolis charged to mules and 








1052. JoHN Menzy Tease, 6, Russeli-place, Woodhouse-dane, 


= The meeting then separated, many of the members 
upon bieyeles. 
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HARTNELL AND GUTHRIP’S PORTABLE 
ENGINES 


(Concluded from page 252.) 

description of Messrs. Hartnell and 
in Fig. 6, a side view, and 
section, the arrangement of « single 
eccentric to be adjusted, when not in motion, by hand. 
4n these views, dis the crank shaft; @ is « collar secured 
upom the erank ; @ the eccentric, which has a hole 
for the crank shaft to pass through slotted to admit of the 
required amoun co in ecoentricity. The eccentric, ¢, 
a curved slot, ¢', in it, through which slot « bolt, ¢*, 
ta in a hole in the collar, d*. The eccentric is 
shown in Fig. 6 in mid-position, but when its centre is moved 
towards the radial lines, 1 2, it is then either in forward or 
backward gear. The curved slot, ¢', in the eccentric is of 
such form as to cause its centre to pass in a nearly straight 
line, 3 4, in moving from forward to backward gear, or vice 
versed, being thus given to nearly constant Jead in the valve 

in every position of the eccentric. 

Fig. 8 is a side sectional view of Messrs. Hartnell and 
Guthrie's governing mech combined with a fly-wheel ; 
Fig. 9 an edge sectional view through the line A B, 
Fig. 8, and through the centre of the fly-wheel; and 
Fig. 10 is an edge section through the centre of the 
fiy-wheel, and « partial section through the mechanism 
on the line C D, Fig. 8. The eccentric, ¢, and guide 
plates, @, are shown detached im Figs. 11 to 14 Fig. 11 
is @ side view, and Fig. 12 a cross sectional view, of the 
eccentric; Fig. 13 is a side view, and Fig. 14 a cross 
sectional view, of the guide or slide plates for the ec- 
centric. The eccentric, ¢, is formed, as shown detached at 
Figs. 11 and 12, with a hole for the crank axle, d, to pass 
through, and of such shape as to give space for the wedges 
and play for the movement. Projections, or ledges, e*, are 
formed upon the sides of the eccentric at a right angle to its 
position when midway between forward and backward gear, 
these projections fitting into recesses, d*, in the guide plates, 
d*, which are keyed or otherwise secured upon the crank 
axle in such position that the line of the recesses will be at a 
right angle to that crank which is driven by the piston of 
the cylinder, to the valve of which the eccentric gives motion. 
With this arrangement of the eccentric it will have the least 
amount of eccentricity midway between forward and back- 
ward gear, and will be « from one position to another 
by being moved in a straight line. This may be done by 
wedges or inclines, f, passing through the guide plates, d*, 
and acting upon the eecentrie, ¢, which may be changed or 
adjusted, while in motion, by hand or self-acting mechanism 
from forward to backward gear, if the inclines are extensive 
enough to produce the required extent of movement, the 
eccentric being arranged so that its mid or neutral position 
will correspond with the middle position of the inclines. But, 
as shown in Fig. 10, the inclines, f, are only intended to ad- 
just the eccentric for various degrees of expansive working in 
forward or in backward gear. The inclines or wedges, f, act 
upon inclines, ¢*, with pivots, which fit in holes in the eccen- 
trie, as shown in Fig. 10; and when a change is made from 
forward to backward gear, or vice versd, the pivot inclines, ¢*, 
are turned half round, and the wedge inclines, f, are changed 
from one to the other side of the shaft, d. The inclines are 
connected by serews to bars, f', which slide in grooves cut in 
the shaft, d, the bearing or journal of the shaft being formed 
by a collar, @°, secured to the shaft. The ends of the bars, 
J‘, pass into the hollow of the fly-wheel, g, and are secured 
to a collar, 4, which can slide endways upon the shaft, this 
collar having two pivots which enter short slots in the two 
arma, k', of a shaft, k, having pivots carried in bearings in 
brackets, &*, secured to the fly-wheel (see Fig. 8). The lever 
shaft, &, has another arm, &*, connected by links, k* (see 
Figs. 8 and 10), with a rod, 4°, jointed to a lever, /, having 
its fulerum, /', on the fly wheel. To the end of the lever, /, 
a weight, /*, is fixed, and upon the opposite side of the fly- 
wheel another similar lever, /, is arranged, and these two 
levers are connected by the two rods, 7, so that they will 
have simultaneous movements. The centrifugal force of the 
weights, /*, is counterbalanced by the two springs, /*, which 
act against the plates, A*, secured to the rods, &*, and abut 
against the cap or cross bars, k’, that slide upon the rods, &*, 
being connected together by the side rods, &*, which also 
form guides to to the plates, &*, notches being cut out of the 
plates so as to fit the side rods. Fig. 16 is a side sectional 
view corresponding to Fig. 8, and Fig. 16 is an edge sectional 
view of another arrangement of eccentric, and of the me- 
chanisin for actuating it, this arrangement being applicable 
where the eccentric can be placed close to the governing 
mechanism. 

Fig. 18 is a partial edge section, illustrating the manner 
in which end motion may be conveyed from the governor 
mechanism arranged as shown by Figs. 8, 9, and 10, to re- 
gulate and adjust ordinary expansion valve gear or “ link 
motions,” The collar, A, Figs. 8 and 10, may be of the form 
shown at d, Fig. 18, which isa sliding collar surrounded by 
a clip, @, ae pivots which fit short slots in a forked arm, 
@, on a shaft, @*, which may be connected in any suitable 
manner with the expansion valve gear. In Figs. 1 and 2, on 
page 251 of our last number, the shaft, d*, Fig. 18, is shown; 
it has a lever upon it connected to another lever on another 
rocking shaft, x, which has a lever, to which a link is jointed 
that changes the position of the valve rod in an ordinary 
“ stationary link” motion worked by the eccentrics, eX, on 
crank shaft, d. z 

_ Fig. 5, on page 251 of our last number, is 4 sectional edge 
view, illustrating a method of connecting the piston and rod 
— by Messrs. Hartnell and Guthrie. In this figure, P' 
ra ad vemge y —— is 60 formed with hollows, or pro- 

u on , P, is cast upon 
metal will have frm hold. - ees 

It is intended by Messrs. Hartnell and Guthrie to expand 
steam from 8 to 10 times in a single cylinder, and not to use 
two eylinders except for the of expanding steam 15 
or 20 times. : By using pressures above 100 Ib., the consump- 
tion of fuel is eo much reduced that where coal is abundant 








DETAILS OF PORTABLE 


AND FIXED ENGINES. 


DESIGNED BY MR. WILSON HARTNELL AND MR. STAIR GUTHRIE, ENGINEERS, LINCOLN. 





the former class would be preferred. But where the first cost 
of the engine is of less consequence than great economy of 
fuel, the double cylinder engines would be preferred. 

The following Table has been calculated by Messrs. Hart- | 
nell and Guthrie to show the power and consumption of fuel | 
of the engines illustrated. Allowance is made for the effects | 
of clearance, premature release, back pressure, compression, Ac. | 

The particulars given in the Table are : 

A the horizontal as engine with two independent 

2 in. cylinders, double slide valves, and steam jacket. 

B. The horizontal condensing engine with 7 in. and 165 in. 
cylinders, expanding from one to the other, double valves 
and steam jackets; governor acting on expansion valve of 
small cylinder only. 

C. The portable ~~ with 64 in. cylinder, common slide 
valve, steam jacketted. 

D. The same engine but with higher boiler pressure and 
piston speed. 

E. The same engine worked at the ordinary pressures and 
speed of a common portable engine. 


|A/BiC;C;C|D{E 

Diameter of cylinders | 12 (7.15 | 6} | 62) 6} 
Stroke 18 | 18 | 9 | 9| 9 
Revolutions per minute 200 200 |240 \300 160 
Pressure in cylinder) - . 

at supp hc 100 150 jt20 $5 
Point of suppression Js " 1 a 2 
Indicated Ap. 180 | 8&0 | 22 | 27 | 8 
Pound of steam per) 11 e9 | oa | 

FiP. perghour a 40 
Pound of coal perHP.) , 1 ial « 

per hour 5; * & 2 2% 
Pound of coal per) | 

hour per HP., ex- | 

elusive of friction | 

of engine, the feed 

water of the non- 

condensing engines | | | | 

being heated to 200° } | | 

This Table shows that at pressures above 1001b., the con- 
sumption of coal falls below 31b. per horse power per hour. 
It will be observed that the engines are fairly loaded ; this 
consumption of fuel is not a i for in col Cor 
D, with double valves and lighter loads, the consumption 
might be reduced to 2lb. per horse power per hour. The 
above results may be fairly expected, except, ps, with 
usual portable engine boiler, which, having too a calori- 
meter, is wasteful of fuel. An increase o — 
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value of a condenser as an economiser of fuel, with 











single cylinder engines, is so small at pressures above 100 as 
to Te searcely worth the expense of applying it. If the 
clearance and steam ports equal 6 per cent. of the stroke, 
suppression at 7s gives but sixfold expansion. It is con- 
sidered by Messrs. Hartnell and Guthrie that the high s 

and pressure at which these portable engines may be worked, 
will enable an engine that would now be rated at 4 horse 


| power to drive 27 or even 55 horse power; and that it would 
| easily drive any thrashing machine in use ; would ey 


but 
little more than half as much as, and use but half the fuel of, 
the engines generally used for this purpose. 
The figures in column E show, “kee com 
of C and D, the difference between the two ¢ 
engines. It will be seen from column C the advantage of 
ucing the power by suppressing earlier instead of by 
throttling, the fuel per horse power per hour being reduced 
instead of increased when the load on the engine is small. 
A single example will serve to show the power of the form 
of governor here shown. The measure of the power of a 


with those 
of portable 





| governor may be taken to be the units of work performed in 


passing from its lowest to its highest position. 
If the portable engine governor were of the usual construc- 


| tion, say, with two 40 Ib. balls rising 24 in. perpendicularly, 


the work done would be 16.6 foot- pounds. 

Supposing the two 40 Ib. balls revolved in the fly-wheel at 
235 revolutions at 7 in. radius, and 245 revolutions at 13 ia. 
radius, the work done in compressing the springs, while pass- 
ing from the lowest to the highest point, would be 216 foot- 
pounds, or thirteen times greater than before. This is much 
required, since the obliquity of the eccentric 
link is too small to allow the resistance of the valve to affect 
the governor, and the eccentric itself offers no resistance to 
the transverse motion each time the stroke of the valve is 
reversed. 

Steam Lavuncues.—Messrs. Yarrow and Hedley have 
nearly completed two steam launches for the Viceroy of 
Egypt, one of which is designed for ordinary use, ap 
other for the Viceroy himself. This latter is 40 ft. long, 
6 ft. 9 in. wide, provided with a locomotive boiler with the 
cylinders fitted on each side of the firebox after the fashion 
adopted on most of H.M.’s launches. The cabin is for- 
ward and is se from the engine room by a shding door, 
so that the enclosed cabin is shut off entirely from that part 

i She is provided with 
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THE WATER-POWER WORKS AT SCHAFFHAUSEN. 
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Te town of Schaffhausen, capital of the Swiss canton | difficulties and the financial obstacles which had to be over- 
of that name, stands on the junction of a small tributary | come. At that time one Mr. Heinrich Moser, of Charlotten- 
to the Rhine, and on the Rhine itself, some fifteen miles | fels, a gentleman who had already desi and 
below the place where that river flowing westwards widens | many important works connected with the city, placed 
out into the reservoir of the Unter See, after leaving the | the project under the consideration of the municipal authori- 
north-west corner of Lake Constance, which lake it enters | ties, and ultimately formed a company for — ae 
at the southern extremity, flowing through its entire | work. He proposed to build a dam across river, by 
length as the Rhone flows through the Lake Geneva at the | which the water could be led to turbines placed on # con- 
other end of Switzerland. Immedistely below the town of | venient site, and that the power developed should be trans- 
Schaffhausen the Rhine pours over a broken rugged bed of | mitted across the river to the right shore, and thence up to 
= split into numerous ravines and chasms, some _— the a _——— or ropes to supply the require- 

ide and deep. The fall of the river is not great, but an | ments various cee Ry. 
immense voles of water, especially in the spring and | It was at first intended to place the turbines in the middle 
early summer, when the Rhine itself and all its tribu- | of the stream, and to away the tail water in a sub- 
taries are swollen by the melted snow, rushes down | merged canal, which cross over to the left bank, and 
from the high regions, is poured over ae be- follow alongside a canal already constructed to supply 
tween its banks some 500 ft. apart. practicability — fi * 
of converting this constant flow re map cheap and effective | commenced, however, it was found that the irregular bed of 
motor for the use of the many industries in Schaffhausen the river presented obstacles which ultimately rendered the 
was often discussed, but the matter remained in abeyance | adoption of some other plan necessary, the construction of 
till about four years ago, on account of the great engineering | the foundation of the temporary contractor's bridge across 
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water had been ascertained at the extremes of level, it was 
found that to obtain the stipulated 500-horse power, it was 
necessary to baild a dam G00 ft. in length, and at the right 
bank to construct three sluices, so that the water level 
between the twil-water and the Rhine is maintained in 


aS to the original water level. 
y means of the dam a difference of 16 ft. at low water, 


and 13 ft. at extreme floods, is maintained between the river 

above the dam. and at the projecting rock named Rheinfels, 

and marked H on the plan, Fig. 1; bat to atilise the whole 

power of the water, it was necessary to make the outflow 
i ndent of the water below the dam. 

Fig. 1 shows the general plan of the whole arrangement 
with that of the town in which the power from the tur- 
bines is principally utilised, and Fig. 2 the general plan of 
the dam, the position of the turbine house, pulleys, &c. The 


| were 


lines A and B show the old dams, which lead the water along | 


the right shore of the river into the canals for various 
factories iously established 

dam, b, are placed, at right 
sluices, C, and at this point commences the new dam, D, at 
first in an oblique direction up stream, towards the middle of 
the river, where its direction changes for a short distance, 
again changing and running obliquely to the opposite bank 


down stream to the point b, where is the old canal, already 
In the 


alluded to, as belonging to the thenware factory. 
rigtt. angie, formed Ey the end atthe dam near the eft shore, 
is the tarbitie-house, “having « capacity for three 
turbines; this house being just above the outfall canal, G, 
which leads thence E, to the Kbeinfels, 
H, which i tunnelled,[as shown in section, Fig: 4. 
Below this tunnel, where a sufficient difference of levelis ob- 
tained, the tail-water is discharged into the open river bed. 


Fic.2. 


The powér obtained by these turbines is transmitted by 
two wiré’ ropes, 1, across “the river, to the station, K, 


and thenee along the bank, to the different stations, | until they were just in equilibrium. 
Ki, K*, K*, K*K°, and to the proposed branch station, L, | swung round until the 


on the left shore. 


From these stations the power can be laid on to any ad- | position 


jecent factory, on payment of a fixed rental of 120 franes 
per horse power per annumpthe expense of application, of 
ehafting, &c., being’ Vefratyed Py the lessee. 

The currént of the 
employment of boats in the carrying out of the work;a 


safety suéh Joads as had to be transported to the seat of 
operations, these loads being Sometimes very considerable. On 
other ligand, the consthaitiog of this bridge had to be 
such that it miybt he quick¥y erected, antl as readily removed 
in the event of any unvsual rise in the level of the water, 
ible. © The syetein of construction 


rendering this o 
actually adépted mey be regurdéd both os original 
ents of the case. The bridge, 


serving petteet!y the requi 
which is shéwn by Figs. 5$8, and 7. was 7 ft. in width, and 
consisted of Planking 2in- Qhick resting on a pair of longi- 
tudinal beds, a, as shown.” lhese beams were 7 in. deep, 
and to the buter sides of them wore fixed, at intervals of 
41. a series of cast-iron sockets, ¢, one of which is shown to 
an enlarged, sedate “by Figs. 8, 9. 10, and 2). From 

latter figured it will be seen that each socket has ® pair ofarms 
orclaws formed on it, the lowe? of these claws, which is serrated, 
bearing against the under side of the longitudina] beam, while 
wooden wedges driven between the upper claw and the upper 
side of the beam hold the socket in place. Through these sockets 


At the shore end of the | 
ngles to the river, ‘three | 


together by transverse iron ties, 5 b. 
eye-bolts, m placed near the middle of 
the beams were suspended from the shear 
other ropes attached to the inner ends 
were led round pulleys, & &, (fixed to the 

the end raipconbegere 4 acter ah yey 

to w single repe, which extended back to the win 

the inner ends of the beams were also attached tem 

the guiding bare, w, and near the outer ends of 

@ pair of sockets, cc. The modus operandi will 
be readily understood. The pair of beams to be put in place 
being raised by the aid of the ropes passing over the head of 
the shear legs to the winch, i, were next hauled forward by 
means of the ropes passing round the pulleys, &. As the 
hauling out proceeded, the rope, o, passing to the winch, i, 
was slacked so a8 to waintain the beams in a horizontal 
position. The pair of beams being hauled out sufficiently far 


their 


for their inner ends to be brought in proper connexion with the | 
| Rotterdam, by the Governments of Holland and Prussia, for 


we ac- | the construction and working of a line of railway, to com- 
| cess to the sockets, ¢, and pass down through them some | mence by a junction at Boxtel (in Holland) with the State 
| Railway, and crossing the river Maas at Gennep, to terminate 


ends of the beams of the weigee Fagin of the ——- some 


planks were laid on them, so that workmen could 


bars, ¢, to support the end of the new lengths. This being 
dene additional sockets were fixed to the outsides of the 
beams, and the structure completed by placing the remainder 
of the bars, ¢, in position, and finishing the cross planking. 
A similar process was repeated in adding each length to the 
bridge, the shear legs, g, and beam, /, withthe pulleys, & &, 
being shifted forward as required. 

In eases where the direction of the bridge had to be 
changed through a small angle, the above system of con- 
struction was modified. Instead of the hauling out appa- 
ratus being employed, it was found better to procure a pair 
of beams ft length, and of & somewhat greater section 


than the ordinary bridge beams, a, and to push these forward 
by hand over the end of the existing portion of the bridge 
: he beams were then 


the bridge the desi 
y means of a cross beam and chain. The beams 


| were then alternately pushed forward by hand until they 


could be connected properly, with the ends of the existing 


| bridge beams, and the supporting§bars, ¢, and cross-planking 


ér being too rapid to aliew of the | bem 


and as | The mode of usi 


} 


| 
| 
| 


were passed iron rode, ¢, 14 in. in diameter, these rods being | 


pointed and steoled at their lower ends. The length of these 
rods, which formed the supperts for the bridge, varied ac- 


cording to the depth of water, and was in some cases as | 
great as 30ft. The set screws, f, with which the sockets | 


were provided enabled them to be readily fixed in any posi- 


tion on the rods. 


Notwithstanding its very simple and light | 


construction, and the rapid current to which it was —- i 


this “ working bridge,” as it was termed, stood ex 
well, and bore very considera’ 


= failure. 

longitudinal beams, a, used in the construction of this 
—_ were in 20 ft. lengths, the ends of each length being 
eut down so as to form 4 joint by simply overlapping, as 
shown. The in erecting this bridge is fins. 
trated by 5, 6, 7. Referring to these fi it 
will be seen that the pair of beams, « a, intended to an 
additional length were laid down near the end of the 
portion of the bridge already constructed, and connected 


ingly | 
ble loads without showing any | 


then. ied, ag alread ‘ 
Tie tabiog of the tosdge to ploces was effected By the sid 


| of the appliances shown in Figs. 6, 6, and 7, and the kind of 


bridge had to be constructed strong enough to bear with | 


snatch-hook represented by Figs. 12 and 13. This latter 
consisted of a brass clip, g, fixed on the rope, r, by three 
bolts, and provided with two pairs of studs,on which the 
hook, s, and catch, ¢, respectively worked. The catch, ¢, 
was attached to the rope, u, and by pulling this rope the 
catch could be made to release the upper arm of the hook, s. 
this apparatus was as. followa : The ropes 
passing over the hens meen cttachedby menue afb pal 
of snatch -hooks, a; to the eye-balts, m, of the 
to be removed, aud by means of the winch, i, these 
then tightemed eo that " 

bridge which was:to be 

e, sockets, ¢, and the cross planking 

two-beams, a, left projecting alone, they being supported 
by the ropes 


By means of | of his views on machine reaping, and in the following 


i 


It was then 
best 


i 


| successfully. 
ism as the 


die} 


E 
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great value and ree of his invention, and 

time he was created LL.D. by his alma mater. Dr. 
an excellent mathematical scholar, and fully st 
application of mathematical science to physics. 
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| line of the Cologne and Minden 


| most direct communication from the 
| Antwerp, Rotterdam, and Dordrecht, to Hamburg, Hatover, 


THE NORTH BRABANT RAILWAY. 
A concesstos has been granted to W. H. Meukeren, of 


at Wesel (in Prussia) by a junction with the Paris- Hamburg 
Railway. 

When completed, this new line will afford the shortest and 
rts of Flushing, 


Berlin, Bremen, and the North of Germany, and will ‘effect 
a considerable saving of time and between these 


places. 

The length of the railway will be about 59 miles, and will 
be althost a dead 1 the whole distance. ‘The 
authorised capital, a large proportion of which has been 
already subscribed, is 512,500. 

The contract for the construction and total equipment of 
the line has been let to Messrs. Sharpe, Sons, and Henderson, 
and the work is to be finished within three -years,aiter its 
commencement. 








Lascastins ayy YorKsntr® Rattway ComPasy—The 
Bill promoted by the Lancashire and Yorkshire Railway 
Company, for the purpose of gaining an extension of time for 
making branch lines at Brighouse and Clayton West, has 
passed through a Committee of the House of Commons. 


Tue Roya. Socrery.—The following is the list of the 
gentlemen who have been elected by the Council for election 
into the Royal Society this year: Sir Samuel White Baker, 





formed with the existing portion of 
angle, whea they were secured in/as an Indian geographer; and Mr. Edward Walker, M.A., 


pair 
ir of beams | 


M.A., eminently distinguished as a geographer and explorer 
| of distant alles John J. Bigsby, Mb istinguis as a 
geologist and paleontologist ; M. Charles Chambers, director 

of the Colaba Observatory, Bombay; Mr. William Esson, 
| M.A., of Merton College, Oxford; Mr. George Carey Foster, 
| R.A., Professor of Physics in, and Fellow of, University Col- 
| lege, London; William W. Gull, M.D., London, distinguished 
| as a physician and as a teacher of the medical sciences; Mr. 
|J. Norman Lockyer, distinguished as an astronomer; Mr. 
| Jobn Robinson M‘Clean, C.E., late President of the Institu- 
| tion of Civil Engineers; Mr. St. — Mivart, Lecturer on 
| Comparative Anatomy at St. Mary’s 6 John Russell 
| Reynolds, M.D,, Professor of Clinical Medieine in University 
| Colle , Lenden; Viee-Admiral Sir Robert &. Robinson, 

K.C.B., Controller of the Navy; Major James .F..Tennant, 
R.E., late astronomer at Madras; Wyville Thomson, LL.D., 

Professor of Zoology, Botany, and Geology in Queen's Col- 
lege, Belfast; Colonel H. B. Landor Thuilliee, 1A. enafaent 


} 


| distin guished for his mathematical and literary attainments. 


| AiG Atte 
as EpMcnps Scum tg ee se narrwond 
episode im contem offitial history n 
published by Mr. Vest Bitivunds, in ‘of a some- 
what p wherein is compressed the substance 
| of 2300 pages of evidence, statements, accounts, letters, and 
other documents, relative to Patent Office and other affairs, 
and to the long-drawn litigation which was commenced 
something like six years ago. Mr. Edmunds, in an intro- 
ductory note, states that he has “fully exhausted the whole 
story, slurring no question or charge whatever,” basing his 
| ever scomtite Upon sworn testimony, already given during 
j the : the information against bim i fess 


| 


ing over the shear legs, and by their inner , mentions in detail 


posum ; 
ends resting on the ends of the beams of the fixed portions of | generally amicable nature of his relations with his superiors 


the bridge. By pulling the ropes. u, the hooks, s, were next 
rele: 
into the river ; being afterwards floated to shore at any con - 
venient point. 

(To be continued.) 


THE LATE REV. PATRICK BELL, LL.D. 
Tur Rev. Patrick Bell, LL.D., minister of Carmyllie, in 


the Presbytery of Arbroath, the well-known ipventor of the | severely assailed by the reports 


ased from the eye bolts, m, and the beams allowed to fall | 


jand subordinates, down to the time when the storm 
began to brew which eventuated in his dismissal from office, 
| to all ap a di and irretrievably ruined man. 
| Circumstances have changed since then, but only in conse- 
| quence of proceedings which have lasted six years, and have 
| cost Mr. Edmunds nearly 40001, though the honours of the 
| war remein with him. His complaint is that from the mode 
lof inquiry pursued he was virtually condemned unheard, 
| and that his character and conduct were most unjustly and 
Messrs. Greenwood and 


reaping-machine, died on the evening of Thursday last after | Hindmarch. So the matter stands at present; and, as the 


almost attaining the Scriptural three score years and ten. 


He bad been ailing for the greater part of a twelvemonth, 


and for the last four months of his life he had been entirely 


| laid aside from ministerial duty. The celebrity attained by 


) at St. Andrew’s University, in 


Dr. Bell was entirely due to the successful character of 


Bell was a student, prosecuti 


| case is still sub judice, we purposely refrain from es 
ja decided opiates upon the many points both of law al 
| fact which will be pretty sure to arise at the trial. Mean- 
while we may say that it seems tolerably certain that the 


the | reference to arbitration has finally gone off, and that the 


a 
invention with which his name is henceforth to be indis- 
| solubly associated in the history of the country. The father 
' of the deceased was a farmer in Forfarshire ; and when young | find a full ! 
his studies for the ministry | able transactions in his pamphlet, which is obtainable at the 
year 1827, he turned his | cost of a shilling from Mr. King, of Parliament-street.— 


t out in open court as soon as the case 
curious in such matters will, however, 
ds’s version of these remark- 


battle will be fou 
| can be reached. 
t of Mr. Ed 





attention, on his brother's farm, to the practical application | Standard. 
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THE CLIFTON SUSPENSION BRIDGE— 
NIAGARA FALLS, 
(Continued from page 268.) 
The Cables. 

THERE are two cables, one on each side of the bridge, 
descending to the level of the roadway at the mi where 
they are only twelve feet apast between centres, 4 
towers they are 42 ft. 
15 ft. from the ’ 
medium temperature ig 91 ft., but 
cable it is 92.22 ft. EN a l pr 
or bird's-eye view al p the 
portion as tangential fo the “elds bemweat 
which is formed by swaying them im at the 
The angle of depression from the : 
so little on either side of the towerp that the , 
all the forces in both horizontal and vertical} ro. 
duces only a direct vertical pressure” the vers. Tho 
suspended system has been so arranged as to exert no lateral 
strain upon the towers, except that which is unavoidable 
from the force of the wind, and this it will be seen is modified 
to a considerable extent by the manner in which the cables 
are inclined together at the centre; but mere effeetually met 













and neutralised by the use of stays and When the 
cables pass over the towers, thene is : movement 
of nearly 3in., arising from a changes, but the 


cables rest in cast-iron saddles whiek meve freely upon rollers 
interposed between them, and the cast-iron caps which crown 
the summit of the towers, amd in this way the irresistible 
force of contraction is eluded (Figs. 5 and 9). 

Kach cable is composed of seven ropes, each of seven 
strands, and each strand ef nineteen wires, 0.156 in. in din- 
meter, this size being between No. 8 and Ne. 9 of the Birm- 
ingham wire gauge. All the wires were, by @ new 
drawn of sufficient length to make one rope without splice 
or weld from end to end, these being the first ropes of so 
great a length that have been made of whole wire. 

There are 133 wires in each rope, and 931 wires in each 
cable. The ropes are 2) in. in diameter, 7} in. in cireum- 
ference, and weigh 54 Ib. to the fathom. The ‘eal : 
breaking strain of one of these ropes is 121 tona of 20001b, 
The guaranteed breaking strain was 100 tons gross, equal to 
112 tons net, and they bore a test of 108 net tons fracture, 
the fastenings having given way under that strain. 

When a solid rope of this kind is submitted to # dead pull, 
the central strand being straight, while the others are spirally 
arranged about it, it is the first to feel it, and som. geared 
they ail alike, be the first to break. To meet this condition, 
it is usual to put a hempen core im ropes used for naval pur- 
poses ; but in our case a solid rope is panes and, Gamthae, 
the central strand is made of soft wire, while the others are 
of hard wire. The softer wire having greater ductility, will 
stretch until the surrounding strands are brought full 
tension, and they will then all pull evenly together. * 

if any inexperienced person thinks it an easy matter to lay 
hold of a rope of 121 tons ultimate strength, and fairly break 
it, just let him try it. He will find that all the fastenings 
heretofore used are either too cumbrous or too weak. The 
rope will rend around the eye, or break at the splice or 
socket before its full force is reached. A piece of rope of 
this description was submitted for trial at the Liverpool test- | 


ing machine, Birkenhead. The maker of it seamed one end | the two systems are so arranged as to work in harmony, 


after his own plan, the engineer of the bridge the other, ac- 
cording to his plan. The former doubled one end round a 
cast-iron eye 14} in. in diameter, and fastened it by means 
of four heavy screw clamps to the main rope. The clamps 
were made of 6X1} in. iron, leaving 6 in. of space between 
them. This fastening had a very imposing look. The engi- 
neer fastened the other end in a wrought-iron conical socket 
6 in. long, 24 in. diameter shore end, and 34 in. at the other. 
The end of the rope was drawn through and protruded 14 in 
above the rim; the wires were separated, and steel points 
driven between them, cotmpletely filling up the socket, and 
the ends of the wires were bent and hammered down upon 


pointe—some long, some short—were then driven in 


into the socket, leaving the end flush with the top. | 
ee es ne ee eae Se a eee 


, the top was leaded 





















ring like a piece of solid metal. 
4s a protection against the weather. ix 
The point of attachment being eceentric, and near to one 
side «f the yoke, falls directly in line with the rope, as soon 
as it is submitted to strai eye of the yoke is slotted to 
‘of Gin. for adju pes. It is 
r cent. of them 






ken before the fasteni 
964 per cent. can be 


fastening to. yielt before the rope breaks, and therefore, 
sop thi pan, the fll reg he poensne 
upon, 1 bridges more ially, the imrport- 
ance of ‘device cannot be overrated, ‘the ropes were 
adjusted at the centre with great facility by means of the 
slot, and with perfect confidence in the unyielling nature of 
the fastenings at either end. 

At the anchorage the ropes are connected with the under- 
ground anchor chains by means of adjusting links of 4 ft., 
ti ft, and 1% ft. in length, of an uniform seetion of 6 him 
(Fig. 8). Three of the yokes are in the direet linc of tension, 
two are thrown down, and two up, in order that all the ropes 
may be gathered into cable form, and clamped as fear as 
possible to the point of attachment. The sectional area of 
the-two- cables is 37.8 square inches; that of the enchor 
ehains 84-square inches. The aggregate force, or wltifuate 
strength of cables is 121 x 14=1694 toms; that of the 
avchor chains 8482 = 2655 tons net. 

The ropes uted for making the cables Were ina: é 

wat by Richard Johnson and Nephew, éf Manchester, “As 
before stated, the wires were made by a ‘new process of 
sufficient — (1910 ft.) for the ropes, withoat weld, joint, 
or splice, The rods were rolled from billets by one operation 
in less than a minute, Billets weighing 140 1b., 15 ft. long 
and 14 in. square, were heated to a white heat, in a gas fur- 
pace, and passed through a series of rollers set close to the 
furnace, until they were gradually reduced to rods of No. 8 
Birmingham wire gauge. One end of the billet was in the 
furnace while the other was being wound upon the reel. The 
rods were thén drawn through three holes down to the re- 
quired size0.155 in. diameter. 

As they were required to bear a tensile strain of 100,000 Ib. 
to the square itch before breaking, tests were made from 
time to time as they were run off, and a daily register kept 
of the results, and forwarded to the engineer. By this 
register it a rs that while a few of the wires fell short of 
the ified strength, nearly all of them exceeded it. Many 
of them were drawn to so high a degree of tension as 
120,000 Ib., as determined by direct weights and lever power, 
while by the hydraulic test it was much greater. 


The Stays. 

Apart from their important functions of stiffening the 
roadway, and preventing undulations and oscillations, the 
stays are a real support to the bridge. They form, asit were, 
two rigid and powerful brackets extending out from either 
shore, and carry one-half its weight, and one-half its distri- 
buted load. While they relieve the cables of half their duty, 


the primary object of the construction being so to combine 
these two independent systems as to make them act in con- 
cert the moment a load comes upon the bridge. 

There are twelve stays on each quarter, forty-eight in all, 
reaching half way to the centre, and supporting one half of 
the suspended roadway, They are carried back to the 
anchorage and secured there in the same manner as the 
cables, and to the same anchors, save as regards the means 
of adjustment, which for the stays is effected at the other 
end by means of a nut and screw (Fig. 1). The longest stay 
is tangential to the curve of the cable at the point of suspen- 


a8 | of 
d test, it is quite pc gree for the 


nufactured 
R. S. Newall and Co., of Gatesh:ad-an- , from ‘wires | dowo 


As far te aud guys reach, 
that is, half way to the centre, there or no vibration. 
Beyond-this the guys sone extend two-thirds of the way to 
the centre, and, owing to their great length, there must 

ily be. some movement, but it is liu.ited to the ex- 








the sagging of the rope under ite | it degrees of strain. 
Withee these Sd epad tons ones platform, but it 


ean do no harm," 

The number of guys now attached is 64. Of these 28 are 
on the w and 26 om the down-stream side, the wind 
down than yp gt Some go out hori- 
zontally to of the elf, some go down vertically, but 

aber. a. position, reaching 

to e bow in the slope of the bank. 

In mes is intended to add @ few more guys, reaching all 
the way to the centre, . POmpensating adjustment for 


i 


are made of the same size rope as that used for 

and are attached to the chords by ring bolts, 

Fig 1. Altogether contain a reserve power of 540 tons, 

Sa tad a eeetieee et WO tendo the ‘orcs of the wint 

whichever way it blows ; and yet, to all appearance, they are 

mere gossamer threads, searctly visible to the naked eye. 
(See perspective view.) 

‘The ropes. used for the stays, suspenders, and guys were 
manufactured by the Queen's Ferry Wire Rope Company 
from wires drawn by Ryiands Brothers of Warrington. They 
were drawi the same kind of material as t used for 
the cableaand both at Birkenhead and at Niagara Falls bore 
tests thab were perfectly satisfactory. They are all of 
superior quality, 


FE 
a 
2 


as The Towers. 

On each side of the river are twin towers, constructed of 
white pine of superior quality. Each tower presents the 
outline of a truneated pyramid, 25 ft. equare at and 4 ft. 
square at top. They are placed 13ft. apart at base, and, 
the roedway between them. They are 106 ft. high on 
the Canada side, and 100 ft. on the New York side, They are 
built up of four timbers 12x 12in. in each corner of the 
pyramid, with a space of lin. between the timbers for 
ventilation, through which the connecting bolts . 
Horizontal girths 9 x 12 in. bind them together at every lo tt 
in height, and above the roadway these girthe extend all 
across, binding the two p ids together into one tower. A 
series of heavy diagonal braces on all four sides, combined 
with the girths and bolted together, serve to keep the 
fairly in line, and prevent any lateral bending or vibration. 
The lower ends of these timbers are stepped into cast-iron 
shoes having cells for the reception of each post. The shoes 
are set in the solid rock in eut out fairly to receive them 
at right angles to the direction of the post, 

The sixteen poste all come together at the top, where they 
are crowned by a heavy cast-iron cap, having sixteen cells 
on the inner side to receive them ividually, and deep 








them, this enlarging or crowning of the end of the rope 
being intended to keep it from pulling out of the bell-shaped 
socket. 

At the first trial the clamps, under a strain of 36 tons, 
began to move towards the eye. At 50 tons they begun to 
touch each other. At 57} tons they were in two pairs, with 
6in. of space between them, and the eye was turned round 
45°. The trial could proceed no farther. The other end 
stood firm, and the rope was uninjured. At the second 


platform at intervals of 26ft. They are of various sizes ac- 
cording to position, and the strain they have to bear, The 
| three outermost stays are made of 45 in. rope of 45 tons ulti- 
| mate strength, the next six of 34in.rope and twenty-five 

tons strength, and the last three of 3in. rope of 15 tons 
| strength. The whole of the twelve ropes, on each quarter, 
| are united with seven landward ropes that are bound up in 
| one cable and reach from the anchorage to the towers, over 
| which they are carried by a saddle aot rollers independently 


sion. The rest fall within this angle, and are attached to the | 


flanges on the upper side forming ¢hannels for the reception 
| of the saddles and rollers which earry the cables and stays. 
| The timbers break joint with each other, and are firmly 
| bolted together, and wrought-iron plates ,',in. thick. and 
| central dowels are inserted in every butt jvint, The poste are 
| so firmly built and braced ag to warrant them being con- 
! sidered, mm detail, as short square struts or pillars having a 
| breadth of base equal toone-fi th there height.and therefore not 
| liable to bending under a heavy load. The mode of framing 
| also euts so lightly into the wood, that every single piece of 


trial both ends were fastened alike in sockets, but one of | of the cables (Figs. 5,6). The three longest ropes pass over the | timber 12x 12in.. may be taken as having an effective 


them pulled out under a strain of 884 tons. At the third 
trial the rope bore a strain of 96} tons gross without break~ 
ing, but the end pulled through the socket, and the recoil 
injured it so much that the test could not be repeated. This 
test gave 96} per cent. of the guaranteed strength. It was 
desirable, if possible, to find a mode of fastening that would 
give 100 per cent. of the strength of the rope. 

With this view, experiments were afterwards instituted at 
Clifton on the Canada side. One end of a rope was fastened 
into a wrought-iron socket and the other intoa cast-iron yoke, 
and in every case the end fastened in the socket was the first 


| towers unbroken from the anchorage to the suspended road- 
| way—the next six ropes are yoked or coupled to three of the 
| largest ropes on the river side of the towers—and the last 
| three ate joined to one of the largest ropes on the same side. 
| The cast-iron yoke is used at both ends of the stays, The 

aggregate strength of the whole assemblage of stays, forty- 
| eight in number, is 1344 tons net. By the resolution of 
| forces this affords 62%} tons of vertical lifting power. 


| Riverward the stays pass in direct lines from the saddles to | 


| the roadway, down the inelined plane formed by the sus- 
penders, and are seized to them at the crossings. ndward 


sectional area of 12x 11 in. = 132 equare inches. 
| ‘The crushing force of white pine being about 6000Ib. to 
| the square inch, or 2 net tons, the weight required to crush 
down one of the towers will be 132 x 32 x 42> 10.660 tonsa, or 
forty times the weight of the permanent load it has to , 
| The effective strength of pine is estimated at ¥, of ite erush- 
ing fowe, and hence the towers should be able to bear safely 


| as the permanent load and three times as much as both the 
| permanent and transitory loads. Should cecasion require it, 


to give way. The result was entirely in favour of the yoke. | they are stayed to the cables, and, since contraction and | it will be perfectly sale to take out any. one of the four 
The yoke is simply an elongated eccentrie (Figs. 6 and 7), | expansion under the varying changes of temperature must | timbers of the eight corner. poats, and it by another, 


the least diameter of which is about twice the circum!erence 
of the rope, and the length about three times the diameter 
(i.e., 16K 48in.) There are two holes at the upper enlarged 
end—one of which is cylindrieal, and of the same size as the 
rope; the other conical, into which the end is fastened. 
The rope is passed through the cylindrical hole, then round 
the eecentrie in a hollow groove, and then fastened in the 
usual manner in the conical socket. 

It may be. interesting to know how this was done. The 
end of the rope being in the first place pulled 6in. through 
and above the conical hole, every strand and single wire was 
opened out and arranged, so that from 1j to 2in. of each 
wire could be bent and doubled quite back, and inwards to 
the centre. This done, power was applied to pull the end 
by main force, aided by pounding with a wooden maul back 


| affect them equally, they must always preserve their same | 


| relative position, and always bear the same share of the load. 
| ‘The mechanical advantage of employing stays in this 
| manner, within the tengent to the curve of the cables, is 
| obvious, and the economy of the errangement is conspicuous. 
| One bundred’and twent ? tons of wire ropes were used in form 
| ing the cables, and only 25 tons in making the stays, both 
carrying an equal load. One ton of stays is equal in effect 
to nearly 5 tons of cable. 
Four stay braces of 3in, rope are placed herizontally be- 
| tween the ables, binding them together above the roadway 
| to keep them from swaying about. and four bridle stays are 
| attached to the cables, extending from the rock at the base 
of the tower to a distance of 110 ft. out upon the cables, 
| serving to check vibrations under a moving load. 
' 


and the mode of framing adopted admitting it, the change can 
at apy time be made without difficulty. 


(To be continued.) 





Tue East Ixviax Rattwax.—the East Indien Railway 
Company have notified that they have received autborit 
from the Secretary..of State to issue 60,000 shares of 201. 
gaa, heaving sntereth 9h ie aaleas Si pencees. fat cana, 
seen lu. yigsene ctw oe nh » per sbare, 
wit premium . per share, must id on or before 

ve of cape share will 
date. 
holders. 





the Lith of May next, and further calls per 
be made at intervals of about three months from that 
The allotment will be made ratably among the share 
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KILNS 
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We have on several occasions during the past few months 
directed attention to the system of roasting iron ores intro- 
duced by Mr. Henry Aitken, of Falkirk, and we now illus- 
trate the most recent form of kilns designed by Mr. Aitken 
for a out his process. According to the plans we 
illustrate, the iron ores are placed in a retort or kiln, made 
as air-tight as possible, and a fire is placed so as to act in 
this retort, which is so constructed that no air is admitted 
without having first passed through the fire, so as to be de- 
= of its oxygen. The iron ores, or iron stones, having 

n heated to such a de as to deprive them of the car- 
bonic acid, and other volatile matters, the fire is withdrawn, 
or shut off, and the retort is allowed to cool down, or is dis- 
charged, care being taken that the carbonised iron ores or 
iron stones come into contact with the air as little as possible ; 
or the iron ores may be removed at once, and reduced by a 
blast furnace, or other means. ; 

The volatile matters drawn off from the retort may be 
condensed, collected, and utilised, or may be used either 
partly or wholly, by being burnt in place of the fire before 
mentioned, or they may be burnt for any other purpose for 
which heat is required. 
iron stones it is advantageous to charge the retort with a 
small quantity of coal or carbonaceous matter along with the 
Iron ores of iron stones. 

In cases where the volatile matter consists partly or wholly 
of sulphur, the latter may be made into sulphuric acid in the 
usual way, or it may be deposited in a close chamber. When 
the volatile matters contain cil or tar, they are condensed in 


the usual kind of oil condenser, and the oil or tar is passed | 


into bolders. 

Referring to our engravings, the right-hand part of Fig. 1 
is « front elevation of a row of kilns, or ovens, in which the 
iron ores or iron stones are coked or carbonised. A section 
of one of the kilns or retorts is shown at the left-hand part of 
Fig. 1, and s plan of the kilns is shown by Fig. 2. Fig. 3 is 
@ transverse section on the line, A B, Fig. 2. The fireplace, 
C, is built separate from the kilns, D, and is connected there- 


with by a flue, E, which extends along the back of the row | 


of kilna, each one of which communicates with this main 
flue, * by or flues,  euteting through the floor, as shown. 
ues, F, are prov with dampers, X, for shutting 

them off when required, these dampers Sete held ia position 
by a counterweight, Y. After the products of combustion 
the furnace, C, have passed up through the iron ores or 
which are being treated, they escape through the 

, into the flue, H, which communicates with the 

they escape into the atmosphere. The 

with dam 8, for closing them 

uire to beshut off. The volatile matters, when 

to be collected, are drawn off by means of a stalk or 

through the pipe, J, and are condensed in the pipe, 


With almost all kinds of iron ores or | 
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K, from which the oi] and tar are drawn off into tanks or | 
other holders. The iron ores or iron stones are filled into the | 
kilns through a hopper, L, placed in the roof, and are con- 
veyed thither in hutches or wagons on a railway, M. 

‘When the kiln is charged all communication with the at- 
mosphere is cut off, so that no air is admitted without having 
first passed through the fire, C, connected to the kiln by flues 
in the manner already described. When the iron ores or 
iron stones have been sufficiently coked or carbonised, the fire 
is withdrawn, or communication between it and the kiln in 
which the coked or carbonised iron ores or iron stones are con- 
tained is cut off by means of a damper, placed in the flue, 
and the kiln is, as we have said, allowed to cool down, 
or water may be put in amongst the carbonised iron 
ores or iron stones to expedite the process of cooling, or 
the contents may be discharged by the openings, N, into the 
inclined plane, O, and watered out, or they may be removed 
from the kiln at once, and reduced by a blast furnace or by 
other means. Before the iron ores or iron stones in the retort 
are cooled down, steam or salt, or water, or salt water is 
charged into the kiln, in order as much as possible to purify 
the iron ores. In some cases it may be necessary, in order 
more thoroughly to purify the iron ores, to heat them more 
than once, and charge with steam, water, salt, or salt water. 
This operation may be repeated as often as thought proper. 
When salt is to be used, the salt instead of being put direct 
amongst the carbonised iron ores or iron stones may be placed | 
on or in the fire or furnace, and so volatilised and diffused 
among the carbonised iron ores or iron stones. 

The hot gases and products of combustion from the fire, C, 
may be made to pass through all the kilns in succession by 
connecting them together by partition flues, as shown at P. 
In this way one or more of the chambers or kilns may have 
the coking or carbonising operation going on within them at 
the same time, or each kiln may be heated by passing the 
products of combustion of the fire, C, through a separate flue 
for each kiln branching off from the main flue, E, as shown 
in dotted lines at E'. 

Instead of heating the kilns from a fixed furnace as 
described, a movable or portable furnace may be employed. 
The furnace is carried on wheels and travels on a railway, 
as shown in section in Fig. 3, and dotted at Q, Fig. 2; in 
this manner the furnace may be stationed immediately 
behind any kiln or set of kilns which are to be heated, com- 
munication with any one or more of the others being cut 
off by dampers placed in the flues. In this case project- 
ing flues, shown dotted at Fig. 2, are attached to the main 
flue, E, so that they may correspond to the flue of the 
portable furnace, each projecting flue being provided with 
a damper for closing it up when not in communication with 
the furnace. 

In place of employing kilns arranged in the manner 
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above described, they may be arranged in a circle as shown 
in plan by Fig. 6, and in section by Fig. 4. In this arrange- 


| ment the kilns, D, are heated by the hot air and products 
| of combustion passing from the fixed furnace, C, which com- 


municate with the kilns, D, on either side, communication 


| with the kilns on one side of the furnace, C, being cut off by 


a damper, d, whilst any one or more of the kilns on the 
other side are being heated. The hot gases and products of 
combustion may be permitted to pass through all the kilns 
in succession by means of the flues, P, or any number of the 
kilns may be cut off by means of dampers placed in these 
flues, as shown, and the products of oadentien pass from the 
last heated kiln into the flue, H, by cross flues, H', shown in 


| dotted lines. The flue, H, communicates with the chimney, I, 


by a flue, 8, shown dotted in Fig. 5. When the volatile matters 
are to be collected they are drawn off by the pipes, J, Fig. 4, 
also shown dotted, and are condensed in the pipe, K, from 
which the oil and tar is drawn off into tanks. The method 
of heating by a movable furnace may be also applied to these 
kilns, as shown. The furnace, Q, is placed on a circular line 
of rails, R, laid on the ground space within the range of 
kilns, and on which the furnace may be run to the back of 
any kiln or kilns which are to be heated. The products of 
combustion pass from the furnace, Q, into the flue, E, bys 
projecting flue or lined pipe: shown dotted at U, Figs. 4 and 
5, and from the flue, E, they pass by the flues, F, into 
the kiln, D, as shown at Fig. 4. The iron ores or iron stones 


| are filled into the kilns, D, through the hopper, L, and are 


conveyed thither on a railway, M, Fig. 4. nee 

We have already remarked that in almost all cases it 1s 
advisable to charge a little coal or carbonaceous matter with 
the iron ores or ironstones, and in order to neutralise any 
oxygen that may get amongst the gases, a small quantity of 
coal or carbonaceous matter is placed by preference in the 
flue, or in the bottom of the oven or pve hy The requisite 
neutral flame or heat may also be obtained by any of Wilson's 
or Siemens’s patent furnaces, or the flame issuing from 
blast furnace may be employed. ‘ 

In some cases it may be advisable to fire the gases on their 
passage from one kiln to another, and this is done by allowing 
air to mix with them as they pass between the two kilns. 





Tus Bexrievitts Borter.—Since the first introduction of 
these boilers (see Exoixzertne, vol. iii., p. 186) into France, 
they have been very largely —_ both in Government 
factories and in private works. hundred and twenty- 
a have been fitted in vessels of all classes belonging to 

mperial navy, varying in capacity from 12 to horse 

power. Twelve are in use = small arms factory, st 
- Etienne, and a total of about 360 boilers are employed in 

rance. 
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DETAILS OF THE CLIFTON SUSPENSION BRIDGE; NIAGARA FALLS (1268 Fr. 4 In. Span). 


MR. SAMUEL KEEFER, ENGINEER. 
(For Description, see Page 285.) 
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THE CHICAGO WATERWORKS. 
(Concluded from page 253.) 

Dvarse the summer of 1563 examinat: gs were made 
along the whole line of the contemplated tunnel by boring 
at intervals to the depth required to ascertain the 
character of the material through which the tunnel! would 
pass, and various observations were made to test the quality 
of the water at the proposed outer end @ad the inlet at the 
crib, and to ascertain also the distance’ffom the shore to 
which the water of the river reached’ afler certain most 
marked discharges of the accumulated sewage into the lake 


LSS 





Froni the borings it was found that Materia! through 
which the tunnel would be built wa clay, and | 
apparently of a firm and even charsetéP} amd the observa- 
tions concerning the effect of the river om the lake indicated 
that even when most marked no trace of the influence could 
be detected much more than a mile and @ quarter from the | 
shore. The information obtained on this and various other | 
points satisfied the engineers that the tufnel would aceom- | 
plish the result sought to be attained, and that the work was | 
entirely pratticable. The necessary drawings and specifica- 


tone were para aay prepared, and tenders received 

and opened on the 9th of September, 1863, for the execution 

of the ioe contractors submitted estimates to the 

of Works, the lowest tender being 239,548 
ly 


Chicago 

and 1,066,000 dols., bout 47,8001. and 
sheer. Dihiaiely ae 
Gowan, contractors 


the offer of Mesera. J. Dull and J. 
from Harrisburg, Pennsylvania, for 
916,139 dols , or 63,0001, was accepted. 

The works, however, were not commenced till the 17th of 
Mareh following. when the iron cylinders and brickwork 
form: the land shaft were sunk to the necessary level, 

the sand overlying the thick stratum of clay, 
SO ft. from the surface, and below the tunnel, the in 
vert of whieh is 77 (t. from the top of the sbaft No diffi- 
culty Wes emcountered in this part of the work, and the | 
driving, of thé tunvel was commenced in May, and prose- | 
cuted with so much vigour, that, by the following March 
21390 f were co pleted, with an average daily rate of pro 
grees of 12ft. line rate was of cour led when the | 
enb was in place, and the lake she 
the @Bgineer to drive from both « 
Various de loys, however 
vented it (row being launched (rom th 
it had been built, till the July 
towrd to its destination and moored, amongst much civix 
trigwph and mutual congratulation, Just, however, as the 
huge structure was secured, ove of the fierce storms which so 
often, seareely without warning. sweep over the shallow lake, 
shifted it from its position, notwithstanding that it had been 
partially loaded, and that the compartments were speedily 
filled with water After the storm had subsidedyett was 
found that the crib had shifted its position 13 ft. north of the 
line set out, and to have thoroughly embedded itself intethe 
clay at the bottom of the.jake. It was thought best notte 
attempt to raise it again, bus to proceed immediately by 
filling it with stone, ag the Variation from the exact position 
intended eould be of no practical objection whatever. 

The crib was therefore leaded with some 12.000 tons of 
stone, and the iron eylinders forming the lake shaft were 
sunk to their proper levels by pneumatic pressure. From 
the time that this shaft wes fixed, and the drift com- 
menced forward towards the shore, the work proceeded 
rapidly, interrupted by am cecasional explosion of gas. 
tempat from pockets in petroleum saturated rocks, found 
here and there embedded in the clay, or by partial floodings 
from isolated bodies of water imprisoned below the bed of 
the lake. These alarms, which more than onee brought an 
irresistible fear upon the men who were working in the con- 
tracted space, did much to hinder the constant progrees of 
the tunnel, and reduced the average daily advance to about 
20ft, The back filling between the 8 in. eich work lining of 
the tunne), and the necessarily irregular surface of the exca- 
vation, it was intended originally should be entirely of clay, 
but it was found expedient to substitute a masonry filling, 
because it was difficult to get the puddle to fill the 
interstices effectively. But for the most part the ground was 
so good that an inch of cement between the back of the brick- 
work and the boring, wasall that was required. Some con- 
siderable inconvemence was experienced during an early 
stage of the work from the tendency of the clay to swell and 
bulge the brickwork, and it was only with great difficulty 
that the grades of the tunnel were set out and preserved. Its 
small size, and the general prevalence of mists rising from the 
lake, formed obstacies alao im the correct alignment between 
the two shafts, a work rendered more troublesome by the 
shifting ot the eribe. 

In order to facilitate the work of the tunnel, chambers and 
turntables were placed at intervals of 1000 ft. In these 
chambers the materials were stored, and cement mixed. 
They also afforded passing places for the cars conveying the 
bricks to the front end of tummel, or carrying the exea- 
vation to the shafts for removal, At first, wooden rails and 
hand-propelled wagons were used, but subsequently mule- 
drawn trolleys were substituted with advantage, the excava- | 
tors keeping about 25 ft. ahead of the bricklayers, in order | 
that the operation of loading the spoil might be continuously | 
effected without the workmen interfering with each other. ‘ 

The ventilation of the tunnel for the first half mile of its | 

n y means of a pipe connected with the | 
chiraney of the boiler-house belonging to the pumping 
station. But after that distance the foul air became 

» andan Alden blower was substituted with 


this manner the work without any serious 

Mt ss ected in November, i866, be- 
headings, and shortly afterwards the last key 

with an po of the leading particulars | 

the work, was fixed. It was on an occasion subsequent to 
a et Mr. Chesbrough, the engineer, and the representa- 


prem, #0 nearly came to grief in the last 
y that was made through the tunnel from the lake 
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20th of L8hS, when it was | 








| diameter, and the same stroke as the eylu ‘ 
| below which the pumps are placed, the piston rods being 








shaft, and after it had been partially filled with water. It 
was, indeed, maliciously asserted that the literary scribes 
alluded to scuttled the boat in which the dark journey was 
made when one-half the length of the tunnel had been tra- 
versed, and ite descending gradient had brought the water 
level nearly up to the keystone, in order to stimulate the 
sale of their respective daily papers by thrilling narratives. 
Beyond the lake shaft the tumpel was extended fora 
distanstiof 65 ft., a chamber § ft. in diameter being formed 
about beyond the shaft, anda cast-iron diaphragm 
shuts thin, extension from the entrance of the water. 
This length @aa driven with 2 view to the future possible, 
necessity of eomtinuing the tunnel. further lakeward, if) 
growth of the eity of Chicago should, by its increased sew 
cause the contamination of the water beyond the nt 
termination of the work. In case such an ¢ m be 
ever necessary, a secépd shaft will be sunk withip the crib 
to the chamber, the dome of which will be removed, and the 
work can be prosecuted without any interference to the 
water supply. Shorewards at its junction with the shaft the 
entrance is constructed with a bellamouth tapering to the 
general sections of the tannel, 5ft. horizontal diameter and 
6 ft. 2in. vertical. The total fall from the erib to the shore 
is 3.078 ft., the first 2140 ft. from the lake shaft being level 
and the remaining length descending with an uniform 


gradient. 

A branch from the land shaft, about 40 ft, above the level 
of the tunnel invert, conveys the water to the gute chamber, 
whence three culverts diverge to the different pump wells, 
within the engine-house. Pour engines are now erected ; 
two of them old ones, dating from 1853 and 1857, the others, 
new ones, designed and erected by Mr. D. ©. Oregier, the 
mechanical engineer of the waterworks, and built at the 
Quintard Lronworks, New York. These were illustrated 
and described in the fifth volume of Exotneerine (page 
559). They are a pair of coupled engines with 44 in. cylin- 
ders and 8 tt. stroke, each driving a double-acting pump ds in. 
nders, immediately 


continued through the bottom of the former, and coupled 
direct upon the pamp plungers. 

The third inlet cutlvert, leadimg to the enginée-house, is de- 
signed for the additional engimes to be erected im the now 
vagant wing of the building tn 1875. 

During the construction of the new works a culvertjed to 
the gate chamber, and thence to the pumps, frém the shore 
inlet of the then existing means of supply. 

A tower, 176 fi. in height, stands io front of, and forms a 
copepicuous architectural feature to, the enclosure around 
the engine-house. 

The whole of the Chicago Waterworks, in all its originality 
and simplicity of conception, was designed and carried out 
by Mr. E. 8. Chesbrough, the city engineer, Mr. W. W. 
Boyington, the architect, and Mr. D. C. Cregier, the me- 
chanical engineer to the undertaking, who acted in concert 
with Mr. Chesbrough. The responsible duties of setting 
out, and the actual superintendence of the work, was en- 
trusted to Mr. William H, Clark. 


Tue Farrparny Exoryerrise Compayy.—The report of 
the Fairbairn Engineering Company (Limited), presented 
yesterday, states that the net earnings of the business barely 
suffices to pay a 5 per cent. dividend ; but that as there was 
earried forward from last year's account a balance of 12901., 
the directors recomtnend a distribution for the year at that 
fate, which will leave 773/. to be earricd forward, after pay- 
ing the manager's percentage. The Board forego all re- 
muneration for their own services for the past year, the 
business of which has scarcely exceeded one-third of an 
average in extent, while prices have been lower than in all 
previous experience. The amount of orders on hand is very 
small, and the state of trade is so unhealthy that it is almost 
impossible to secure work at remanerative rates. Under 
these circumstances it is intimated that the shareholders 
must not be astonished if little or no profit be realised in the 
coming year, unless an alteration for the better speedily 
oceurs. “ The directors will use their best efforts to secure 
economy in the administration, but, without a ehange in the 
general conditiona.of their trade, their efforts ean only serve 
to palliate am evil due to causes beyond their control.” Such 
statements, coming from the directors of a company holding 
such a high position, are exceedingly suggestive. 


Daw versus Exey.—In the Rolls Court on Wednesday, 
judgment was delivered in this suit, which was instituted by 
Mr. Daw, the well-known gunmaker against Messrs. Eley, 
to obtain a declaration that the metal cartridge, manufactured 
by them, is an infringement of a patent taken out by Mr. 
Daw in March, 1867, for an invention of metallic soldered 
cartridges, for which he obtained the prize of 400/. offered by 
Government for the best cartridge. Mr. Daw’s alleged in- 
vention consists of an improvement upon the old metallic 
eartridges, which consisted of a cylinder of metal folded so 
as to form two layers unsoldered together, with a lining of 
peper. The defect of this form of cartridge was that it fre- 
quently clogged the gun. The plaintiff makes his cartridges 
of a cylinder of very thin metal, one edge only overlapping 
the other, and soldered or cemented to it. The main points 
of the invention, as stated in the specification, were : first, 
the thinness of the metal; secondly, the overlapping edge 
instead of two or three layers ; thirdly, the use of cement or 
solder. Each of these characteristics were well known before 
the patent. The plaintiff maintained the combination was 
new. His lordship, however, held that the combination did 
not constitute a new invention, and that the plaintiff's patent, 
being consequently worthless, his bill must be dismissed with 
costs. In consequence of holding this view, his lordship did 
not consider it necessary to enter at h into the question 
of novelty of invention, being, nevertheless, of opinion that 
the eame combination had been previously invented 
published by a Mr. Rochatte, who had sold his invention to 
Messrs. Eley. 





LrveRroo J 

Shipbuilding in Belfast.— Messrs. Harland and Wolff 

launched on Saturday last a large ship of 1300 tons, which 

has just been finished by them, and is intended for the China 

and East India Trade. They have since laid down the keel 
of a screw-steamer of 1700 

Birkenhead end 2 Railway Bill.—The Bill 

ing a railway underneath the Mersey, 
ot and Birken’ i now practically 


or less affected by it, 
d the Bill is now before 
mons On its own merits. 
Coal Trades.—There is a 
in the iron trade in South 
been entering into many 
itional contracts have been 
made for railwa account. The shipments 
of rails to the Muscovite ate large, and now that the 
season is fairly opened, it ig thought that the exports to 
Russia will be considerable, ipbroker alone havin 
entered into a contract to convey upwards of 50,000 tons 
rails to Cronstadt before ippi 


the depression in the copper ¢radé, which shows no sign of 
recovery, Messrs. Vivian and Sons have determined upon 
converting one of their copper works into a tin-plate manu- 
factory. 

The Trade of the Hardware and Iron Districts.—The 
hardware trade, according to the. latest accounts from Bir- 

has not i but no further depression bas 
occurred. Orders in the trade are very tew, and for 
extremély small aniounts. The jewellers, electro-platers, 
tim-plate workers, and edge-took makers are al! complaining 
of want of orders. A slightjmprovement bas taken place in 
the export trade. The letters from Wolverhampton are not 
discouraging, and there is no decline reported, the ironworks 
being as well employed as they were last week, although the 
orders received are mostly for small amounts. A disposition 
has been shown by some of the ironmasters to take up the 
rail trade, which of late years has been almost abandoved in 
South Staffordshire. possibility of the trade in rails 
being taken up by South Staffordshire depends upon the 
rice —which has advanced of late. Only one of the works 
made rails to any extent, two others now do so, and a 
third is prepared to share in the manufacture. 

Bstetsx Traps Untons—The John Cockerill works at 
Seraing have recently been troubled with mischievous results 
of operative coalition which is proving itself no less power/ul 
upon the Continent than at home, and which results generally 
in more. dangerous evils among the French and Belgian 
workmen than with the Operatives. More than 
5000 hands are employed at Seraing. and these, in demanding 
a higher rate of wages, combined with shorter bours of labour, 
manifested their disapproval at the non-compliance with 
their wishes, by practical symptons of discontent, which soon 
swelled into a riot. Beaten gendarmes and broken glass 

a detachment of troops from Liége to Seraing, 
by whom the workmen, still outrageous, were charged with 
fatal results. Such an example will doubtless prove con- 
tagious, and be followed by already discontented labourers in 
the Belgian coal and iron industries. 

Tue Great Easterns Ratteway—Mernoroitan Ex- 
TENSION.—It is probable that, through the operation of a bill 
which has recently passed a Select Committee of the House 
of Commons, the Great Eastern Railway will soon be brought 
into communication with the other systems of locomotion in 
the metropolis. In the original plan it was designed that 
the Great Eastern should reach Broad-street in the city 
on arches, and on a level with the North London line. The 
East London Railway, which was to run for a considerable 
distance beneath the Great Eastern, was to approach Broad- 
street underground. One station was to be on the basement, 
and the other on the first floor of the terminus. All con- 
nexion between the Great Eastern and the Metropolitan or 
the East London, except such as would be afforded by a 
staircase, would be thus prevented. The new plan, instead 
of providing two railways, one over the other, insists that the 
Great Eastern and East lines, should unite, and 
enter Broad-street together on the same level. The Metro- 
politan Extension of the Great Eastermis to leave the main 
line near Tottenham and pass through Clapton and Hackney. 
On nearing Bethnal-green it is to descend and pass under the 
existing main line, unti] it reaches Bishopsgate, where it wiil 
join the East London line. Both will thence proceed to a 
junction with the Metropolitan at Broad-street. The ad- 
vantages are that the unnecessary duplication of railways 
will be avoided where land is valuable, and instead of being 
oceupied aceording to the original plan, railway arches can 
be made available for building purposes. By the new scheme 
the Great Eastern line will be Frought into communication 
through the Metropolitan Railway with the systems on the 
southern side of the Thames, as well es with those on the 
northern bank of the river. It is —— to have one joint 
terminus for the Metropolitan, the Great Eastern, and the 
East London Railways, all the lines being on the same level. 
By making Liverpocl-stzest a Sornsiaem, instead of Shoreditch, 
connexion between the Great Eastern and the East London 

will be effected with every line entering London, ex- 
is not yet in connexion 
The terminal station at 





the North-Western, 
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NOTES FROM THE NORTH. 
Guascow, Wednesday. 
Glasgow Pig-iron Market—There is nothing very par- 
ticular to report regarding the condition of pig-iron 
market during the past week. Prices have improved upon 
those which prevailed a week ago. On Thursday last a fair 
business was done at 528 3d. cash, and 52s. 6d..one month ; 
and on the following day prices improved from 1d. to 14d. 
per ton. Yesterday the market was firmer, and prices were 
as high as 52s. Od. cash, and 528. 11d. one month. Business 
has been done to-day at 52s. 9d. to 52s. 8d. one month, and 
52s. 6d. cash. The quotations for No. 1 Coltness and No. 1 
Gartsherrie are, respectively, 61s. and 59s, 6d. Nearly all 
the blast furnaces are now in operation. Home stocks are 
not increasing to any material extent. | 
Greenock—Drumfrochar Sugar This model | 
sugar-house, belonging to the emus aot enterprising 


firm of Neill, Dempster, and Neill, commenced refining on |; 


Saturday, and the first refined samples from that house are 
already in the market. Its present working capacity is 800 
tons per week; but this ean be doubled without disturbing 
the present arrangement of the works by the introduction of | 
additional filtering, builing centrifugal, and charcoal burn- 
ing accommodation, for which every provision has been 
made. The refinery, in its whole arrangement, is creditable 
alike to the proprietors and to the various tradesmen who | 
were engaged in its construction. The close proximity of 
the refinery to the lines of the Wemyss Bay and Ayrshire 
Railways is likely to prove of considerable advantage in 
facilitating the conveyance of the raw material to, and the 
refined article from the works, and likewise in the econvey- 
ance of coal, which is such an important item in the working 
expenses. Instead of incurring the cost of heavy uphill 
cartage from the Greenock quays and raw sugar warehouses, 
the raw sugar can be conveniently imported into Port- 
Glasgow, where it can be directly transferred from the ship 
into railway trucks, and brought on to upper Greenock per 
Wemyss Bay Railway, a branch from which is likely to be 
extended into the refinery premises, which are situate 
immediately opposite, on the north side of Drumfrochar- 
road. 

Institution of Engineers in Scotland.—The concluding 
meeting of this body for the session 1868-69 was held last 
week. Mr. John Elder, shipbuilder and marine engineer, 
was elected president for the next two years, and the past 
resident, Mr. I. M. Gale, C.E., was elected vice-president. 
‘he council reported that, during last session, no papers on 
Marine Engineering or Railway Engineering had been read, 
which, in their opimon, entitled their authors to medals. On 
the motion of Professor Rankine the “ Institution Medal” 








was awarded to Mr. St. John Vincent Day for his paper on 
iron manufacture, read in the session 1867-68, and published 
in the Transactions, vol. xi. The other business consisted 
chiefly of a discussion on a paper read last month, on 


“ Moodie’s Improved Form of Horizontal Propeller.” The 
appointment of Mr. Elder to the presidency of the institution 
has given a great amount of satisfaction. 

Glasgow Association of Engineers.—The usual meeting 
of this association was held last week, Mr. George Miller, 
i vice-president, in the chair. Mr. John Samson read a 
ong and highly appreciated paper on “The Transverse 
Strength of Girders,” showing the effects of different strains 
on them; giving formule for calculating their strength, 
simplified from various published works. An animated dis- 
cussion followed the reading of the paper, at the close of 
which hearty votes of thanks were awarded Mr. Samson for 
his paper, and Mr. Miller for his conduct in the chair. 

Meeting of the Royal Scottish Society of Arts.—On Mon- 
day evening the ordinary meeting of this society was held in 





Edinburgh, when several papers were read bearing upon the 
regulation of the supply of water to Edinburgh. The first 
was by Mr. Peters, plumber, on “A Plan for Improving the 
Supply of Water to Femees in Edi lle. 

maintain a regular supply in the di 


an altitude of not less than 150 ft., capable of containing, say, 
a million gallons. The size of each tank would require to 
100 ft. square by 16 ft. deep, and to be fitted up at the ex- 
treme ends of the main pipes, say one at the following 
laces: Newington, West Coates, Granton, Leith, and Porto- 
ello. The tanks to be supplied from the main pipes, or on 
the street, the supply pipe to the tank being the same as the 
main pipe in diameter. A slide ball-cock is fixed on the top 
of the tank for filling it when the pressure on the main 4s at 
its strongest. In the bottom of the tank Mr. Peters 
to place an inverted valve, which would open when water 
in the main becomes weak by overdrawing from the lower 
levels, at the same time keeping up a counteracting pressure 
— the main supply pipes on the street. . G. HH. 
ight described a me 
in the cisterns of flatted houses. Mr. George Romanes, C.E., 
read a paper on “A Pressure tor for Obtaining an 
Uniform Distribution of Water.” The concluding paper 
was by Mr. papers er dae It —— a aan. 
of apparatus for regulating the supply of water to 
houses and factories. “The papers were all remitted for 
sideration to a committee, the report ts be submitted to a 
subsequent meeting of the society. 


‘eters would | 
districts of the | there, w 
city and suburbs by having in each of them a large tank, at | solate, mu 


of preventing the waste of water | i 


Water Bills before Parliament,—The last time I referred | 


now the Bill, shorn of 
with the object of having the power of supplying water 
transferred from the Water Company to the Corporations of 
Edinburgh, Leith, and Portobello. The consideration of the 
modified Bill before the Select Committee of the House of 
Commons was commenced yesterday ‘week—Sir Hedworth 
Williamson presiding. It was petitioned against by the 
Water Company and by certain of the inhabitants of the city. 


Bill it, tana | 1 






After si oe Se rove ha bel dein they S ctm cetnnn Bite Sad ae: Be \ meat ng agate mand 
preamble to be proved ; before 80, experience relation own permanent 
stipulated that a clance should be inserted Mating Town wy, shall be most happy to do so Unrough the medium of 
Council, if required, to pay to the shareholders of the Water | your columns. I as well mention, that my 
Company the full value of their shares, as declared by the Paperinon, rch ait ha ben of a uniformly 
etienten, oo Sanya. SF Seer _ mgood dasa pratt Sen tee 
ill undertook to insert clause. mentioned _ayonipeoee concerning which, 

the Bill declined to sre thd cation, aed Ree ome te sad teas ehtona no manner of way interested in it be- 
be considered on F The Water Supply Bills promoted yan 0 tany wneeel Rating trae ee I have fre- 
by the Town Councils of Dundee and Dumbarton, have been | quently, through the ness of the engineer who desi 

passed by the respective Committees as Bills. it, had the opportunity afforded me of observing its behaviour 


Aberdeen News Items.—At Aberdeon mos arenas | under the enormous traflic it is subjected to, and under con- 
trade continues to be very well employed. Launching ditions i 

ships and the immediate laying of keels in there places are | less than a couple of years, and I am 
common occurrences. Messrs. Hall have just commenced to | of stating that I have so far failed to 
build a tea racer to rival the Thermopylae, built by Messrs. | of fai i 
W. Hood and Co., launched in September apes one 7 ‘ 





. the their 
attention first to the removal of the Beacon vagith fpr 2 
ing- This is a dangerous, sandy, and ly # 
entranee to the harbour, and the scene any Pon om I am, Sir, yours faithfully, 
Estimates are wanted for excavating the new of the z R. Paice Witttams. 
Dee, a work of considerable magnitude. Besides the pi i 
pitehing, and other works, there will be about 960, Mr. 
yards of excavation. As an accompaniment to the harbour | has stated in his letter already referred 
improvements it seems a determined to buy the lands of | was 
Torry Farm, on the south side of the city, for additional | and 
building room, and to build a bridge across the Dee to gain 
easy access to it. This movement is being opposed by the 
Lord Provost and some other members of the corporation; 
but the people and some of the authorities seem to have re- 
solved on having the idea carried, and the popular party is | “fish-plates” 30 years ago, It was on the Monkland Rail- 
evidently going to win the day. way in 
New Pond for the Baltic Linen and Jute Works, Glas- | 20 years, but I have reason from 
gow.—A new pond for the Glasgow Jute Company's exten- | visited the line 6 or 8 years ago, that they were then in 
aive works in Bridgeton, which, during the past eight mouths, I do not ; 
has been in course of construction, has now been completed. | it is six the 
It is 180 ft. in length, 140 ft. in breadth, and 20 ft. in depth, | time that gives prominence to the subj ct. ae 
and has been strongly bailt, with sides and bottom of brick | I may mention that I used bolts at first, aod then rivets ; 
and Portland and Roman cement; while around the margin id r 
it is coped with stones brought from Arbroath quarries. in| again to bolts. It appears from Mr. a letter, in your 
the construction of the pond, as well as the various buildings | last week's journal. that 
in which the operations are carried on, the company have | Union Railway in 1845-6, so 
spared neither labour nor expense to make the Baltie Linen | use of “ fishes’ 30 years Mr. 
forks complete in the minutest details; and a nearer a i Lacrera 

ch to perfection than their works now te it w 
Fe diffieult anywhere to find. This magnificent pond is in- | about. All i 
tended for the collection of water for the enormous amount | perfect system has not been introduced r railways long 








yof steam power used in the works. ere now. Perhaps the present et will give ap im- 
Serer petus to the exercise of the engineering and halle 
| may be productive of great good to the stability of 


THE FISH-JOINT. 
To rue Eprror or Eyoingertna. a 

Sru,—In a postscript to a letter, which appeared in a 
recent number of Exaineertnc, Mr. Bridges Adams held 
forth the alluring prospect of gratifying your numerous 
readers with what, to use his own terms, he describes as “ the 
amusing history of the fish-joint.” 1 can well imagine that 
such a revelation, from the pen of so graphic and accomplished 
a writer, has been looked forward to with much interest by | i 
others as well as myself. 

Whether it be that I am entirely wanting, in the sense of 
the ridiculous, and have not that refined apqeedaten of the 
humorous common to the rest of mankind, not; but I 
candidly confess that | quite fail to discover in the { 
Mr. Adams's well-known signature, which has since 
in your columns, the faintest trace of anything even 
pe cme ay to what can be called i 

, the feeling experienced in my mind 
iption of the little incident stated to have 
the office at Bow, : 





M. BOUTET’S FLYING BRIDGE. 

To raz Ep1ror oF ExoiseERine. 
Srz,—In No. 163 of your Journal 
Rie AS 1 abeurditi of : . 










































only safe test of actual practical experience. new service rifle, will not exceed the amount al 
ever, venture to remind him that the information I can priated for the special tools obliged to bealtered. Th 
afford him, touching the certain much-talked-of bit of per- | # gomg on as rapidly as is consistent with the Lo ~emyrorgpe! 
manent way he is s0 anxious to know about, is necessarily of the public service, and without throwing anything out o 
of a very general character, and less reliable than if it had gene. n the meanwhile, it is confidently that ner 
come, as many of his own permanent-way inventions have at | fore the end of the year Enfield will turn out 1000 « week 0 
different times come, under my own i iate supervision. | the Martini-Henry rifle comphete,—Ov!. 
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RIFLED ARTILLERY. 


We reprint the following paper, recently published 
by Mr. Joseph Whitworth, on the comparison between 
his “Polygonal,” and the Woolwich “ Studded” 
projectiles ; and also a paper on the Proof of Guns. 
Whitworth projectiles cast with rifled polygonal surfaces, 

compared with Woolwich projectiles, with dove-tailed re- 

cesses for the insertion of soft metal st uds to give rotation. 

1. Simplicity and economy of production. 2. Area of 

bearing surfaces. 3. Centering of the shot in the bore of 

the gun. 
1. Simplicity and Economy of Production. 

Polygonal *rojectiles for field guns are fired as they are 
cast, just as in the case of smoot bores. For large guns 
they are planed or one machine only being required. 
The time occupied in rifling « 9 in. shell, weighing 300 lb., is 
only twelve minutes. ‘ 

Studded.—The body of the shot has to be cast with re- 
cesses for the studs, or they have to be drilied in and re- 
cossed with cutters. In either case these recesses are @ source 
of weakness, rendering the shell liable to break up in the 
bore of the gun. 

The @in. projectile has 12 studs inserted in it, by pressure, 
each one requiring attention; there are also six different 
earfaces to attend to, viz., the body of the shot, the outer cir- 
cumferences of the studs, the right and left sides of the rear 
studs, and the right and left sides of the front studs, which 
are made narrower than the rear studs, on account of the 
increasing pitch. The projectile for field guns has six brass 
studs fitted into it. 

Studded projectiles have in their manufacture to pass 
through several workmen's hands, and costly machines have 
to be employed, vis., lathes or grinding machines, drilling 
and punching machines, in addition to the riffing machines. 
The cost of wages for the large pro) tiles is many times 
greater than for those of the polygonal system ; the cost of 
the metal for studs is also considerable ; and to this must be 
addod the eust of a packing ease dr thiek canvas bag for each 
projectile, on account of the soft metal studs being liable to 
injury if one projectile is allowed to rest upon or knock 
against another. in the penetration of armour plates the 
studs are an obstruction, and the power required to shear 
them off is so much deducted from the force of the projectile. 

2. Area of Bearing Surfaces. 

Polygonal.—For a 9 in. projectile the rifled surfaces, which 
both support and rotate the sbet, have an area of 157 in. 

Studded.—The twelve studs of a Min. Palliser projectile 
have a circumferential area of 15 in. for supporting the shot, 
but the area of the sides of the six rear studs, by which the 
rotary motion is given, is only 1.6 in. 

No practical engineer would think of providing so.small a 
surface to give even a small amount of rotation to ® body 
weighing 250 Ib., much less when the rotation of the shotat 
the muazle of the gun has to be at the rate of about 2400 
revolutions minute. The increasing piteh whighvbas 
been ado, prevents the use of more than one stud im each 
groove for giving rotation. This varying curve is be worst 
possible mode of imparting rotation, for each rear stud eam 
only bear against the side of the groove of the gum on a line 
of its surface, on aceount of the ever varying curve, exeept 
by excessive pressure, which jams and distorts the soft 
nietal, and oceasions liability to accident. The the 
amount of windage, the greater will be the liability to ac- 


3. Centering of the Shot in the Bore. 
Polygonal.—In starting, this projectile centres itself, 80 
that its axis coincides with the axis of the and. itis 
propelled through the bore with a steady motion. 
Studded.—The studded projectile in ing does not rise 
and centre itself parallel with the axis of the but lies 
on the bottom, consequently the gases and up 
powder pass over the projectile causing excessive scoring, and 
tending to keep the shot down, thus giving increased pressure 
to the outer surfaces of the studs, particularly those of the 
rear, and adding to the irregular and vibratory motion as it 
is propelled through the bore, and the greater the windage, 
the more unsteady will be the motion. 
On THe Proor or Guys. 
The mode of proof I have lately adopted for my guns con- 
sists in preventing the shot from moving when the powder 
is ignited, the gases generated by the explosion escaping only 
through the touch-hole. 
About one-sixth of the regular powder charge fired in this 
way gives the same strain to the gun asa full charge fired in 
the ordinary manner. To prevent the movement of the shot, 
a screw is cut on the periphery of the gun at the muzzle, 
and on it is fitted a screwed cap having a solid end. The gun 
is loaded with a cartridge of ordinary length, but con- 
taining one-sixth of the regular charge, and supported by 
tin dises in the centre of the bore; a flat fronted shot wi 
tight wads to prevent any escape of gas, and a round steel 
bar reaching from the shot to the end of the bore are then 
introduced, and the cap with the solid end screwed on. 


The gun is then ready for firing, after which my measuring 


instrument is introduced into the bore, and any - 
ment to the ten thousandth of an inch in extent may 


If there be no enlargement, the powder charges may be 
gra increased, until a slight <olaaqenend has been pro- 
u 


, real strength of each gun is thus aa 


ascertained, and this strength I would have 


stamped upon each gun. This would give confidence to the. 
steers, nod would nck 0s 0 check on those engaged in the 


manufacture 

When the ultimate endurance of any particular kind of 
gun is thus to be ascertained, the regular powder charges, or 
any less quantity deemed desirable, may be used, the en- 


in the bore is now 
jameter is 0.0486 in 
nessed by Captain Osborne and 
1869. As my object is si ply 
d , I propose to sti 
iameter, so as to lessen the 
red before rapture is produced. 


metals for the vent. 
losion from one-tenth of an inch 
-riments have also been made 
f different metals by the for 
shall be able to ascertain the strength 
paring the results thus obtained with the 
f the same metals by other means. 
e endurance, the enormous 
be saved, and I would observe 
ns for endurance with 
and shot than that which is known 
to mislead, snd is a waste of 
March 16, 1869, an account is 
the 9-in. Woolwich Gun,” ae- 
ywder were consumed in the 
the rounds fired were with 
half the most effectiv 


The last discharge was wit 
Mr. Fairbairn on March 30th, 
to ascertain the power of ¢ 
further reduce the ow 
number of discharges requi 
During these trials 
also been made with different 
vent was enlarged by one exp 





on the compression 0 


cost at present incu! we 
that the present met 

a less weight of powder 
to be the most effective, tends 


f the “ Endurance of 
to which 19 tons of 
ut as more than hal 


i the remainder with three 
the shot fired were only two- 
size of bore, 1 contend that it was no prc 
but sheer waste of ammunition. 

THE BEAUVAIS EXHIBITION. 

z. now being built at Beauvais, in 
aris, will be opened 


thirds the best weight for that 
yper test of endurance, 


Aw exhibition buildin 
the Department of 
on the Ist of June 
and especially for agricultural, 


Oise, to the north of P 
for the display of arts and manufacture, 
horticultural, and archwo- 


who designed the model of the cathedral 
] farnishings, ornamented the 
of the Universal Exhibition of 1867, is the pro- 
scheme, which is being erected by M. Dela- 
The Beauvais Exhibition 
lertaking as was that 


which, filled with ecclesiastica 


barre, an architect of Paris. 
promises to be as successful an une 
at Havre last year, and will be of more poy 
rising, as it will, a wing devoted to wor 
which are already being lent freely by collectors in ull parts 
Such exhibitions tend greatly to encourage and 
trade in the stagnant towns wherein they are 
counteract to some extent the great metropo: 
tion, which goes on increasing year by year at the expense 
of the provincial cities. 

THE INSTITUTION OF CIVIL ENGINEERS. 

April 2 

Cuantes Horros Grreory, Esq., P 
read was “On the Outfal 


the outlet for the fresh 
square miles, or one- 


resident, in the Chair. 
1 of the Humber,” by 


The estuary was deseribed as 
waters from a drainage area of 10,500 
fifth of the whole area of England; but the present paper 
ted of the outfall, the ebservations bein arranged 


h the past and present con- 
liar teature—Spurn Point. 
d to consist geologically 
halk, of which the surface was 
of the river at its outfall. 
fens adjoining the estuary and 
was shown that the area 
low high-water spring tides at sea 
area of the estuary 


1. The facts in connexion wit 
dition of the outfall and of its pecu 
Under this head, the district 
of diluvial clay resting u 


of the marshes and the 


of the reclaimed land 
was 299 square miles, while the present 

high 110 square miles. It was also 
that the marsh banks were i 


eentury 
Tor Bridlington southwards, was stated to average 24 yards 
annum, and.it was inferred that 1000 years ago the 
ne must have been at least 2260 yards fu: 


close 
to it, and that here the Danes landed in 4.p. 867. Here also 
gradually rose the town 


ports of the kingdom in 


1622 it had been eaid that “ parcel of the Spurnhead, . 
id adhere to the continent, was torn therefrom 
nature of an island.” 
in consequence of a broad, 
at the mouth of the 
Smeaton thought that 


-y 


atures of the outfall were then pointed out, 
charts, of which cartoons were 
llins’s Chart of 1684, Robert 
78, Hewett’s of 1828, and Calver’s of 1852. 
ccording to Smeaton, “ Spurn Point was 4 











_——— being recorded after each discharge. 
9-pounder bore gun made of whey we poy reduced 2 in. 
in diameter, has been so tested, and 








had 18 full charges of | pendage to the cliffs of H 





formed. 
to the south of the Bull sand, and the ebb stream set out to 


The southward movement of Spurn was shown to have 
varied, and to have been as follows : 
to 1766 ... 20 yards per annum. 


1771 ... B x» ‘i 
1786... We s 
ea Se af 
1864... 


87 - 
The westward movement was shown by the history of the 
uses to have averaged 3 per annum since 1771. 
leo stated that since 1863 an attempt had been made 
to arrest this movement, and the danger of so doing was 


he ascertained alterations in the tidal régime. Under 
this head evidence was offered to prove, that the tidal range 
of the Humber at Hull increased 3 ft. between 1852 and 1828, 
and 2ft. between 1828 and 1725, making 6 ft. since 1725; 
and if the increase had been continuous since the rise of 4 ft., 
reeorded to have taken place about 1357, it would make a 
total increase of 9 ft. inabout 600 years. Evidence was also 
offered, which was considered sufficient to justify the general 
conelusion, that the tidal capacity of the Humber below low 
water had inereased between 1828 and 1852. 

8. The relative value of tidal and fresh water at the outfall. 
After demonstrating that the discharge of a great flood from 
the drainage area would only equal « fourth of the tidal 
the author expressed the opinion, that whilst there 
field open to any one who would undertake the 
investigation of the phenomena connected with the discharge 
of so large a volume of fresh water as that which pulsated 
through the Humber to the sea, yet at the outfall there were 
other forces at work, of sufficient magnitude to throw into 
shade the effect produced by vecasional ireshes acting directly 


it. 
4. The elation of the operations of Nature and of en- 
gineering works to the facts recorded. Broadly stating that 
the tidal action of the estuary had improved, notwithstand- 
ing the encroachments upon its idal area, the author en- 
deavoured to deduce the cause. He considered that in 867 
the area at high water must have been much greater and 
less than at present, that the south flood tide and 
ebb tide would together produce a sand like the 
Bull sand, which would late till it b an island, 
but as the flood channel opened the ebb channel would be- 
come weaker, and would be eventually closed by the shingle 
from the cliffs of Holderness, and that Spurnhead was in this 
state in 1250, when Ravenser Odd originated. He believed 





nent contraction of the entrance, eombmned 


with the accretions in the Humber and the repairs of the 
marsh banks, increased the velocity, raised the high-water 
line of the estaary, and depressed the low-water level, and 
that both Kavenser Odd and Freshmarsh were destroyed by 
wed tidal action. The destruction of Ravenser 
buted to the advance of the sea upon the 
Holderness coast, and was su to have been accom- 
the outflanking of Spurn Point, which had been 
this means. It was pointed out that the Spurn- 
head was again an island in 1622, and in turn again became 
ontory, as the flood channel travelled southwards, 
ebb channel became closed. It was said that the 
old action was bemg repeated at the present time ; the Bull 
sand was the island, but the estuary was now so narrow, and 
the forces at work in it so great, that it could not rise to the 
level of low water. It was also said that the sea continued to 
encroach on Holderness, and would in the present state of 
things again outflank the Spurn neck. 
In conclusion the author stated that the low-water channels 
up to Hull were now comparatively straight and confined, 
and the action of the ebb tide was therefore better than 
ever ; but that the channels abreast of Spurn were travelling 
southwards, and the shingle was still endeavouring to close 








SremEns-Manrix STEEL—We regret to learn that the en- 
ising attempt of Mr. Samuelson, M.P., to establish in 
the steelemaking process of M. Martin, has re- 


narrow gauge the 
ope with the London and Gouth. Western Rail- 
way and the south of England. In addition to this, the whole 
of the broad gauge lines north of Oxford will immediately 
be taken up, removing in the midland counties the last 
trace of the system of one of the two great rival engineers, 
whose plans were so long hot! contested, and celebrated as 
“the battle of the gauges.” —Midland Counties Express. 
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BLAST FURNACE ECONOMY. 

To those who desire to effect. economy in the 
carrying out of any process or manufacturing opera- 
tion there is no knowledge more valuable than a 
knowledge of all existing sources of waste. In some 
cases such knowledge is easy to obtain; but in the 
majority of instances it is more or less difficult, and in 
none more so than in those in which the matter to: be 
economised is fuel. Let us take the steam engine for 
example. We know that a certain quantity of fuel if 
properly consumed will produce a certain number of 
units of heat, and thatif thisnumberis multiplied by 772 
we get the number of foot-pounds of work which this 
heat is capable of developing if completely utilised. But 


we also know that even with the best boilers and engines | 


now constructed theamountof work actually developed 
falls immensely short of this theoretical quantity; there 
are losses eaused by imperfect combustion, by heat 
carried off from the boiler furnaces by the waste gases, 
by radiation, by condensation, by wire-drawing, by 
leakage, and by numbers of other defects, which it is 
unnecessary to mention here. The losses due to some 
of these various causes are known with tolerable 
accuracy, but with regard to others there is little de- 
finite information available, and the consequence is 
that they are not guarded against as they should be. 
If we knew exactly how every unit of heat developed 
in a boiler furnace is expended, who can doubt but 
that some substantial improvement in steam engine 
construction would be the result. 

As with steam engines so with blast farnaces, re- 
specting which we intend more especially to speak on 
the present oceasion. That much has been done 
during the past few years—and particularly in the 
Cleveland district —to reduce the consumption of 
fuel in blast farnaces per ton of iron produced is un. 
deniable ; but it is equally undeniable that there is still 
margin for improvement, and it appears to us that one 
of the first steps to be made towards effecting that 
improvement is to ascertain with the greatest prac- 
ticable exactness the losses amounting from each ex- 
isting souree of waste. These losses once known, 
they may be considered separately, and means taken 
to avoid them. 

At the meeting of the Institution of Mechanical 
Engineers, held on the 28th of January last, during the 
discussion which took place on Mr. Cochrane’s paper 
on the utilisation of waste s from blast furnaces, 


attention was especially directed to the differences 


‘The Systems and Apwaratas Employed | 





27 | founded on similar data. 
“+ 37 | used in the Cleveland district contains from 5 to 10 per 


*| particular sample contains 7} 
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which exist between the 
in blast ‘furnaces 


in ‘ton of 
and the subject is ler one of such 
as to deserve ial consideration. 


EJ 
rk that it is quite impossible in the presatl 
may rema is qui 
state of our metallurgical knowledge to say precisely 
how much fuel is absolutely wasted in any given blast 
furnace. The quantities of fuel, ore, and fluxes in- 
trodaced in any given time, and their analyses, may be 
accurately known to us; but our information ‘con- 
cerning the quantities of heat rendered latent in de- 
stroying certain chemical combmations, the heat ab- 


ving | sorbed is liquefying the slag. and the iron itself; the 


specific heat of the liquid slag and iron, and other 
matters, is far from being so reliable 4s we could wistr, 
and, consequently, as we have said, a thoroughly a¢- 
curate estinate of the fuel required in any given in- 
stance cannot, at present, be given. Notwithstanding 
this, however, we have sufficient data at our disposal 
to show that the amount of fuel actually used is 
greater than it should be, and it may be interesting if 
we consider this matter more closely. For this pur- 
pose it will be convenient if we take, as an example, 
a furnace worked with certain definite charges of ore 
and fuel, and show how the proportions between those 
charges agree with those which would be theoretically 
a Pig 

vet us, for instance, consider a furnace, in which 
the charges consist of 26 ewt. of coke, 50 ewt. of iton- 
stone, and 10 ewt. of limestone, per ton of iron run ; 
the ironstone containing 40 per cent. of iron in the 
state of peroxide. We lave chosen these proportions 
hecause they will enable us to readily compare our 
calculations with those of Mr. I. Lowthian Beil and 
Mr, Siemens given in the course of the discussion to 


~ {which we have already referred; and which were 


In the first place the coke 


cent. of ash and moisture, and if we assume that our 
per cent. of these 
matters, we shall have to make a deduction of 1} ewt. 
from the quantity available as fael. A further de- 
duction of about 1 cwt. will have to be made for the 
carbon which combines with the iron, leaving finally 
7” ewt. of carbon to be accounted for. 

eroxide of iron (Fes O,) consists of 56 parts by 
weight of iron combined with 24 of oxygen, and the 
50 cwt. of ironstone charged per ton of iron made 
contain, therefore, 20 ewt. of iron, 8.57 ecwt. of 
oxygen, and 21.43 ewt. of other materials, principally 
silica. The decomposition of the peroxide is effected 
by its oxygen being taken up by the carbonic oxide 
gas produced by the imperfect combustion of the coke, 
this earbonic oxide being thus converted into carbonic 
acid. The amount of carbonic oxide required to de- 
compose the given quantity of peroxide of iron is 
readily calculated. Carbonic oxide consisting of 
6 parts by weight of carbon combined with 8 parts of 
oxygen, and carbonic acid consisting of 6 parts of car- 
bon and 16 of oxygen, it follows that.to take up the 
8.57 ewt. of oxygen from the peroxide of iron 15 ewt. 
of carbonic oxide (composed of 6.43 ewts. of carbon 
and 8.57 ewt. of oxygen) will be necessary. This dis- 
poses of 6.43 ewt. out of the 234 ewt. of carbon. But 
in converting the oxygen of the peroxide from the solid 
to the gaseous form there is a great absorption of 
heat, and to supply this heat a consumption of fuel 
has to take place. It appears from the researches of 
Ebelmen and Schinz that the quantity of heat rendered 
latent during the decomposition of the peroxide of iron 
amounts to 718 units for each pound of oxide decom- 
posed, and as in our example the quantity of peroxide 
is 28.57 ewt., the heat absorbed would be 28.57 x 112 
x 718==229,748,512 units. We must next consider 
the quantity of fuel required to supply this amount of 
heat. 

If the whole of the carbon consumed in a blast 
furnace was converted into earbonie acid, each pound 
of it would develope about 14,000 units of heat; but, 
as a fact, it appears probable that, as estimated by Mr. 
Siemens, not more than one-fifth is thus converted, 
the remaining four-fifths assuming the form of earbonic 
oxide. As carbon, when burnt into carbonic oxide, 
only produces about 4000 units of heat, we thus 
have as the average quantity of heat produced by 
each pound of carbon consumed in the furnace 
(4.x 14,000) + (¢ x 4000)=6000 units; and this we 
believe is a fair estimate. From these data we get 


229,,7 48,512 _ 3 418, or, say, 3.42 owt. as the quantity 
6000 x 112 
of fuel required to supply the heat rendered latent 
during the decomposition of the peroxide of iron; 
We have next to consider the amount of heat rendered 
latent during the decomposition of the limestone 


G. : . 

sof fuel actually! 
to react 
And 


j 





amounts 


i 
te 
it 
i ) 


pRereeres. ‘ 
consumption of 0118 or, say, 
Oat te foe ihe the iron and discharged 
t time are 
from a blast furtace have a temp which 
may be fairly assumed as about " bigher than 
that of the materials ghrelin go ; and we 
have now.to consider the amount of heut necessary to 
liquefy them and give them this his ag wt 
The amount of heat rendered latent lique- 
faction of a pound of cast iron bas been given by 
Clement as 233 units, and by Schinz as varying ia 


different samples from 250 to 315 units, 
sune 250 un'ts as the amount in the present 
we shall have 250x 20x 112=560,000 units 
amount rendered latent during the liquefaction of the 
ton of iron, Again, the specitic beat of cast iron in the 
solid state is 043, and in the liquid state abont 0.16 ; 
and we shall, therefore, have 20x 1120.13 x 2000 
==582,400 units of heat absorbed in raising the ton of 
iron to the melting point, and 20x 112x.16x400 
io units imparted to it after it a ae 

Adi ese quantities er, we ,000+4- 
589, 400+ 143,900= 1,285, tmits; sks epeveagai: 


ing to the consumption of obo = 1,91 ewt. of 


fuel. 

As to the quantity of heat rendered latent during 
the liquefaction of the slag, some little uneertainty 
exists, and it, moreover, no doubt varies in slags of 
different compositions. The researches of various con- 
tinental experimenters, however, tend to show that 
110 units per pound of slag melted may be taken as a 
fair estimate in ordinary cases. With the charges 
mentioned in our example, the quantity of ro- 
duced would be about 294 or 30 cwt. per ton of iron 
made, and taking the latter quantity, we should have 
30 112 x 110= 369,600 units. The specific heat of 
slag, like that-of iron, varies according to whether the 
material jis in the solid or liquid form; but we may, 
without any serious error, assume it as being 0.2 
throughout. The quantity of heat required to raise 
the temperature of the materials forming the slag 
about 2400°, will thus be 2400x30x112x0.2= 
1,612,800 units ; and adding to this the 369,600 units 
absorbed during liquefaction, we get 1,982,400 units 
as the total heat imparted to the ps this correspond- 


ing to the consumption of 982,400 _ 


A a —) 


6000 x 112 
3 ewt. of fuel. 

Summarising the results above obtained, we get the 
following statement of the manner in which the 26 ewt. 
of fuel is disposed of : 





- ewt. 
Ashes and moisture in fuel ... ole 15 
Carburisation of the melted iron ... owe 10 
Carbon for combining with oxygen in ore 6.43 
Fuel for melting iron pare ane oes or) 
pe to supply heat rendered. latent during 
_ _ decomposition of ironstone ... ae 3.42 
» ditto during decomposition of lime- 
stone ... ons oe ove eee 0.6 
17.86 
Not accounted for above... ove ooo 8.14 
Total 26.0 


In the above sammary we have taken no account of 
the heat carried off by the waste gases escaping at the 
mouth of the furnace, for we quite agree with Mr, 
Siemens in considering that this amount is more 
than balanced by the heat introduced iato the furnace 
by the hot blast, supposing the latter to be heated to, 
say, 1000°. A simple calculation will prove this. We 
have shown that of the 26 owt. of coke, 234 cwt. would 
be actually consumed as fuel (for the amount. which 
unites with the oxygen of the ore is really consumed), 
and of this quantity we have assu one-fifth or 
4.7 owt. to be converted into carbonie acid, and the 
remainder, or 18.8 cwt., into carbonic oxide. The 
4.7 ewt., converted into carbonic acid, would require 


pa . 16 - 12.63 owt. of oxygen for their conversion, 


whilst the remaining 18.8 cwt. would combine with 
ISS%S = 95.06 ent. of oxygen in forming carbonic 


oxide. The total quantity of oxygen required for 
chemical combination alone would thus be 12.63 + 
25.06== 37.69 ewt,, and of. this quantity §.57 cwt. 
would be ied by the irén ore, leaving 29.12, or, 
say, 29 owt. to be provided by the blast, Taking the 
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air as being composed of 22 per cent., by weight, of 


oxygen, 77 per cent. of nitrogen, and 1 § 
moisture, carbonic acid, &c., we bave*™ x 100 131.7, 


or, say, 13%ewt. of blast as the amount necessary 
to furnish the above supply of oxygen. The specific 
heat of air being 0.235, this quantity of blast if heated 
1000°, above the ordinary atmospheric temperature, 
will thus introduce into the furnace 1000 x 0.235 x 
132 x 112=3,518,592 units of heat. 

On the other hand, the gases escaping from the 
mouth of the furnace consist of 4.4 cwt. of carbonic 
acid derived from the limestone, 8.57 cwt. of oxygen 
from the peroxide of iron, 132 cwt. of oxygen, nitrogen, 
&c., from the blast, and 23.5 cwt. of carbon, combined 
with the oxygen of the air and that from the peroxide 
of iron, in the form of carbonic acid and carbonic 
oxide. The total weight of the gases will thus be 
4.4+8.57 + 132+22.5—168.47, or, say, 1684 ecwt. 
Taking the specific heat of these mixed gases to be 
0.24, and their temperature to be 600°, we shall thus 
have 169.5112 0.24 600—2,717,568 units of heat 


carried off by them, this quantity being 3,518,592— | 


2,717,568=801,024 units less than is introduced by 
the blast. To some extent this over-plus would no 
doubt be reduced by the heat carried off by radiation 
from the pipes by the water circulating through the 
tuyeres, &c., but we think there can be little doubt 
that the heat introduced by the hot biast will fully 
compensate for that carried off by the waste gases. 

It may be interesting if we compare our calculations 
as to the disposal of the fuel above given with the 
estimates given by Mr. I. Lowthian Bell and Mr. 
Siemens on the occasion of the discussion to which 
we have already referred. Mr. Bell’s estimate was as 
follows : 


Carbonisation of the melted iron ... sin 
keeping it melted on 


Melting the iron, and 
the hearth ... one ene 

Ditto as regards the cinder 

Heat carried off by the escaping gases 

Heat rendered latent, including the 6.43 ewt. 
of carbon combining with the oxygen in 


the ore, say, altogether 9.00 


Total ove ese 23.56 
It will be noticed that in the above estimate, although 
Mr. Beil allows 6.36 ewt. as the equivalent of fuel 
carried off by the waste gases, he makes no allowance 
for the heat introduced by the blast. Assuming, as 
we have done, that these two quantities balance each 
other, and deducting from Mr. Bell’s estimate the 


6.36 ewt. just mentioned, we get, as a remainder, | 


17.2 ewt., a quantity closely agreeing with that shown 
by our own calculations. Mr. Siemens’s estimate, 
which also agrees closely with our own, was as follows : 
ewt. 
1.60 
4.13 
3.19 


Melting the iren 
Melting the cinder , eee eee 
Heat rendered latent by reduction of ore 
Carbon for combining with oxygen in 
ore and for carbonising pig metal ... 7.43 
—— 16.35 
1.63 


Ashes and water in coke, 10 per cent. 
1.63 


Caleining the limestone, &c., 10 per cent. ... 


Total quantity of coke required 19.61 
Of the 8.14 ewt. of coke per ton of iron, given in 
our own estimate as unaccounted for by the useful 
work done, a portion is no doubt expended in supply- 


ing the heat lost by radiation from the furnace, but | 


we have no reliable data which will enable us to esti- 
mate what the amount of this loss will be. There is, 
however, little cause for supposing that it is sufficient 
toaccount for the heat generated by the combustion 
of about one-third of the total quantity of fuel, and 
there must therefore be some other sources of waste 
not sufficiently recognised, but which it is desirable 
should be sought after and, if possible, avoided. The 
demand upon our space will not permit us to say more 
ou this subject here; but we intend to return to it on 
an early occasion and point out some facts connected 
with it which appear to us to be important. 


THE METROPOLITAN RAILWAYS. 

Tue devotees to petty grievances will have to thank 
the conflicting legislation upon the Metropolitan and 
the Metropolitan District Railways re the great 
nicotine question, for opportunities to put forth their 
plaintive voices. The paltry matter has taken up 
time and consideration in the House; the Bill for 
bringing the first-named line under the jurisdiction 
common to other railways has been read and finally 
thrown out, and after the public has been wearied on 
the subject, the matter remains as before: a cigar is 
privileged till a certain railway crossing is reached, 


of | amount of inconvenience w: 


beyond which point it is i That a considerable 
i be incurred from this 
state of things by the ion of travellers 
upon the ag cn ilway is certain, although 
it may be taken for granted that those who will com- 
plain the loudest will suffer least. But under existing 
circumstances, the annoyance incident to smoking 
will be increased to the utmost; from all the sta- 
tions between Westminster Bridge and Paddington, 
smoking may be carried on without restraint in all 
| the carriages of all the trains, unless special compart- 
|ments be provided for indulgence in that vice, and 
it is probable that it will be pursued all the more 
diligently because the allotted time is limited ; so that 
| the passengers on the Metropolitan proper will be 
jexposed to the worst phase of the nuisance—stale 
| smoke. 

| On the other ‘and, if those weak-minded people, 
| whose propensities cannot be restrained for so short a 
|time as the journey on the Metropolitan Railway 
| requires, be confined in special compartments, there 
| ean be no possible reason why similar privileges, such 
| as District passengers enjoy, should not be extended 
to those upon the original line. 

The objections urged against the addition of smoking 
| carriages to every train, are most of them frivolous, as 
| is shown by the practical working of that class of roll- 
| ing stock upon other Metropolitan railways, and if the 
| relative positions occupied at each station platform, by 
| the different classes of carriages, were conspicuously 
| placarded, the alleged difficulty arising from confusion 
| in arranging passengers would disappear. On the North 

London Railway the pauses made at each station are 
no longer than upon the Metropolitan, yet there the 
|smoking passengers are disposed of without extra 
jtrouble. And if it be urged that the trains now so 
frequent are to become much more numerous, and that 
| this difficulty of assortment would increase with each ad- 
| ditional train, it can surely be advanced with still more 
| reason that under present regulations it would be far 
| better that the inconvenience should be incurred, than 
that the whole rolling stock should be impregnated 
| with the vapour of vile tobacco. 
| We are not advocating the smoker’s cause by any 
| means, for we consider that on no reasonable grounds 
}can that cause be advocated. On short distance 
City lines, tobacco ought to be rigidly forbidden. 
But it rests with the Metropolitan Railway Company 
to choose the less of two evils, and voluntarily to ex- 
tend the privilege now awarded to the District line by 
adding smoking carriages, and so restrict the nuisance 
and its originators within fixed jimits. Practically, 
there would be no trouble in carrying out this measure ; 
and the constant difficulty arising from the legislation 
which has fixed the length of a railway crossing be- 
tween legality and misdemeanour would be avoided. 
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| Law of Patents for Inventions ; with Explanatory Notes on 
the Law as to the Protection of Designs and Trade Marks. 
| By F. W. Camrry, Barrister-at-Law, London. Virtue and 
Co., 26, Ivy-lane, and 8, Paternoster-row, 1869. 
| Neary all of the vast body of inventors, whose names 
|are entered as patentees from week to week in South- 
| ampton-buildings, have but the haziest notions upon 
| the subject of patent law, or even of the processes 
| whereby the invention is secured to them through 
sovereign and especial grace, and by the payment of 
periodical fees. Nay more; very many of the patent 
agents themselves, who profess to act as guides 
through the legal labyrinth leading to the Great Seal, 
and undertake to steer new inventions clear of the in- 
| numerable pitfalls dug by prior patents, are themselves 
but blind leaders of the blind. 
| In the darkness, therefore, which enwraps so large 
|a class of the community, Mr. Campin’s book will be 
especially welcome, throwing, as it does, a clear light 
/upon the subject of patents and patent law in all its 
| stages, and illustrated by a host of the most pertinent 
|eases upon which that law has been brought to bear. 
| Of course there are many whose pablished iavestions 
| proclaim the ingenious originators so utterly incom- 
| petent that this volume, in common with all else that 
| is _ yvtenae and useful, will be entirely lost to them; 
}and to such the book is not addressed, but to those 
|earnest and thoughtful patentees, who will by it be 
| enabled to direct and regulate that professional advice 
| upon which they have hitherto been dependent. 
Inventors during the past four centuries have, 

more or less, been countenanced and protected by 
royal favour, from the first recorded grant of Edward 
ILL, to some alchemists for ing the phi 
pher’s stone, until the present time, when Letters 





Ser 


to-day, but 
upon common law on the subject in t 
reign of Queen Elizabeth, which provided that to all 
who, by their own industry and invention, brought 
any new trade into the realm or any engine tending 
to the furtherance of trade, the may grant a 
— for any reasonable time, until the subjects may 
earn the same; and although to-day the inventor has 
not to make his way to the Royal Presence, and 
obtain the royal concession, as in the time of Elizabeth, 
when a few philosophers, alchemists, and mechanics were 
the sole inventors, yet the grants for letters patent are 
matters ex specialis gratid. Hence the-Crown may if it 
pleases withold its grace, even for a new, useful, and 
meritorious invention, without assigning or even hav- 
ing any reason for so doing. On the other hand the 
law requires that, for this special grace on the part of 
the Crown, there must be a sufficient equivalent on 
the part of the patentee, thus completing the incon- 
sistency of the transaction. 

The common law which preceded the Statute ot 
Monopolies prescribed that to be valid a patent 
must be for a new trade, or for any engine tending 
to the furtherance of a trade, the latier statute 
adding that letters patent can only be granted for 
any manner of new manufacture. To be valid an in- 
vention must therefore refer to the mode or manner 
of manufacture, and not to the manufacture itself. 
Novelty is the chief necessity for a valid patent, 
and that cannot be considered new which has been 
described or published in any public record prior to 
the date of the pateut, or has been publicly shown, 
except such articles as may have been on view at any 
of the industrial exhibitions. The manufacture and sale 
of any article prior to its being patented is fatal to 
validity, as also is the public use or working of any 
inventaon. 

Utility is also nominally co-important with novelty 
to secure to any invention the privilege of a patent, 
although, as is evidenced by the specifications which 
are daily filed, utility and even practicability are very 
often lost sight of. 

After considering the needful qualifications of a 
patentee and the duration ofpatents, the author proceeds 
to comment on the requirements of the Patent Laws’ 
Amendment Act of 1852, to give important advice upon 
almost every clause of that Act, and to consider the 
bearings of the law upon the completed patents, from 
its title to its final claims. With the help of a number 
of illustrations, he points out the necessity of care 
in selecting the name, in preparing the provisional 
specification, and in drawing up the complete specitica- 
tion of any invention. 

The importance of a correct and perfect title is 
evident when it is remembered, that before the patent 
is completed, the law allows of opposition or ob- 
jections being raised against it, and as the title is 
the ouly guide, a false or misleading one would 
render opposition useless. The Provisional Specifi- 
cation which, prior to the passing of the Act in 1852 
was represented by a “ Deposit Paper,” is required to 
contain a clear ststement of the priuciples, peculiar 
features, or characteristics of the invention, but not 
with so much detail as would hamper the claims of 
the fuller and better digested Complete Specification, 
which is the all-important document in every patent. 

Upon it the validity of a patent essentially depends. 
It involves in its construction matters of law and 
matters of science, practical knowledge and theo- 
retical knowledge. Hence it must be prepared with 
the utmost care and no little skill, and if, as it 
often happens, the inventor is practically ignorant 
of.the branch of industry upon which he seeks 
to graft an improvement, it becomes a matter of 
absolute necessity to obtain professional aid in the 
preparation of this document—no easy matter, by 
the way—for, as the author observes in his as 
chapter, “few men in the legal profession having 
devoted themselves to its consideration, reliable pro- 
fessional advice cannot be obtained without difficulty.” 
And the same remark applies with even greater force 
to engineers, for there are few, if any, who would not 
feel their professional status jeopardised, if they were 
recognised as “ patent * : 

As one of the best of Weale’s Rudimentary Series, 
we gladly recommend this work of Mr. pin’s 
to the consideration of inventors and intending 


patentees. 
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HEATING versus CONDENSING SURFACE. 
Is connexion with the subject of air-surface condensers, 
which has recently been discussed in our pages, it may be 
interesting if we institute a comparison between the action 
of heating surface and that of condeusing surface, acted 
upon by an air currrent. A pound of coal of fair quality will 
yield during its combustion about 13,000 units of heat, and 
the experiments of Peclet have shown that of this total 
quantity about one-half will be radiated from the 
mass, while the other half will be imparted to the air which 
is introduced into the furnace te support combustion. In 
practice the quantity of air thus admitted averages about 
300 cubic feet per pound of coal burnt, and the 6500 units 
of heat imparted to this quantity are sufficient to raise its 
temperature rather more than 1200° above that at which it 
is supplied to the furnace, In the case of boilers worked 
with a strong draught, as in locomotives and portable 
engines for instance, it is unnecessary to admit so large a 
quantity of air as 800 cubic feet per pound of fuel burnt, and 
the gases passing off from the fire are, therefore, even more 
highly heated than we have above stated, Even allowing 
for certain losses of temperature, which may be caused by 
the entrance of cold air at the firedoor, &c., the tempera- 
ture of the gases, on their entering the tubes, may be cer- 
tainly taken as not less than 1300°, whilst at the smoke- 
box end the temperature will in well proportioned boilers 
be about 550°. The mean temperature of the gases during 
their passage through the tubes will be somewhat less than 
the arithmetical mean between 1300° and 550°, as the 
transfer of heat from them to the water in the boiler will go 
on most rapidly near the firebox end of the tubes where the 
difference of temperatures of the gases and water is greatest. 
With steam at a pressure of 85 lb. per square inch, the tem- 
perature in the boiler will be 324°, and the mean difference 
between the temperatures of the gases in the tubes and the 
water may probably be fairly taken as quite 550°. Again, 
the firebox surface would be partially in direct contact 
with, and partially exposed to the radiation from, the mass 
of burning fuel, of which the temperature would be about 
2200°; and the difference of temperature to which the ab- 
sorption of heat by the firebox surface would be due would 
be 2200 —324—=-1876°. 

Let us now see the deductions to be drawn from these 
facts as to the amount of surface required in an air-surface 
condenser. If we take for an example a portable engine 
with a boiler having 160 square feet of heating surface, pro- 
bably about 35 square feet would be firebox surface, and the 
remaining 125 square feet tube surface. This being the case, 
there would be 35 square feet absorbing heat at the rate due 
to a difference of temperature of 1876°, and 125 square feet 
working with a mean difference of 550°. On the other 
hand, if we suppose the air passing through the condenser 
tubes to be heated from 60° to about 120°, the mean tem- 
perature within the tubes will be 90°, while the water 
formed on the exterior of the tubes by the condensation of 
the steam will have a temperature of 212°, thus giving a 
difference of temperature on the two sides of 212-90 
==122°. Now, if we suppose, in the first place, that the 
transfer of heat through the beating and condensing sur- 
faces is directly proportional to the differences of tempe- 
rature on the two sides of those surfaces, it will be seen 
that the amount of condensing surface requisite to get rid 
of the heat absorbed by the 35 square feet of firebox sur- | 
face will be : 

35 x 1876 
122 
To this must be added the amount requisite to get rid of 
the heat absorbed by the tube surface, or 


538.19 square feet, 


On y BE 
125 x 560 — 568 5 square feet. 
122 
The total amount of condensing surface requisite thus cal- 


culated would thus be 538.194 563.5=1101.69 or, say, 
1102 square feet, an amount equal to 6.88, or nearly seven 
times the heating surface. As calculated in our recent 
article on “ Air-surface Condensers” (vide page 187 of our 
number for March 19), from the data afforded by the ex- 
periments of Dulong and others on the absorption of heat 
by air from metallic surfaces under moderate differences of 
temperature, the area of condensing surface necessary under 
the above circumstances was found to be 2400 square feet, 
or more than twice that deduced from the calculations just 
given. This amount of surface, however, appears to be 
more than is necessary with clean surfaces, and a condenser 
the tubes of which are traversed by a swift current of air. 
Indeed, the experiments lately made in our presence by 
Mr. G. A. Haig, and an account of which appears in a 
letter from that gentleman, published on another page of 
the present number, appear to prove that under the con- 
ditions just mentioned, the area of the surface of an air-surface 
condenser need not exceed four times the heating surface ; 
it being supposed that the 160 square feet of heating sur- 
face above mentioned is capable of evaporating 800 lb. of 
water per hour. To what extent the efficiency of the con- 
densing surface would be impaired by the deposits formed 
on it during use, experience, of course, can only decide. 


ESTIMATING EARTHWORKS. 

We subjoin an ingenious and useful diagram for the 
estimation of the contents of earthworks, by inspection, 
schemed by Mr. John S. Story, a civil engineer of Derby. 

It is designed upon the principle that all equal triangles 
with a fixed vertical angie, D, and drawn from a given point, 








and does not rise mach longitudinally, is, practically speak- 
ing, as accurate as any. The diagram referred to is ar- 
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ranged for a base of 27 ft. slopes, 1} to 1; drawn to ascale 
of 20 ft. to | in, ; but it can be used for any base, by adding 
or deducting an amount (which is easily obtained), accord- 
ing as the base is less or greater than 27 ft. This amount 
would, of course, be fixed for every different base quite in- 
dependent of the inclination of the ground. The lines below 
A B are for cuttings and banks where the ground falls from 
right to left, and those above A B for ground falling in a 
contrary direction. Should the ground be uneven, it is 
merely necessary to draw an averaging line to form a base. 
In the diagram, for the sake of simplicity, only a few of the 
lines are shown; but in one constructed for use they 
should be drawn for every 100 cubic yards; allowance 
can then easily be made should the point, D, fall between 
any two lines. The lines drawn are for cross sections con- 
taining less than 4000 cubic yards per chain; but the 
diagram can be made to measure any quantity. It will be 
seen that by this method the contents of cross sections can 
be taken out quite as accurately as by the ordinary method, 
with far less chance of error, and the amount of time saved 
will be at once apparent. 


THE INSTITUTION OF CIVIL ENGINEERS. 

Ow the evening of Wednesday last, the members of this 
Institution assembled, as has been the custom for some 
years now, at Willis’s Rooms, to reccive at dinner some of 
the leading notabilities in the political, social, and scientific 
world. The chair was occupied by the president, Mr. Charles 
Hutton Gregory, who was supported by the wry 5 

Visitors.—The Duke of Buekingham and Chandos 
Viscount Stratford de Redcliffe, Lord Houghton, Lord Law- 
rence, Lord W. Lennox, Lord A. Churchill, Lord Bury, M.P., 
Mr. Childers, Mr. Baron Bramwell, General the Hon. — 
Lindsay, Sir Henry Holland, Sir Francis Grant, General 
Geddes Walker, Major-General Sir Andrew Waugh, Mr. 
Tite, M.P., Mr. Tilley, Mr. De la Rue, the President of the 
Royal College of Surgeons, Professors Owen and Donaldson, 
Mr. Warrington Smyth, Dr. Percy, Mr. James Fi 
Mr. Julyan, Mr. W. C. non, Mr. Seudamore, Mr. 
Duncan MacGregor, Mr. Wyndham Herbert. 

Honorary Members.— Professor Airy, ¥.M.; Sir John 
Burgoyne. 

‘embers.—Mesers. J. Abernethy, W. Adams, W. Ander- 

son, W. Atkinson, W. Baker, F. D. Banister, J. F. Bateman, 





B, on a given line, A B, as base, have their vertices at certain 
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| so beautiful as they used to be; but he might truly state 
that they were stronger and much more powerful, and this 
strength and er were, as he had already said, due to the 


engineers of 


| moment responsible for the raw dnd the navy not to lose 
| a single opportunity of increasing i 
fog a was, and great as he felt confident it would continue 
| to be. 

| General Lindsay briefly responded on behalf of the Militia 
| and Volunteers. 

| The President next gave “ The Houses of Lords and Com- 
mons,” coupled with names of the Right Honourable 
Viscount Stratford de Redcliffe, who made a most eloquent 
er Lord BR. Grosvenor, M.P. 

Duke of Buckingham, in proposing the toast of the 
evening, “ Prosperity to the Institution of Civil Engineers,” 
expressed the high opinion he entertained of the value of the 
services of the civil engineers, whose works had done more 
to advance the happiness, ity, and eonvenience of 
mankind than any other body of men that ever lived. He 
remarked on the great which had occurred, and the 
march which improvement made since the Institution 
was organised by Telford fifty years ago. From the earliest 
days of civilisation the civil engineers 
their desire to employ the forces of nature so as to render 
| them most readily available for the uses of mankind, and 
| the proofs of this were everywhere apparent, not a in 
| England, but in every civilised country on the face of the 

. They had turned swamps and marshes into fertile 
| grounds, raised water in dry and scorched-up pate, de- 
| velo the hidden riches of sterile and trackless lands, 





| Mr. Bidder, having briefly returned thanks, proposed 
| “Our Visitors,” coupled with the name of Lord Lawrence, 
| which was received with great applause. 

} Lord Lawrence, in reply, seid, so far as his own share in 


i 
been placed, b 
| God's help, to do hie duty, and although during his life “A 
[ Bod been plese’ in some difficult and erg oe nar 
| had always found that, relying on that help, 

the best of his ability, he had i 


W. H. Barlow, J. W. Ba: tte, Jos. Beattie, G. , | to conciliate the inhabitants of that great country which had 
C. F. Beyer, G. P. Bidder, J. Braithwaite, F. J. Bramwell, | been placed under English sway, and to endeavour to heal 
R. P. Brereton, J. Brunlees, W. M. Brydone, J. O. Butler, | the wounds of the past, to less hard the government 
J. A. Caley, R. Chapman, W. Clarke, Z. Colburn, A Cong. | +f strange ated Caacignass, and o» to: sesnnette Se mations to 
beare, J. , BE. A. Co , J- Cubitt, J. NV. Douglass, J. | ee ei Much had been said of w Fraps pry | 
Easton, G. Elliot, M.P., J. Field, H. C. Forde, T. E. Forster, | bad done in England and in Europe. He could not but 
J. Fowler, W. R. Galbraith, A. Giles, R. W. Graham, P. Greck, | think that @ great field was open to the experience and 
Charles Hutton Gre, ry, G. Harrison, J.T. Harrison, T. E. | science of the engineering body inthe Hest; where, although 
Harrison, J. Haw C. Hawksley, T. Hawksley, G. W. | great things ly been done, there still remained 
Hemans, J. Hick, M.P., R. Hod  Jacomb Hood, 8. W.| much more to be done, not only in the way of irrigation, but 
Johnson, R. E. Johnston, T. M. H. Johnston, H Jones, | it the improvement of the means of internal communication 
J.P. Kennedy, T. N. Kirkham, J. Kiteon, W. T. Lewis, | both by water and by land. When he of the 
W. B. Lewis, A. G. Linn, W. Lloyd, W. Low, F. M‘Clean, | ™ighty Himalaya range, at one time pouring down its 
J. RB. M'Clean, M.P., C. Manby (honorary secretary), W.| Waters on the plains im devastation, at another bringing 
Martley, R. C. May, R Paselk, J. Penn, W. Purdon, J pr torylwr var gel uctane cp tye wp by een a 
Ramsden, J. A. Havenhill, A. Ro oe agp miamenns te 
Pg ay thang 3g ee ee an Cusncets en ieee © sania, aon Sapengee © eane 
J. H. Tolmé, G. Turnbull, F. T. igual of access from one part of the country to the . 
Hutton Vi P. W. Wall, P. Westmacott, J. Whitworth,| The remaining toasts were :—" Literature, Science, and 
M. B. Wi R. Price i E W. Wilson, tis Hechaon Mr. Hawkshaw, and responded to by 
and E. Woods. Lord and Sir F. Grant; “ Her Majesty's Judges, 
Associates.—Messrs. I. Aird, H. W. Atchison, eee’ sae 2 a 
SB. Bowden, T. Beaswy, I. Buswy, fe. P., B. Bur- we See See ee ee President 
leigh, R. H. Burnett, A. Carpmael, D. Chadwick, M.P., J.| of the Institution of Civil ~ by Lord 
Chureh, E. , C. de J. H. Edwards, R. Elliot, | Bury, and, having been duly proceedings 
J. 8. Farmer, W. F. Fe Fenton, Jos. Fisher, J. 8. | were brought to a close. 
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AMERICAN RAILWAYS. 
To ras Eptron ov *Exotsexnise. 

S1n,—The recent interesting paper read before the In- 
stitution of Civil Engimeers on the subject of American 
Rolling Stock and Locomotives will be fresh in the memory 
of many of your readers, and, since the time given for the 
discusmon, although extending over several evenings, was 
not @@ifficient to afford an opportunity to. many who were 
anxious to my something on a subject which must be of great 
interest to the majority of engineers, I would ask you to 
afford me space in your columns to detail shortly some 
specialities of construction whieh came under my notice 
during « visit last year to the United States and Canada, de- 
voted almost exclusively to an investigation of the locomo- 
tives and rolling stock, and to the inspection of the leading 
workshops of those countries. In the mechanical con- 
struction of their rolling stock the begie plays a most 
conspicuous part, and is the chief feature of difference be- 
tween our own practice and that of American engincers. In 
America its adoption is universal, whilet in this country, in 
actual practice, it is very little known. There must, of course, 
be some substantial reason for so great a difference between 
the practice of two countries so intimately conneeted. : 

In the first place, then, the permanent way in America is 
generally understood to be inferior to our own, and on this 
point | think very little doubt can exist. The section of rail 
is usually considerably lighter than with us, and is out of all 

roportion to the loads it has to carry. The roads are scantily 
Pallested, and the use of ballast at all is the exeeption, and 
not the rule. Much has also been said about the inferior quality 
of the rails sent to America, but I would venture to say the 
rails are “ more sinned against than sinning,” as I shall pre- 
sently show. 

Those who have not had an opportanit7 of examining the 
permanent way can form no idea of the rough character it 

wresenta. The rails are laminated, bent, crushed, and out of 
Ene to an extent entirely unknown in this country. The 
“ fishing” of the joints is also done in a very inferior manner, 
and there are thousands of miles laid without mas pasar being 
fished at all. On one line, where I was detained owing to a 

oods train being off the track—the result of a broken rail— 
Ptook the opportunity of noting the inequalities of the road, 
and measured the distances the rails had parted asunder at 
someof the joints; I found in many places the gaps to vary from 
1 in. to 34 in., and the ends of some of the rails thus separated 
were off the sleepers altogether. The breaking of the rail in 
question, therefore, ceased to be a matter of surprise. In 
winter the ground is frozen, for months together, almost as 
hard as granite, and, practically, during this time no repairs 
ean be done to the road; to make the matter still worse, in 
freezing it often happens that one rail is elevated 6 in. or 
7 in. above the level of the other. These “ frost blisters,” su 
called, are of frequent occurrence, and the unevenness of the 
line is @ source of great trouble and danger. 

Some idea may be formed from this of the difference be- 
tween the American permanent way and our own. It is to 
such roads as I have described that American engineers have 
had to adapt their rolling stock, and for them the bogie is an 
absolute necessity, as it enables a carriage to pass over such 
roads as I have described with less oscillation, vibration, or 
jolting than is experienced in the railway carriages in this 
country. 

It is only justice, however, to say here that, with increased 
capital and other favourable circumstances, many of the 
American lines are being gradually reconstructed and the 
permanent way made generally equal, and, in some respects, 
superior to oar own ; rails of heavier and better sections are 
being laid down, and steel rails, with steel fish-plates, of 
greater length than ours, are being largely introduced. 

It may, therefore, be worth while to consider if the 
Americans can construct carriages to pass smoothly over 
rough roads, whether it be not possible for English engineers 
to construct stock which, at all events, will run with some 
degree of comfort over lines which are incomparably 
superior. The chief difference between the two is, that in 
the American arrangement, all, or at least the greatest part, 
of the motion arising from the irregularities of the road is 
absorbed by the bogie, and not transmitted to the body of 
the carriage, whilst with us every unevenness in the road is 
at once communicated to the bx idy of the carriage, the result 
being that our carriages oscillate at times to a frightful ex- 
tent, which not only unpleasantly affects the passengers, but 
isa source of considerable extra expense to the railway 
companies, for the earriages require to be much heavier than 
would otherwise be necessary, to withstand the shocks 
caused by the whole weight of the carriage being thrown 
violently from one side to the other; the flange friction and 
also-the friction on the ends of the journals is much increased, 
and the damage to the tyres and permanent way consequently 
much greater. 

The bogie arrangement as illustrated on the walls of the 
Institution is about the best employed in the United States, 
although such a question is rather difficult to decide when 
there are some score of plans to choose from. On some of the 
lines scarcely a dozen bogies are found of the same con- 
struction, but the swing-truck, from its obvious advantages, 
is now becoming very generally adopted, not only for pas- 
senger cars, but on many lines for freight cars also. 

It is often a matter of wonder why omnibuses travelling 
over roads which for evenness Pear no comparison to a rail- 
way should be so wuch lighter in proportion to the load they 
carry. Put hornplates on an omnibus, and you will soon 
shake it to pieces, and no passenger would ride in it a second 
time. In an omnibus, however, the irregularities of the 
road are absorbed by the springs, and not transmitted to the 
body of the vehicle, and why should not the same principle 
be carried out in railway ive ¢ 

On the Metropolitan line, I am aware, a move has been 
made somewhat in this direction, and the carriages in conse- 
quence run much easier, but I think the guinciple taight be 
earried to much greater extent. Some time ago Mr. 
Attock, the carriage superintendent of the Great 








are now 
this principle were carried a little further it would be com- 
paratively easy, not only to pre the transmission of 
sound, but also ‘of violent motion arising from imequalities 
of the road, and the principle embodied in the swing bogie 
of America would accom Tish this, and might easily be 
adapted to the existing rolling stock. : 

But we should stili have the rigid wheel base, which, in 
America, dues not exist, either as applied to the carriages or 
the locomotives. 

The bogie may virtually be said to represent one axle 
always radiating to the curves, which is the only true posi- 
tion for an axle to run in. 

There is certainly one drawback to the bogie, and that is, 
its extra weight and costly construction. With such a per- 
manent way, however, as we have in this country (although 
not by any means incapable of improvement), I think it 
would not be difficult to construct a carriage embracing the 
principal features of the bogie without very materially alter- 
ing or increasing the weight and expense of our present 
rolling stock. Mr. William Adams, of Bow, designed a 
earriage with axles which radiated truly to every curve; and, 
more recently, Mr. John Clark, who so successfully intro- 
duced his valuable continuous brake, patented a simple ar- 
rangement of radial axle. In Clark's arrangement there 
are three axles which radiate mechanically; the centre axle 
has free lateral motion, whilst the end wheels have only a 
motion fore and aft, so that on a straight line, as well as on 
curves, carriages run perfectly steady. Vehicles constructed 
on this plan have been very successfully running for the last 
three or four years on railways in South America, where Mr. 
Edward Woods was the first to introduce them. More re- 
cently Sir Charles Fox has sent them out to Queensland, and 
at the present time some of the carriages for the Mont Cenis 
and other railways are being constructed on this principle. 

Having said so much in reference to the principle and 
utility of the bogie, | may proceed to another distinctive 
feature in American rolling stock—the chilled cast-iron 
wheel. The Americans are perfectly familiar with the con- 
struction of our carriages, wagons, and locomotives, and the 
best English examples have been tried on their lines of rail- 
way. I saw in the shops of several railway companies num- 
bers of English-made wheels, both wrought iron and wood ; 
some of these had been tried, but very soon broke up, and 
were frequently the cause of accidents. 

However anxious American engineers are to adopt the 
best arrangements of their own or other countries, we have 
not been able to offer them wheels at all approaching in 
strength, durability, and cheapness to their cast-iron chilled 
wheels. 

it wasshown both in the reeent paper and during the dis- 
cussion which followed upon it how much stronger, cheaper, 
lighter, and enduring these wheels as manufactured in 
America (and also on the Continent, where they are largely 
used) are to our own. Since the Americans have paid us the 
compliment of trying varieties of wheels manufactured in 
this country, we might return the compliment, and see how 
far their wheels would be valuable to us here. One of our 
most enterprising locomotive superintendents, Mr. William 
Adams, has already made an experiment with them, and 
in reply to an inquiry as to the result, says, that after run- 
ning them for a considerable length of time under the 
bogie of one of his heavy engines, he could see no traces of 
wear at all, and that the surface in contact with the rail was 
simply polished. 

A well-known engineer during the discussion on the 
paper, suggested the possibility of making these wheels from 
Seotch iron, but, although exhibiting a remarkable tensile 
strength (as he explained) for common iron, it would fall far 
short of the strength and quality requisite for railway wheels. 
The American wheels are made from the best cold blast char- 
coal iron, the strength of which is exceedingly great, as may 
be judged from their test bars standing a tensile strain of 18 
to 21 tons per square inch of section; and not only is the 
tensile strength great, but their tenacity is equally striking. 
In breaking the pigs I have seen them bend to a very visible 
extent before separating. Scotch iron in one or two in- 
stances has been attempted, mixed with superior American 
iron, but without success, and all such admixtures are re- 
garded with extreme suspicion, and are only attempted by 
inexperienced or unprincipled manufacturers. It is worthy 
of remark that even among the better class of charcoal irons 
there is almost as much difficulty in obtaining suitable 
material (with the requisite chilling and other properties) 
for these wheels, as there is in selecting suitable material for 

Bessemer steel. In America out of a considerable 
number of generally excellent irons there are not more than 
half a dozen which have obtained a special reputation for 
this class of work, among them the Salisbury, the Richmond, 
and more recently, and with remarkable success, the Acadian 
charcoal iron, which, notwithstanding the very high duty of 
nearly 21. ton, bas been iespented oom Nova Scotia for 
the manufacture of chilled wheels by Messrs. Whitney and 
Sons, of Philadelphia. 

In Germany, too, where these wheels are greatly in vogue, 
and where their manufacture has been conducted with special 
skill, the range of selection of really suitable irons is com- 
paratively small. The cost of such iron ranges from 61. 10s. 
to 71. 10s., or even more, per ton in the States, and the price 
of wheels 2 ft. 9 in. diameter, weighing from 400 to 554 ib., 


ranges from 22. 1és. to 3/. 7s. 6d. per wheel, or an average of 


about 141. to 141. 10s. per ton. The distances travelled 
hy these wheels have been variously stated, but the average 
may be safely taken as from 100,000 to 150,000 miles. I may 
just mention that the wheels are not keyed on, but simply 
forced on by hydraulic pressure, varying from 20 to 30 tons. 
There is nothing peculiar about the axles employed, but the 
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efforts made by all 
railway companies in America to secure the — 
amount of comfort to the gers. The subject of venti- 
Jation has oecupied attention, and ingenious 
contrivances for effecting this most desirable object are very 
numerous and interesting. It is a very easy matter by open- 
ing a window to admit a rush of air into a compartment, as 
many of us know to our cost, and it is very uncomfortable to 
be stifled by having the windows closed altogether ; between 
the two—in this country—we have very little alternative; 
there are certainly what are termed ventilators over the 
doors, but they are all but useless, not being constructed on 
any correct principle for the proper circulation of air. 

Now, the Americans have a very simple plan for exhaust- 
ing or drawing the impure atmosphere out of their carriages, 
which is the principal.diffieulty experienced in all attempts 
at ventilation. On one occasion, whilst travelling in a sleep- 
ing car, I felt a strong inclination to smoke a cigar; I asked 
the attendant if it were permitted, and was informed that 
such a thing was never allowed ; but, seeing that I was an 
Englishman—and with that desire which, I must say, evinces 
itself at every turn to show attention to our countrymen— 
he said: “ Though it is not allowed, Sir, I will fix you up so 
that you can smoke your cigar and no one shall know.” I 
was curious to see how this was to be done, as there were 
passengers sleeping on every side who would certainly have 
complained had they perceived anything so unusual. Pre- 
sentiy he appeared with a small flat board about 7 in. wide 
and 13 or l4in. long. “ This, Sir, is the ventilator, which I 
shall put in the window, and you can then smoke as much 
as you like.” He then opened the window, and inserted the 
board so that it projected at right angles to the carriage- 
body, immediately causing a strong outward current of air 
which took away the smoke. The principle of it is easily 
seen: the board causes a rush of air in front of the window, 
to the distance it is projected, and a vacuum is thus created 
on the other side of the ventilator, and the air exhausted 
from the carriage. With this simple contrivance—and the 
same principle is carried out in various ways by the 
Americans—for exhausting the foul air, and by admitting 
the pure through a considerable area of fine wire-gauze, 
either in single sheet or a double, placed so as to leave a space 
between the two—instead of allowing the aur, as is the usual 
practice here, to rush through unchecked openings injudi- 
ciously placed, causing dangerous draughts—we should have 
a very efficient method of ventilation. 

I would next make a few remarks on their locomotives 
It has been said that the difference between English and 
American locomotives is in outward appearance only: this 
may be so to a great extent, but I think there are points 
of detail (and points of detail are sometimes very important) 
which are worthy of note and consideration. The first 
glance at an American loecmotive gives you the impres- 
sion ef an old Bury engine with a bogie in front and a 
great deal of Birmmgham finish, and one is inclined to 
imagine that American engineers cannot have seen Eaglish 
locomotives, but this idea is soon dispelled when they are 
examined in detail or their performances witnessed. The 
curves on some of their main lines are very severe: as an 
example, those on the Pennsylvania Central above Altoona 
are set out toa radius of 600 ft., not for short distances 
only, but in long lengths of continuous curves. The heavy 
traffic is worked over this section of the line by means of 
six-wheeled coupled engines, which in passing round the 
curves have comparatively no flange frietion at all; the 
bogies of these engines have a swing motion similar to 
that of the carriages, which leaves the engine, to a great 
extent, free in front; the bogie wheels are made to correct 
gauge, and, in order to prevent grinding or flange friction, 
the leading and centre driving wheels are wary without 
flanges, the leading wheel having no flange and the middle 
wheels being very slack in gauge, whilst the trailing 
wheels fit the gauge exactly. From this it will be ap- 
parent that there sre no binding points throughout the 
whole wheel base. The tyres of the two middle wheels 
are made much broader to allow the necessary lateral travel. 
Four-wheeled coupled engines are also sometimes made 
without any flanges on the driving wheels. 

The framing is made of square bar iron, ree together ; 
plate-framing has been tried and abandoned. The slide 
valves are horizontal and worked by means of a rocking 
shaft ; direct-acting valves have been tried, but given up, 
and all engines with such valve arrangements sent from 
this country have been altered. : 

Instead of the balance weight to the link motion, a simple 
arrangement of coil spring has been substituted, which 
has a neat appearance and enables the reversing lever to 
work more freely, ' z 

A “Ramsbottom” arrangement of screw-reversing gear 
has on some lines been adopted in combination with the 
reversing lever, so that either one or the other can be used. 
The eccentric straps and sheaves are of cast iron, neither 
brass nor white metal being used. They wear auch better, 
are much cheaper, and give no trouble. The smokebox 
simply a continuation of the boiler plates, and the smoke- 
box-door is of cast iron. This makes a strong substantial 
arrangement, and at the same time cheap and easy of 
construction. 

Steei boilers are becoming very eral, and were to be 
found in the locomotive shops of all the railways I visited, 
and steelfireboxes were also very largely caginyed. American 
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country, the use of iron plates Would soon be 
The fireboxes are only ¢ in. thick, and some-of the 
a informed me that, were it not for the 
ity of the stays, they would have them still thinner. 
Thin plates are advantageous in two ways; steam is - 
rated more rapidly and economically, they admit of easy 


expansion. 

Steel fireboxes have broken in this coun 
lieve, was owing in a great measure 
plates. Whilst we are hesitating j 
use of steel boilers, the American 
field of experiment, and are now 
a steel boiler tested at Pittsburgh, 
the boiler was 38 in. diameter and 4 +. 
stayed longitudinally. Some of these stays 

ressure of 780 lb. on the square inch, and 
Cviler was blown out, the thickness of the: 
much greater than in the barrel. Before bi 
stretched 4 in. in circumference beyond its 
sions. ih. ae 

The weight on the driving wheels of the 4-wheeled coupled 
engines is from 8 to 12 tenn bela very excessive for the pre- 
vailing light sections of rails. . et a. ee 

We are astonished when accounts teach wa of the 
of rails broken in America, but to any one: 
there and investigated the subject, it is ® matter 
that the number is not ~ The — 
generally, is from 56 to 60 1b. when new, but the boiler surface. Sen eee Ribas j 
years’ hapd wear this will be reduced to about from 48 to} © Inregard to the quantitpof air, there is no doubt the 
52 lb. The rails are so crushed in many places as to reduce | estimate you made on the-}9th March, page 188, was 
the section to the web and -bostom only. That such rails|mearly correct. The fan which we used was @ very 

























by @fan, produced 194 gills 
1083 square inches are oe z ‘ 
gallon, in an hour. But 1083.equiam 
possible, 7} square feet; but ass 


mg surface in a locomotiye boiler 4 
Water per hour, it is plain that ¢ 
ir ip. the. eooli : 
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should break with engines of 30 to 35 tons, with 12 tons on | fashioned affair, np Sens re lain} 
an axle, is certainly not surprising. inches each revolution ; so that when giving 1570 revolutions ff thin 
Though the engine plays a destructive in the wear and | it would throw 125,600 cubic inches of air per minute, or Sewt. for the 
tear of the rails, the wagon stock is equally, if not more, de- | 125,600 607,536,000 cubic inches per hour; and as that i dead weight on 
structive. The worst feature in this department is the in- | quantity of air only produced 1 aie per hour, we must i not having 
efficiency of the springs under the wagons. India-rubber | i and by not 











increase it, 1p the ratio of 194 to 32, to get the quantity for 
extent, and th ds of 7,436,000 * 


is em toa are hour, say, 19.5: 32: 
provined with nothing but small blocks of rubber of such | cu 
insignificant dineneiane 20, virtually to render the ~— 

without spri at all; im winter time, especially, w. 
the cron intidion ae Sau ag stone, and when the greatest 
amount of elasticity in the stock is required, these small |. 
blocks of rubber are i of no value, and 
weighing, when » from 20 to 25 tong, are running dad 
over the frozen track. Some of the wagons, id 

steel springs, are very little better. I pa 
the springs and thenr actually “ier exceed 12 in 
tween the bearing pointe, mem § 

any relief to the superincumbent aeons 

of anxious American letters om the subject of rails sent out 












from this country, both iron and.steel; bat of what extra- pump, and will, by means of that give more 


ordinary ial musta rail be made tostand such punish- |extra power to the engine than is requisite to drive the fan 


es el 








I will not-now attempt to,di i i 

As a brief comparison of relative amounts of dead| 1. Jet us.assnme we have an 
weight to the load carried would, perhaps, be interesting to | boiler, with 160 square feet of heating surface capable of 
your readers, I may mention that the American carriages | boiling off eighty gallons of water per hour. 
generally carry about 70 passengers each. The weight of} 2. us assume that the engine consists of two 8 in. 
the carriages, formerly, was from 12 to 15 tons, but those }cylinders, which will together have an area of 100 square | Res; 
recently constructed are no less than 16 to 17 tons. inches in the two pistons. 

The “drawing-room cars” (so called from a fear of makin 3. Let us assume that the engine is worked with steam at 
any avowed distinction of class, such as first, second, and | 76 Ib. ssure above the and that the steam is 
third) are still heavier, while the weight of the sleeping | cut off-at one-fourth of the 
cars are from 20 to 35 tons. The greatest difference, however, | 4. Let us assume thatthe condenser (made of brass) is 
between the practice of the two countries lies in the dead | 44 ft. diameter, 30 in. high, and. filled 673 
weight to the paying load in their goods traffic, The largest | bore. Such seondenser will contain my ge in out- 
proportion of their freight cars are covered ares i in 1 
measuring from 28 to 30 ft. long and about 8 ft. 6 in. 
wide, with a bogie at each end. ‘the total weight of these 
wagons is from 9 to 11 tons, and the load = re- pas well a A oomnd hour. ; : 
quired to carry is from 9 to 12 tons, or, prac’ y, an Now, where 7 steam expended ; ‘ ad i hs 
cual weight of dead load to the paying weight carried. sure at the end of thesteoke willbe about 5b. above the | profession the indispensability of the study and discussion of 

So miscellaneous are the weights and dimensions of our | atmosphere, and itg+yolame@bont 1900. . Therefore to use | all-important science. ; ' E 
English wagons that it is difficult to classify them, bet up the whnGestenO WE 00 galt Pe hoeiios-auene werk the Py ae ae a ny Sagal ney oy ae mp4 
taking a fair average we may safely assume that as regards |. : 2 , : theme, z evening discussion 
dead Sight we ies an advantage of at least 30 per cent. in _—— at 400 fh. pe minaly, Sqpes 2 L78eubic ee ee ye ps patieiion yy ng 

i ‘ tution Engineers Societ 
our favour. tom, fle, yous be, ed gh minute, and 277.78 XG0= 166668 ft. a ae ie Kagem, ape be accounted for, unless teh ee 
IVESEY. “12.82 : ubic fe ‘ 
Jamns Livese 12.82 euble feet ofwater, and 12.82 ho NS LY, wee om ere 











ENGINEERING CHEMISTRY. 
To tus Eprror ov Exoingerine. 
Sin,—I have been looking anxiously for some notice of 























9, Victoria Chambers, Westminster, 8.W. | 1300 m ashame 
_—— —~--——— | water is as nearly ible #0 gallons. ies but it is difficult to find any other. { : 2 , 
$ u | But 751b. steamwWhen cuf OM at Omedurth of the stroke} That ought to be done in this matter is obvious 
ROAD LOCOMOTIVES WITH AIR-SURFACE | will give an wpressure of 4791b. on the piston when | all who the ochioet. and, i Solieve if you use 
CONDENSERS. | working into # or 323 Ib. when not g: your ¥ influence, one at | above-mentioned 
r 2 s the is ing with- | Societies may be induced to act in the matter. 
To THe Eprror or ENGINEERING. | The power exerted ther, when working The al er. aa 
Srm,—On the 17th April several new experiments, of ar | out ‘ condenser} sgt ee ] nly other ae form ceca ot 
‘ ing i , were tried in your presence with | pounds r minute; three-tenths . engineering chemists chemical 
oo paces yon et mare: pan bose - 393,000 for friction, we get 17, as “the free = to that most baneful of influences, viz., the splitting of 
1. The inside tubes being closed with cotton waste at top | vailable power” that canbe to machinery or | hteresta. will in the Fo nw thes 
and bottom, so that we might find out the actual condensa- |to moving the engine * it when ne ~ move matter, believing aa 
tion due to the outside casing, we found that it condensed at | working ae 1 , there toe i Sam immediately 
the rate of 9 gills per hour. But when We put on s oo yif We-ean’ keep up in | Were you so, I remain y faithfully, enix 
2. The cotton waste being removed from the inside tubes, | that condenser « vacuum of 121B. om thé inch, t April 24, 1869, 
and a free current of air being admitted up the tubes, we the on the will become 1244.76 lb. London, aver 
found the condensation to be at the rate of 10} gills per hour. | on the square inch, and the whole er exerted when work- 


3. The fan being now set to work and revolving about 800 ing as @ condensing engine will bo 4476x100xM0= New Port ayy Docxs ar Matra —In tos : 
times per wits the apparatus produced 21 gills per hour. 1,790,000 foot-pounds; but from this we must deduct 48 | from Mr. Onslow, Hoorn Be nay the 

4. The speed of the fan being increased to about 1000 re- ee aoe oe Ronny eay re tag ge ——_ port and ad vay a 

7) id 2 i > aD i ia, ; se ; =8, ’ . - mons 
watt ns per minute, the apparatus produced 23} gills per |aghin we must inc the power equim sive the fone, Lol 

5. The of the fan being stil] further increased to | which eondense the steant. to ‘wor! wet oe mm though some been experienced from a 
1570 wna. al the produce was 7. per hour. | keeps up the vaeuam, and these I estimate at b-horse power, | large area of it a 

We found that the temperature of the air passing through, | via., 8-horee power to drive the fans, and 2-horse © | remedied by taying 
although to the hand it did not seem more than 76 or 80 de- | work the ait pump. But 6-horses power are X6= | works at the north-west basin have partly 
grees, was when tested by the thermometer very much higher, | eee sander and if we deduet this from the above, | st the instance of the bagred ht smeee § “ery Aeetoar ome 
for the thermometer showed it was issuing from the ng 4 a! feo ovaiistle A onsen + rer nay 9 om San sw salah oe: Soa , Seenpeiastane 
the pipes at 128 degrees, while the heat of the ing | fre om Bots mend ad ie: with «lon iat | Glaeed by FAS different 
* For partieulars.of this condenser see Mr. Haig’s letter | it when it iv working as a condensing engine? If these calow- } y , — 
on page 243 of our number of the 9th inst, lations then be correct, it seems that the samme engine would 
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MACHINERY FOR ROLLING DISC WHEELS AND TYRES. 


DESIGNED BY MR. BENJAMIN WALKER AXD MR. JOHN FREDERICK A. PFLAUM, ENGINEERS, LEEDS. 
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Me. Bexzamis Watxer and Mr. John Frederick A. | 
Pflaum, of the Goodman-street Works, Leeds, have designed 
and recently patented, the machinery for rolling either disc 
wheels or tyres, of which we annex illustrations. To enable 
either dise wheels or tyres to be produced by one machine, 
Messrs. Walker and Pflaum make the two main spindles to 
which the pair of rolls are fixed, run in bearings in strong 
framings, these framings being mounted on centres, through | 
which the driving shafts run. The centres just mentioned 
are carried by slides capable of sliding to and from one 
another upon the bed of the machine, so that by bringing 
the slides close up to one another the spindles may both be 
brought into « vertical position, or by separating the slides 
they may each be made to incline one towards the other 
The upper ends of the frames carrying the rolls are drawn 
together by a suitable arrangement, so as to give the re- 
quisite pressure, and thus the main spindles can be made to 
work at different angles, and can be made to move to or 
fro at either end simultaneously or separately, as may be re- 
quired. If it be uired to work the machine for rolling 
dise wheels the spindles are made to incline to one another, 
and conical rolls are affixed to the spindles, but if it be re- 
quired to work the machine for rolling hoops or tyres the 
spindles are brought into a position parallel or nearly so to 
one another, and rolls suitable for rolling hoops or tyres are 
affixed to them. Machines constructed in a similar manner 
to that above described may also be adapted for rolling dise 
wheels only. 

In our engravings, Fig. | is a side view, Fig. 2 a plan, and 
Fig. 3a transverse section of one of Messrs. Walker and 
Pflaum's machines, adapted both for rolling dise wheels and 
also for rolling tyres. In these figures, aa, are the two main 
spindles running in bearings in frames, bb, the lower ends of 
which are mounted on axes, cc. The frames, 5, are made in 
two parts capable of sliding one within the other, the lower 
part which carries the lower bearing of the spindle, a, being 
mounted on the axes, ¢, whilst the upper portion of the 
frame has spindles Projecting from it which are received in 
bearings on slides, d, capable of being moved along a bed, e. 
By this means either the lower or upper ends of the spindles, 
a, can be moved towards or away from one another. 

Upon each of the spindles, a, is ted a hollow spindle, 
ft. Cling n'a bopenp tate this hollow spindle carries a 
key in a keywa in the spindle, a, s0 that the spindle, 
4, must turn with the bevel pinion, but yet can slide endwise 

it. The hollow spindles are carried by the lower 
ts of the frames, 6, which pivot on the axes, c, and the 
pinions are driven by bevel wheels, g, carried on these 
axes. The bevel toothed wheels, g, are themselves driven by 
other bevel pinions, 4 A, carried by the main axis, &, of the 
machine, which is driven in any suitable manner. One of 
these pinions is made fast with this axis by a key capable of 
iding in a keyway ; the other bevel pinion. is carried by 
short axis capable of turning freely around the main 
axis, &; and this pinion can either 








a 
be made fast with the 


a 


main axis by means of a clutch, m, worked by the clutch 
level, m', sothat it shall turn with the main axis, and so re- 
volve at the same speed as the other bevel pinion, k, or it can 
be driven ata slower speed by making the clutch, m, fast 
witb the tasthed whesh, o, ebhdb abedies thasetebmeeen te 
main axis, and which with a toothed wheel, o, on the 
intermediate shaft, p. is latter shaft is geared by another 
toothed wheel with the toothed wheel, g, on the Ww axis 
of the pinion, & ; and this hollow axis and the pinion carried 
by it is thus driven at a slower speed than the main shaft. 
This motion is only required when the machine is to be 
used for rolling tyres or hoops; but when the machine is to 
salien die cee only it is not required; but 
in this case both of the pinions, &, can be driven directly 
peace Pgh axis. Nee been Roe ee 
ng or hoops, it is , a8 
commencing to out a hoo into « tyre the ddheence in 
diameter between the hole in the contre of the hoop and the 





| shown in that re. 
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outer circumference of the hoop is considerable, and the roll 
in the centre of the must revolve at a much less surface 
speed than the outer roll ; but as the hoop enlarges in diame- 
ter and becomes less in thickness or depth the speed of the 
inner roll should be increased. This has in some cases been 
effected by driving each of the rolls by separate engines ; but 
this arrangement is somewhat costly and complicated; 
whereas by employing differential gearing for driving one of 
the rolls all the changes of speed which practically are found 
to be necessary may be obtained with very little extra cost 
in constructing the machine. As before stated, this arrange- 
ment of transmitting motion to one of the rolls by differential 
gearing is applicable to other arrangements of machinery for 
rolling hoops or tyres than the one above described. 

The bevel toothed wheels and pinions, g and f', are carried 
by slides, r, sliding on the bed-plate, s, of the machine. The 
slides, 7, can be moved towards or away from one another by 
means of right and left-handed screws on the spindle, ¢, 
which can be turned by a separate — or by hydraulic 
gear or otherwise. The slides, d, can also be moved towards 
or away from one another by right and left-handed screws on 
spindles, /, geared together, as shown, so that they revolve 
simultaneously. 

When the machine is to be used for rolling hoops or 


| tyres suitable rolls are applied to the upper ends of the 


spindles, a, and these spindles are brought into a vertical 
position parallel with one another or nearly so. The roll 
which is within the hoop out of which the tyre is to be formed 


| is the one driven by the differential gearing, and this gearing 
| is put in action so that the inner roll shall be driven at a 


slower speed than the outer roll ; but as the tyre becomes en- 
larged in diameter the spindle of the inner roll is driven at 
the same speed as the spindle of the outer roll. The tyre 
during the rolling process rests on a table level with the 
rolls; this table is not shown in the engravings. When the 


| machine is to be used for rolling dise wheels, the slides, r, 


are moved away from one another to set the spindles, a, at 
an angle to one another, as shown in Fig. 4, and suitable 
rolls are applied to the w ends of the spindles, as is also 
dise or bloom to be rolled out 
into a dise wheel is by means of swages first made to the 
form shown in section in Fig. 6, and is then placed between 
the rolls, being supported on the underside by the roll, «, 
and being held from rising by the two rolls, , v- 
earried by the spi @, are then drawn 
aan enueed to proce upan tho din ar tines, ond ane €2 
mnie 0 Rey aCe r, are caused 

pproach one another unti apy ae Se 
the position shown in Fig. 6. The dise or bloom wil 
this time become enlarged in diameter, and the 





ere gradually moved away from one another oo ao sot to Vind 
too ly upon its circumference. 
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SAULT’S ROLLER SLIDE VALVES. 


Fic. ft. 








As long ago as the year 1843 Mr. John Hick, of Bolton, 
patented a rotary engine having a peculiar form of com- 
pound slide valve, the laps of this valve resting on the face in 


the usual way, whilst. the back was supported by rollers Blackwall the ironclad Avni Hah, built by them the 


which ran upon rails placed on either side of the valve 
parallel with the direction of its motion. In this vale, of 
which we gave an engraving on page 323 of our first volume, 
the rollers revolved on studs, or axes, fixed to the valve, and 
there was consequently a certain amount of rubbing, or axle, 
as well as rolling friction. In valves su uently constructed, 
both in this country and in America, t friction has 
been avoided by so placing the rollers between the valve and 
cylinder face that the former rolls upon them. Provisional 
protection for valves thus fitted was taken out in this country 
in 1859, by Mr. Thomas Fitton, of Manchester, and subse- 


| THE TURKISH IRONCLAD “AVNI ILLAH.” 


| Ow Wednesday last the Thames Ironworks and Ship- 
| building Company successfully launched from their yard at 


Turkish Government. The principal dimensions of this 
vessel are as follows : 
ft. in. 
Length » 225 0 
Beam on. ee 
Depth wi 4 


Tomnene 1400 B. M. 
Horse power, 400 

Single screw. 
Armament, 4 12-ton guns, or 300-pounders. 
Armour plated 6in. armour on 10 in. of teak. 





quently, in 1863, Captain Richard C. Bristol, of Chicago, ob- 
tained an English patent for the roller slide valves known 
by his name, his American patent having been taken out in | 
1860. During the past eight or nine years roller slide valves | 
have been largely applied in the States, both to locomotive | 
and marine engines, and we have received very favourable 
reports of their working, it being found that there is no diffi- 
culty in adjusting the bearing upon the rollers, so that the 
valves may be tight, and at the same time move freely. 
Roller slide valves have also been applied in several instances 
in this country. 

The engravings, which are annexed to the present notice, 
represent arrangements of roller slide valves introduced by | 
Mesers. M. and T. Sault, of New Haven, Connecticut, U.S., 
Figs. 1, 2, and 3 showing a valve for marine ines, and | 
Fig. 4 one for locomotives. Instead of in ng small 

| 
i 


rollers directly between the valve and its face, Messrs. 
Sault employ rollers of from 4 in. to 1 ft. or more in diameter, 
according to the size of the valve, these rollers being ar- 
ranged on either side of the valve, as shown, and each pair 
being connected by a spindle, which bears against steel | 
plates fitted to the valve, as represented in the . The 
pressure on the valve is thus transmitted to the spindles, 
which rol] freely on the plates, and through them to the 
rollers, which bear on steel bars or strips secured by screws 
to the cylinder face. As the spindles are of small diameter | 
compared to the rollers, the extent of their motion on the | 
plates against which they bear is but small in comparison to | 
the stroke of the valve, and the position of the rollers with 
relation to the valve does not alter greatly during the move- 
ment of the latter. The remaining details of the arrange- 
rangement will be readily understood without further ex- 
planation, and we need only add, therefore, that a consider- | 
able number of Messrs. Sault’s valves are now in use in 
America, particularly on locomotives, and we have heard 
favourable reports of their performance. 


Baitway Travetsine ty Inpra.—A correspondent of the 
Times writing from Umballa says :“ As a striking illustration | 
of the changes being wrought by railways in India, it mav | 
_ recorded that I travelled from Calcutta to penare in 41 | 

ours, including stoppages, by the special train which pre- | 
the Gotmaap Bensude, spent 24 hours there, and | 
returned by the ordinary express train in 52 hours—a dis- | 
tance of 1154 miles, or 2308 both ways. The sleeping | 
carriages enable the traveller to undertake such a continuous | 
journey with comparatively little fatigue; but the dust | 
and dirt who shall describe? The cost, first-class, is about | 
121, ‘each way with a servant. Dinner at refreshment- | 
rooms, better than those of England, costs 6s. 3d., with a | 
quart of Ind Coope and American ice ad lib.” 


| form of battery must obtain 


The special feature in this vessel is the peculiar form of 
battery, which has been named by Mr. Mackrow, who de- 
signed it, the Violin Battery, from its form in plan closely 
resembling that of a violin. The object in so constructing 
this battery is to obtain the greatest possible are of trainin, 
for each gun, which, in four of the ports, 


| 


| in the two foremost 95°, and in the two aftermost ports, 


which do not fire in a line with the keel aft, 89°. Thus, the 
foremost in the foremost end of the battery fires in 
line with keel ahead, and trains round to 

beam; the second gun fires from 20in. bef 


| ore 
| within 10° of a line with the keel aft; the third gun trains 


from within 10° of a line with the keel forward round to 


| 20° abaft the beam aft; and the fourth gun from 10° before 


the beam round to within 20° of a line with the keel. 

All four guns can thus be fired on the broadside, converg- 
ing in one point at a distance of 110 yards from the ship's 
p> three of the guns can converge at a distance of 16 
yards from the ship, and two of the guns within the breadth 


| of the shi 


With aes who prefer the end-on system of firing this 
i erence, as the two foremost 
guns can be fired in a direct line with the keel, and the two 
after ones within 10° of a fore and aft line ahead, and this 
mode of attack will be preferred by many, as the vessel bow 
on presents but a small mark for the enemy ; but for breach- 
ing a fort, where it is necessary to concentrate the fire of the 
four guns simult ly, the broadside fire will be of the 
greatest service. 

It will be remembered that a smaller vessel, carrying two 
guns 300-pounders, was built with a similar form of battery, 
for the Hellenic Government, and the present vessel is a 
further development of the principle for four guns, also 
300-pounders. The are of training, though large, is less 
than in a double turret vessel, but there is this advantage 





| over the turret : a fire in a line with the keel right ahead can 
| be obtained, and accommodation for the crew provided, 
| and no risk of damage to turret by jamming, whilst all 


necessity for fall-down bulwarks is ; 

Another vessel is being built by Messrs. Samuda upon this 
lan, and of precisely the same dimensions, and will be 
nooo in a few weeks. She has engines of the same 
nominal horse power, but has been fitted with double screws. 
We shall, next week, give a plan of the Avni Illsh, which 
will explain the arrangement of her guns more clearly. 





Tue Ex-Rattway Kuva.—We are informed that a pro- 

1, intended to be made to the proprietors of the North- 

Railway that they should grant an annuity of 2001. 

for life to Mr. George Hudson, has been abandoned.— Pall 
Mall Gazette. 
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i 
nor could I have had 

Knowledge. T invented it with my pon te hand when writing 
a tests; I therefore the merit of 
first it in the British Isies, where I hope to see 
whee Pa, iatsner iene 
w at ™, . 
namely: “The rails ma te mated te node td oe 
sleepers and fished ; and ea ato 
weights of hard metal from 5 to 8 tons ata 4 
so as to wear out the rails entirely; when euch 
place the rails must bave borne at least 10,000,000 tons 
rolling at the rate of 20 miles per hour, or 6,000,000 tons at 40 
miles per hour. If 1 in of the rails be found to fail 
under this test the whole lot may be rejected.” The manu- 
facturers, however, on being to im reference to this 
clause admitted its fairness, and seemed not displeased 
that the present absurd and impossible test might be 
dispensed with. I have had rails supplied subject to this 
test, but my apparatus is not quite complete, otherwise I 
might furnieh with its. The requirements in 
Gas shove epectication 1 Seed pen hte B teed sinty 
of Mr. Price Williams's , to which we permanent- 
oS also from 4 perusal of 
of Mr. C. P. Sandberg’s paper read at the of the In- 
stitution of Civil Engineers on the 3rd of March, 

yon Was cannot sguen wit oes eomepentonh = A.6.3." 
iven cannot ™ . B” 
ics every tall choull undatge'e tetal, A test to be of any 
value should go on until destruction. ao 
view of Mr. ur, that a few samples determine 
the quality of the whole, as I believe manufacturers can 
make rails uniformly good, or uniformly bad: I consider, 
however, he chooses too few samples, namely 1 in 500. | 
peed himad da harageg agree thoy oo movant gaa 

wo actually test 1 in every using 
intend of wins bans The tarts af ho sottins I ame 

in diameter, about 10 half rails 


1128 x 8 x 7% x Bet 
One day's such work would fully develope defects in bac 
rails, and three or four days would wear out those of a good 
uality. A 40-horse power (nominal) engine would work 
the machine at this speed. Were the speed only 20 miles 
hour, it would require twice as man partes Sane ond 
Lice Gauss 6s ting 5 Sens. tah oop .tins illiams) to 
wear out the rails. Mr. Liernur describes his revolving 
machine as “a ear;” does he mean that the “car” was a 
ps hs cirele like my frame; for otherwise, with a single 
revolving car, and nothing at the ite side to counter- 
hi ude P taeaet eee ythin ts biccpentieation chee 
i P not see anythi i i t 
wllcuing tho sending of te demmae to tan te avon at 
the rails, which is set forth in mine. I consider a rail ought 
pete sr ager ce hen ue Shy . 
wise, a unsound or badly sleeper w: cause 
a fiestuse of tha rail in contain, I tothl caauety ot 
that this mode of testing will accurately determine as well 
the wearing as the bearing properties of rails, in which I am 
od by the remarks of your correspondent Mr. C. T. 
Liernur. 


I am, Sir, your obedient Servant, 
James Paice. 

P.S.—Machines as above sketched out, if made con- 
venient to centres of rail manufacture, might do good busi- 
ness in testing for the manufacturers the rails as rolled, and 
at the same time be employed by railway companies, or the 
large railways might have their own apparatus driven by a 
shaft from any stationary engine when otherwise unem- 
veges as during the night. 

blin, April 22, 1869. 


T Siteetag nednemten tee 
HE i i ‘ are all 
dated within the year 1868; and that year be given 
in them, at the annexed prices, from the Great Seal 
Patent -lane. 
Rc Mery of 10, Strand, and 
Coope > uare, various 
riba alas Gk dedew Oak on add wes 


(No. 2285, 10d.) William Turner, of Blackburn, patents 
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vantage. 
No. 2251, ia) John i Po Nya stp? remy 
ot ieation of wire webs, in of felt, t rollers 
of paper-making machinery. 

"(ile 2252, 10d.) Willtam John Cockburn Muir, of West- 
minster, patents methods of constructing iron permanent 
way, which we could not describe briefly, but of which it is 
probable we may publish engravings in a future number. 

(No. 2258, 10d.) Charles John Galloway and Charles 
Herbert Hoit, of Manchester, patent the form of steam boiler 
which we illustrated and described on page 82 of our sixth 
volume. The patent also includes forms of feed-water 
heaters intended to be placed in the flue leading from the 
boiler to the chimney. 

(No. 2261, 8d.) Daniel Webster, of the Southport Gas- 
works, patents the application to the stand pipe connecting 

& gas retort with the | ydraulic main, of a ball or clack valve, 
this valve being balanced so that it will be raised by the 
stream of as the latter flows upwards, and will close 
when the flow of gas ceases. 

(No. 2263, 2s.) Cuthbert Greenwood Johnson, of the 
— Yorkshire [ronworks, Stockton-on-Tees, patents ar- 

mente of brick kilns somewhat resembling that patented 
by Mr. W. D. Cliff, and described by us on page 67 of the 
pee volume. Instead, however, of drying the bricks by 
the combustion of gases generated in independent gas pro- 
ducers, Mr. Johnson obtains the necessary heat by the 
combustion of fuel which is ag upon the trucks — 
ing the bricks when the latter have partially traversed 
kiln. 

(No. 2264, 8d.) Joseph Gill, of Halway-strect, near 
Eltham, patents posting those non-rubbing surfaces of the 
cylinders and pistons of steam engines which are in direct 
contact with he wntiing steam with a substance of lower 

a“ heat and smaller therma! conductivity than the metals 
hich the cylinders and pistons may be made. The patent 
p bn "Iecludes keeping up the temperature of the interior 
rubbing surfaces of steam cylinders by the direct contact 
of heating steam on the one side of the piston or pistons 
while the working steam is losing temperature by expand- 
ing or exhausting or the other side. Various arrangementa, 
of which we mueh doubt the utilit ay. ier enabling the steam to 
by sudden impulse, are also included in the patent. 

(No. 2265, 10d.) John Thomas, of Neweastle-on-Tyne, 
patents methods of constructing blast furnaces, the chief 

liarity consisting in the use of certain forms of water 


hes. 

(No. 2276, 8d.) Charles Pollock Wilcox, of Mold, patents 
Coumae ment of counter which we illustrated and described 

e BS of the present volume. 

MN 3 2279, 10d.) Robert Brett, of Gilsingham, and George 
picisie of Bentley, patent arrangements of machinery for 
driving and moving steam cultivators, which is worthy of 
attention, but which we could not describe clearly without 
the aid of drawings. 

(No. 2281, 1s.) Charles Hodgson, of Richmond, patents 
methods of ae loads upon ropes or wires stretched 
between fixed 

(No. 2283, 2) Alfred Homfray, of Witley-lodge, 
Halesowen, patente arrangements for washing and screening 
coal, which we could not describe briefly. 

(No. 2284, 10d.) Charles Weekes, of 134, Great George- 
street, patents constructing forts and other buildings of cast, 
wrought, chilled iron, or steel, blocks or bricks, these bric ks 
being bonded eo, and set in iron or other cement. We 
very greatly doubt the shot resisting powers of such 
structures. 

(No. 2202, ls. 10d.) Alexander Melville Clark, of 
Chancery-lane, patents, as the agent of Charles Demaall 
Thibault, of 15, Boulevart St. Martin, Paris, an apparatus 
for feeding steam boilers, which we could not describe clearly 
without the aid of drawings. 

(No. 2303, 8d.) Sidney Hopton Hadley, of Bartram- -park, 
patents decorticating wheat, &c., by subjecting it, whilst 
moist, to the action of a revolving rubber enclosed in a case 
kept freely s yay with grain, the flow of grain through 
the machine ye regulated by be =a the exit orifice. 
The mixture of husk and it comes from the 
machine, is received in sacks, or is stored in bulk for several 
hours with the atmosphere, to a great extent, excluded from 
it until the moisture of the husk has so fermented the grain 
that the two may be separated without danger of setting up 
fermentation in either 

(No. 2808, 4d.) Francis Henry Hambleton, of Clarges- 
street, patents manufacturing armour plates, &c., by suspend - 
ing bars or sheets vertically in a furnace, so that the heat 
may have free and uniform access to the entire surface to 
be weided, and subsequently welding these sheets or bars by 
drawing them up vertically through rolls, In some cases 
the sheets or bars instead of being suspended vertically may 
o—— on ny ah gg and afterwards turned on end 

drawn up through the rolls as before mentioned. One 
of the chief objgets of Mr. Hambleton’s plans is to afford 
perfect facilities for the escape of all impurities from the 
surfaces of the wre or {5 lates as they approach the rolls. 

(No. 2318, ts. athew Turner Shaw and Thomas 
Howard Head, by Man Cannon - street, patent various 
arrangements of hydraulic apparatus for raising and lower- 
ing, which we could not describe clearly without the aid of 
drawings 


(No. 0. 8325, 10d.) Frederick Hahn Danchell, of Horwith, 








THE PATENT JOURNAL. 
Grants of Provisional Protection for Six 
Months. 
3765. WILLIAM Dawes and EDWARD ARCHIBALD RAMSDEN, 
“ Improvements in harmonjums and other musica! in- 


strumenta,” 
WILitAM Epwarp Geres, u. w “A novel 
nous composition, termed ‘ ad 


bituminous 
407. ery ee rt de Strasb g, Paris,“ A novel 
box, permanently kept kept closed, and intended 


kind of seif 
co enasenaney or substances which require to be care- 


oon. Was Wont, Branswick, “Improvements appli- 
and ice- machines.” 


“Improvements in the 
staples. 


“An im ved 





a - pe Heixsow Huon, Branewick, DE wot 
fear tip. ad Pan connie el tise cad and apparatus for 


a Cmanies Weexes, Great ——., ‘Improvements in 
the preparation of wood and other fuel for the purpose of com- 
bustion, particularly applicable to firewood.” 
9. Henny GouLp "Senos. 33, Murray; Dundee, “ Improve- 
ments in the brakes and seats of eden and apparates 


955. James Briees and James ALMOND, Blackbarn, “ Improve- 
ments in looms for weaving.” 

971. Henry Davey, 20, Johnu-street, Adelphi, “ Improvements in 
hydraulic machinery and in eae me Caane, pest 


979. Wititam Epwarp Genes, 11, Wellington-street, “A novel 
method of maps belts or bands by means of b termed 
‘ belt-buckles,’ wi 

1005. George } ——~ New Barnet, ‘ ‘Improvements in 
apparatus for ts and shoes, knives, &c. applicable 
also to hair-brushing purposes.” 

1085, FERDINAND FLORAN pe yey gE, 16, Nortbumberland- 
street,“ An improved method of and apparatus for or 
boring holes in rock, mineral, or other material a 8 
nature, applicable in tunnel, mine, quarry, or other such ~~ 

1047. EMILE COLLARD, 37, South row, Bb b “An 
improvement in ladies’ bustles and crinolines.” 

1053, Berxanp McEvor, 25, Hall-street, Birmingham, “An 
improved game suitable for outdoor or indoor exercise, and 
instruments and appliances connected therewith.” 

1063. OHARLES EowARD Heiy CHADWICK HEALEY, 163, Strand, 

“ An improved method of and apparatus for cleaning breech- 
loading firearms.” 

1064. Joun WATson WARMAN, Mariborough-street, Farringdon, 
“ A reduction of theldistances apart of the levels of the manuals 
of an organ, so that the distance from one manual to that next 
it need not be more than two inches.” 

1076. JOSEPH ASPINALL, Harrow, “ Improvements in the con- 
struction and protection of telegraphic a ¢ and in machinery 
2 +S eS ae invention being 
ap no to the from 

plicable 4 preservation of substances 

1078. Tuomas Ovirm, Reading, “ Improvements in reaping and 

machines.” 


1080. JEAN Duns, 78, Rue St. Louis en I'lle, Paris, “ An improved 
machine for cutting, dividi and turning straight and conical 
cogs of wood or of metal wi without displacing the cog-wheel.” 

1082. Ropsrt Joseruvs CoLis and ALraep Epwiw Bui, Read. 
ing, reper in fastenings for boots, shoes, and other 
articles.” 

1084. CHARLES James Fox Camppe.l, Camberwell, “ Improve- 
mnents in the means for hanging pictures, looking-glasses, and 
other like articles.” 

1086, Wiliam Winiams a Bow, and James Dauwmonp 
Hoorsr, of Woodford, “ ements in the construction of 
vehicles, and in the Ah the same.” 

1088, ALFRED VINCENT Newrow, 66, C > -lane, “ Improve- 
ments in rotary engines, pumps, ‘and mete 

1092, Hanky WILLIAM Loss, Sackville-strest, Piccadilly, “ An 
improved vel le.” 

1094, EpWwaARp BRaAsiER, New Gone, and Joun Exror Hopekry, 
West Derby, “Impro y for scutching or 
cleaning flax or other vegetable ‘sueen” 

1096, HENRI ApRizN Bonxsvisiez, 10, Sackville-street, Picca- 
dilly, * * Certain . in sewing machines and their 

and in to sewing machines for sewing 
different seams and fancy stitches.” 

1098. Joun Hrxam, D d, “ Im its in tus for 
the manufacture of crucibles and other holiow articles from 


plastic materials. 
1102. Davin Bruce Preses, Edinburgh, “ Improvements in gas 


meters. 

1106. Joun Henny Jonnsoyw, 47, Lincoln’s-inn-fields, “ Improve- 
ments in apparatus for removing hair from skins.” 

1166. Epwarp Tuomas Huenrs, 125, Chancery-lane, “An im- 
proved stitch for sewing or stitching straw, braid, or 
similar articles, and imery for making the same.” 

1110. Lovrs Joun Cross.ey and RicHaRD HANSON, pane. 
“ lmprovements in valves fors gnlating the discharge of steam. 
air, or other finide.” 


elastic 

1112. _ Davin JOHNEON, Wrexham, “ An improved mode of and 
¥ for ing flour.” 

1114, ALEXANDER MELVILLE CLARK, 58, Chancery-lane, “Im- 


in f pens.” 
iis. Srpygy Forse ‘none, ioe =. pe apes Whe ner 
ments ia apparatus f ‘or propelling fa: Oey earhegell west 
other vehicies.” 
~~ Writtam Rovert Lake, 8, Southampton-buildings, “ An 
improved railway.” 
= Tn eee oO’ AzAMBUJA, Joinvillete-Pont, “ Improvements 
the manofactare of felted fabrics.” 
1198 ae ABEL, — buildings, “ An 
improved or apparatus pa - 
1126. = FPReperick Casmis, Gresham Oid Broad- 
~ Improvements in indicators in connexion with switches 
or Spates on railways.” 
































1198. Watres Back, Glasgow, “ Improvements in and connected 
ub. Guanine Te Southampton, S AeclbsipaRbac 2 


ments in joints 
1136. at, 


necessity of loading railway stations.” 

1148. os EDeOct MBE ere 166 Pnctatret “ Improve- 
ments ‘~ 

1162. Wititan iin CK, ,near Manchester, “ Im- 


1164. Seamer Mimpupeoat “Lmprovements in waterclosets and 
in self. pacar ty any me Ana sarge therewith, part of which im- 


provements gd ge phe 
1166, FREDERIC ay ondl BRAMWBLL, 87, Great George-stree' 
and furnaces,” P 


“Improvements in Steam 

1168. ALEXANDER MELVILLE CLARK, 53, eg a cee “Im- 
prov cents bs CSREES, pen and pencil cases 

1170. berms wLMaN and ALFRED Dor. N, New Windsor, 

“ Securing greater accommodation and facility in the use of 
school desks, abies pudsena aaah is also applicable for other 
purposes.” 

Inventions protected for Six Months on the 

t of Complete Specifications. 

1171. ALEXANDER Kink Riper, New York, “Improvements in 
valves and wie r for steam engines, and in the means 
for operating jasting the same.” 

ll73. Georex “Touninies BousFiELD, Loughborough Park, 
Brixton, “Improvements in the manufacture of heavy hydro- 
carbon oiis and in —— used therein.” 

11%, Henn ADRIEX een, lo, . Sack ville-street Piccadilly, 
« An improved ap the rims of hate.” 

1205, NewToyx WILSON, vi High Holborn, “improvements in 
sewing machines.” 


Patents on which the Stamp Duty of £50 has 
been Paid. ed 


1106. Danie. Evans, 2, Victoria-place, 
Peckham, “ Improvements in the manufacture of articles made 
—_ or bars of woougit teem oF of thoth"—-Dened 


Manchester, * I in the purifica- 
- was.*—Dated 20th 1, 1866, e 








wna © or machinery for 
tters.”— Dated 26th April, 1866. 
1134. Joun Hays Wi1s0n, Liverpool, “An improved a 
for the distillation of sea water on board ships, and for 
the feed water therefor, parts of which are aiso applicable to 
of the vessel, or ae heatieicemnarey- 
ar "—-Dated 2ist A — 
1136. G#ORGE EDMUND VONISTHORPE, mprovements in 
getting coal and other als, and in 


hinery employed for 

that purpose.”—Dated 21st April, 1866. 
1162. AL¥Yaep Upwaxp, Chartered Gas Company, 146, Goswell- 
road, and ARTHUR AUCKLAND COCHRANE, Westminster, “Im- 
.” — Dated 25th April, 1866. 
Perer Baas, Leith, “Im- 





to 
redistition “of the products thereby obtained.”—Dated 4th 
May, 
1168, GEorGgE tome Noong, 450, 





Dated 
1215. Grones DAVIES, i Serle-street, ae in or 


to carriages.”— Dated 30th 
158. Ny nn erent ny RANB, Westminster, 


. Manchester, “Improvements in ma- 
spparstan ane im tho imaitactare of beet o 
india-rubber”—- Sth May, 1966. 


Patents on which the Stamp Duty of £100 has 
been Paid. vad 


1470, Josian Srone, High-street, 


} Senay ship bilge pamps and york — Dated 16th 


1862. 
1201, FREDERICK page ante Bedford. street, “ Improvements 
in lithographic or zincographic presses. Dated 24th April, 


1862, 
1199. JOHN FRANKLIN ALLEN, New -York, “ Improvements 
in slide valves and valve gear for steam engines.”—Dated 4th 


A 
ri Se Peed Age in steam engines 
cahiveting land pent prey power. lngroret Ia ape, 


1862. 
1228. Jouw Gay = ALLEYSS, ae ene haere Tron works, Le 4 


ton, * machinery and for the 
ration cuanatectare of feo abd Staal” odbated seh Apel, 
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the arch. The cast-iron portion of the 
and braced at four points with cast-iron braces, 
shown in section, Figs. 11 and 14; the spandril filling of 
these imner ribs is a cast-iron panel, pierced with vertical 
ings, the upright ribs being craciform in section, as 
iene in Fig. 7. Figs. 8 and 9% area section at the foot 
of the rib ends plan of the bedplate resting on the skew 
back of the abutment. The flat top tables of the spandrils, 
15 in. in width, forms the foundation for the flat cast-iron 
flooring plates, to which they are belted, and which carry 
the conerete upon which the pitching is laid, the whole of the 
platform being covered with asphalte. 
The contractor for the erection of the bridge is Mr. Archi- 
bald Neill, of Bradford, Messrs. J. Clif and Son, of the same 
city, supplying the ironwork. 


rib is cast in two 


INSTITUTION OF MECHANICAL ENGINEERS. 
Tue general meeting of the members of this institution 
was held on Thursday, 20th April, in the Lecture Theatre of 
the Midland Institute, Birmingham, Sampson Lloyd, Esq., 
Vice-President, in the chair 
The Secretary (Mr. W. P. Marshall) read the minutes of 


the previous meeting, and a number of now members were | 


elected 

The first paper read was a “ Description of Guibal’s Venti- 
lating Fan employed at the Homer Hill Colliery, Cradley,” 
by Mr. James 8, EB. Swindell, of Stourbridge. the fan has 
eight vanes, and revolves on a horizontal shaft within a 
cylindrical casing of brickwork, by which it is completely 
enclosed at the sides and circumference, with the exception 
of a circular aperture in the centre of one side for the en- 
tranee of the air from the mine, and an outlet opening in the 
cireumference for the discharge of the air into the outlet 
chimney. The area of the outlet opening is regulated by an 
adjustable sliding shutter, according to the extent of ventila- 
tion required; and the outlet chimney is built with a 
gradually increasing area up to the top, so as to reduce the 
velocity of the air at the point of discharge, and thereby pre- 
vent the loss of power that would occur in discharging it 
at the velocity of the fan. The fan is driven direct by a 
horizontal steam engine, working a crank on the end of the 
fan shaft, without the intervention of any gearing. The fan 
at the Homer Hill Colliery is 164 ft. diameter and 4} ft. width, 
and its usual working speed is twenty-six revolutions per 
minute, discharging 13,500 cubic feet of air per minute ; and 
it ean be got up im only about one minute's time to the 
higher speed of 96 revolutions per minute, discharging then 
51,700 eubie feet of air per minute. The current of air from 
the mine to the ventilater along an inclined drift 
leading off from the upcast shaft at a little depth below the 
top; and the top of the oe shaft is closed by a movable 
cover, which is lifted by the ascending cage on arriving at 
the top, the weight of the cover being counterbalanced by 
weights. This is the first mechauieal ventilator that has 
been applied in the working of the South Staffordshire Thick 
or Ten-Yard coal; and it has now been running about nine 
months, without a single stoppage for repairs of any descrip- 
tion, and is doing excellent work, the total cost of the fan, 
with engine and connexions, being only about one-third of 
that of an ordinary ventilating furnace for producing the 
same amount of ventilation. A comparison of actual work- 
ing between the furnace and the fan at a colliery in the north 
of England shows that with a consumption of only two-thirds 
as much coal the fan supplies nearly double the amount of 
air obtained with the ventilating furnace. Several of these 
ventilators are now at work at collieries in different parts of 
the country, some of which are as large as 30 ft. diameter and 
10 ft. width, capable of delivering 100,000 cubic feet of air 
per minute; and they are so free from liability to get out of 
order that no accidents of any consequence to the ventilation 
have occurred with any of them. 

The next paper was a “ Description of the Steam Road 
Roller used in Paris,” by M. E. Gellerat, of Paris, com- 
municated through Mr. George Heaton. This roller consists 
of a locomotire ¢ ngine carr d entirely upon two large cast- 
iron rollers of equal size, which are both driven by the 
engine, the course of the machin being controlled by a 
special arrangement for changing the direction of the roller 
axles. The result is that the whole of the weight of the 
machine is made available both for the rolling of the road 
and for propelling the machine. The engine is capable of 
being readily started in either direction without any slipping, 
and can easily round very sharp curves. This machine is 
the only one which allows all the weight to be made avail- 
able for adhesion in driving—an indispensable requisite for a 
really complete rolling machine— none of the weight being 
dragged; and machines having only one axle driving are 
liable to slip at starting, causing damage to the road surface 
to be rolled, and wasting power. Also, the direction of the 
motion, whether forwards or backwards, being entirely in- 
different, is another essential point for rolling roads. By 
a special mechanical arrangement the communication of the 
driving power is maintained direct to both the rollers, how- 
ever much they may be inclined to each other when tra- 
versing @ curve ; this driv ing apparatus is made very strong 
and durable, and it has been found completely successful in 
work. the weight of the machine is equally divided om the 
two rollers, and the adhesion for driving is so great that 
these machines have worked up hills with a gradientof 1 
in 124 Ihey are guided with the greatest facility and cer- 
tainty on the most difficult and winding roads by the axles 
of the rollers being made to converge to the centre of the 
circle which is being traversed. These machines have now 
been in regular use in Paris for four years, and the results 
of their working have so thoroughly established their dura- 
bility and economy that they are used for the whole of the 
roads in that city and the suburbs. The machine has a 
longitudinal wrought-iron frame, like a locomotive engine, 
with cross bearers to carry the beiler, and a water tank at 
the back of the footplate. The two large carrying rollers 
are 3ft. 10in. im diameter and 4ft. 7in. in length. They 


.| wards a 








are cast-iron re pa of 1} in. 

strengthening fib and internal A 

wrought-iron are 
ag and have 


in the firsé of thes machines 
wrought-irom, wee! centres, upon which was 
cylinder of boiler plate; but fils make was abe 
in econsequénee of the frequent failure of rivété, which 
were sheared off by the stretchimg of the cylindrigal plate 
from rolling put. The nt make of cast-iron . 
heavier than the origina! wrought-iton ones, but leas expensive 
in make, has proved ve i , and they have done a 
large amougt of work without @hy expense for repairs, some 
of them having rap. as much @8 3000 miles without any 
sign of cracking or py The first cast-iron rollers 
were made quite eylindrical ; but it was found that’ the sur- 
face became worn down more &f the end next the ehain 
wheel than gt the other end; and to meet this “ipregular 
wear the rollers have since been east slightly conieal, with 
the larger end towards the chain-wheel, so that whem half 
worn down. they may become fiuly parallel. One end of 
each roller has a manhole in it, giving access to the interior 
for oiling the bearings. There are two sizes of these ma- 
chines used in Paris-—-one hing 15tons and the other 
30 tons in gyerage Working order. The smaller one has 
rollers 3 ft: 11 in. diameter and 4 ft. 7 in. in length; the 
rollers in thé larger one being 4 ft. 9 in. diameter and 6 ft. 
length. ‘hese machines were adopted for rolling the roads 
in Paris, in ¢onsequetice of the satisfactory results of a series 
of experiments made with them, tinder the direction of M. 
Michal, direetor of the municipal service, by M. Homberg, 
engineer-in-chief of the public roads of Paris. The machines 
are hired at a fixed charge, which is regulated by the weight 
of She. mogbine and the distance run ‘ee ‘a! rate being 
r def mile of the machine, 7 8d by 
right. is rate includes all expenses of i = and 
materials for working and repairs, excepting supply of 
water, which is furnished by the municipal authorities. The 
work of each machine is measured by a self-acting counter, 
indicating the distance travelled, measured at the mean 
diameter of wear of the rollers; the measurement of distance 
being taken only during the actasl time of rolling, 
with an allowance added of three miles for travelling 
to and from the place of work. The work is, as a 
general ‘rule, done in the night within the city, the 
portion of road repaired during a night eae oomeneety 
finished by the morning ready for traffic. speed of 
working is from 1} to 24 miles per hour, being limited to 
the latter amount by the public regulations. The usual 
practice in irs is to lay down a layer of broken stone 
about 24in. thick at the sides of the road, and Gin. thick 
in the middle; the surface of the road being generally 
picked up previously. The rolling engine commences wor 
at the o ite sides of the road; alternately travelling back- 
Se rweede over a length of about 100 yards, and 
working its way gradually to the middle of the road, when 
it proceeds to roll another similar length. The layer of 
broken stones is watered from the street mains, and binding 
material, consisting of road scrapings, is put on before the 
rolling. ‘There is not the slightest difficulty experienced in 
reversing the motion of the rolling engines, and they start 
in either direction without any slip whatever, and the broken 
stone is regularly rolled down without getting pushed up or 
driven before the rollers. The engined start With great 
facility, even on a considerable incline, and they turn easily 
ina circle ef only 13 yards radius. In making new roads 
the broken stone is usually laid down im a single layer of 
10 to 12 in. in thiekness, and this thickness of material 
can be satisfactorily rolled. The total distance travelled per 
day of ten working hours by one engine is usually from 15 to 
20 miles...In working, two men are employed for the smaller 
engines—an engineman and a steetsman, and for the larger 
engines a fireman, in addition, for the purpose of cilmg upon 
the road without stopping the engine. The mean power 
developed by the larger engines is about twenty horse power. 
It is often below that amount, and then sometimes rises 
to thirty or even thirty-five horse power. The engines 
keep well im order, and run 1200 to 1800 miles before 
uiring any important repairs. They are made very 
soipe: ib anion chains, pinions, and working gear being 
made of steel, and the engines of the quality of best locomo- 
tive work. They are consequently expected to keep at work 
fully ten years. In reference $o- therelative cost of rolling 
roads by the steam roller or by horse power, the following 
fucts may be taken as @ cOmparison of the pricés per ton per 
mile by each plan. result of numerous Fihowe the 
cost of horse rolling if i (ineludin horse keep, drivers, 
and oiling) to be ild. per ton ile, er about 11}d. in- 
cluding cost of repairs. The altiée interest of capital 
and depreciation would raise the total cost to about 14d. per 
ton per mile. On the other hatd for the steam rolling the 
actual payment is only half that amount, or 7d. per ton per 
milé, including the contractor's profit; so that there is a 
as gest of power in the steam roller. 
advantages of the steam roller over those drawn by 
are economy in the cost of the work, rapidity of exe- 
eution, and greater perfection in the work done; the dura- 
bility of the road surface being found to be at least doubled 
where the steam rolliig has well. done, a3 eompared 
with roads not so rolled, ii 
The meeting then terminated, , 
Meld FAes J 
Propossp Inrersariowa, Exugiurrtos ax Sypvev, 
Avsrratia.—A propésal for @ Grand “Taternational E xhi- 
bition, to be held in Syduéy, in 1870, to celebrate the cente- 
nary of the discovery and taking possession of Australia in 
1770, by Captain Cook, has been made. 
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ully stiffened by a light, et strong, 
i faown 3 : 


le, 64 ft. dee 


g 44 ft. above Ry ‘ i 


at the 


t for the protection of foot pas- 
pine, 133 ft. long and 2) in. x 10 in 


in thé middle, bolted together in pairs, 
apart between 
tweem them (Figs. 9, 3,and 4). They are 
lower ¢hord of the t 
fast 7 at 
courses orway 

floor beams is a pel ys 
the fipor to keep the bridge in line. 


and suspended 6 ft. 
the tension bolts ing down be- 


upon the 


rhea which passes uridér them, and are 
enéa, 16-°it By seraw bolts. The floor ismade of two 
li in. thick. Between it and the 
of horizontal braces; which act with 


The upper chord of the truss is Gin. x 7in., miade of two 
pieces of ping Zin. x Gin., and covered with an oak cap 


‘in. X lb in, in ints, and bolted 
braces, from the th to this chord, 
truss in a vertical position (Figs. 3 and 4, 

The lower chord is made of pine, 6 in.’X 
of 3in. x 6in., breaking joints, and 
under this @ wx i 


with 


from shore to shore. The joints are 


erve to 
ge 287). 


Tension 


keep the 


its, ii two pieces 


ether, and 


mene ence Gd 

in. 

30 lb, tthe yarl. ° These ¢thanne! bars extend 
. fidhe@-with covering 


, and weighing 
the 


@ whole way 


plates, 15 in. x Sin. x jin., and cight-serew-bolts at every 


Joint, the holes being slotted to allow fot the 
expansion of the aera This continuous 
addition al stiff. 


4 Pulling the 


wrought iren gives it 


under 
ness and tensile mee | and  eveaiis tke 


lower chord asunder. 


ion and 


exion of 


To counteract the horizontal thrust of the &, the lower 


chord i ually enlarged from the point 


stay is 


longest 


ched towards both towers. “From being 6 in. x 


8 in. at centre at this point, it is increased to® in. X'S in,, and 


1 in. Rdded tote 
to 8 im. & 12 ini. at the landings. 

verse B 3 of oak are bolted to 
ment of stays and 


stirrup, in which the roadway 


b 
ehord for 
guys, and form, so to speak, a kind of 

rests. : 


at every OOft., until it is enlarged 


d trans- 
Attach. 


Between the top and bottom chords 'éf the truss is a series 


of di 1 braces and vertical tie bolta, 


bimding the two 


members firmly together through the oak cap and channel 
bar _ bettem (Fig. 3). Thé cross braves dre 6 in. x 


2hin, rounded ends where they abut 
prisms, which are hollowed out ‘for their 
rrhich the truss accommodates itself to the 
bridge without racking the fi re : 
At the middle of the bridge the weight of 
here degeend to the level of the roadway, 
directly mpon it, and act as an é 
being by the.wind. At the point of 
of the two reverse curves formed by the 
the floor beams are screw-bolted close 
at every 60 ft. of the 200 ft. each side of 
pillar ed of a 2in. gas pipe éne 
placed between the cable and roadway 


spreatl the inertia of the over 400 ft. of the 
portion of the bridge, co it wath the rigidity of the 
toadway. ~~ 


side trusses, in giving stiffness te 
The Strength of' the 

The cables, as they hung freely 
they Were loaded with the roadway, 
curve, the properties of which are 1 
mati ; but when the roadway # 
suspension bridge is much, or a 

weight of the cables themselves, 
was ; and under the infu 
tributed load, they assumed the form of a 


of 


i the oak 
db 


, and by 
and fall of the 
ie tables, which 


‘prevent it 
, Fig. 3, 


and roadway, 


bles, and 


ep centre, a stud or 
aa pender is 


serve to 
central 


, than the 


eir primitive character 
_@qually dis- 


curve. 


The difference between these two curves in deducing the 


strength of the bridge is 
the | 


wee it furnishes 


equilibrium. A view of the 


inconsiderable, but ip calculating 
of the suspenders it-eannot eae ied. The 
ja gives the readiest means of finding t 
_ More. nearly to 


m, and the 
a carve of 
B, as seen 


from either bank, brings out §he harmony of thegg lines in a 


very agreeable amanper. 5, 
The Strength of the Cables. 
To find the pm wy! 4 ‘A: i 
bolie curve, if S= are—AC, y 


and «=the deflections=D€, then accurately 


B, considered.as a - 
half thewpan=A D, 


: 


§= % slat a log vt Vanity: , 
5 _ ‘ = rt 


mm =” 
the symbol loge being the hyperbolic logarithm. nif 
By the. equittion ‘to the parabola, y-=4 mn ang = 4m, 
iF 3 


cables wilk have 
length ofthe are. 
stituting the ; 

#=92.22, and y=634.17, ees Shalt the are. 
and the whole arc, A C B, is 1286.00 exactly 


‘Tho vertical deflection: of cables at 
ure is 91 ft. consequently, 
an inclined deflection of 92.22 
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Similarly, if the deflection be taken at 90 ft. vertical, the 
swayed deflection becomes 91.24 ft., and the length of the 
arc, AC B, will be 1285.62 ft. exactly. 


ft. 
For a deflection of 92.22 the are measures 1286.00 
For a deflection of 91.24 the are measures 1285.63 
The increment -of difference 0.98 gives increment of are 
6.38 and vied versa wey bee ee a peal (2). 
The greatest tension upon the cables being at the points of 
suspension, A and B, 
Let y=half the span=634.17 ft. 
z= vertical deflection= 91.00 ft. ; 
P=total weight of cables, roadway, and ually 
isteibeked. ee, 
‘T=greatest tension in cables resulting from this load. 
Then, 


P 
TV yh 
By substitution, 
¥ > 
T= gf V O4L17+4x9=PXtBL @). 

The factor, 1.81, multiplied into the lead, P, equally dis- 
tributed, expresses the strain upon the cables at the point, A. 
In other words, every ton spread equally over the platform, 
produces a strain of 1.81 tons in the line of the cables. 


The Strength of the Stays. 

If § be the angle of inclination of the stays, o¥ the angle, ¢, 
at which they intersect the horizontal plane, then their effect 
in sustaining a given load varies, as sin. §, the 
angle the less their effect in giving vertieal su; ; but to 
compensate for this difference the strength of fee stays in- 
creases in the inverse ratio. Three sizes of rope-are used, the 
longest being nearly thriee the strength of the shortest. 
The angles vary from 16 to 674 

is they are applied every one of the 48 stays is found, by 
the resolution of forces, to possess a lifting power varying 
from nine to fourteen tons ultimate, or two to three tons 
effective strength. 

The aggregate strain wpon all the stays is re 
the following representative triangle of forees as deduced 
from the plans : « 

The sum of all the breaking strains being ted by 
the diagonal A C=1344 tons net, the sum of the horizontal 
thrusts against the abutments will be represented by the 
base BC=1148.67 tons, and the aggregate lifting power of 
all the ropes by the vertical side A B=628.54 tons. The 
same proportions will hold good for all other strains less 
than the breaking strain. If A B=1, then A C=¥%.14, and 
BC=1.83, let AB represent the entire weighit, P, to be 
mpprtel, then the strain upon A C will be 2.14 P (4). 

e bridge is supported by cables and stays. Take these 
separately, the cables have to support : 
2 SAy 
NOx S4xt4 81.00 tom, 

6 x 2000 
2. The weight of 634 ft. of the central portion 

of the bridge, including all the suspenders, 

the cable bands, tension bolts, and washers 
over the whole length of the bridge 

3. The weight of the under floor guys, at- 
tached to the central portion of the bridge, 
including a quarter of a ton strain on each 
guy to keep it taut ... ide sat eed 5,00 tons. 

4. The coiakt of the bridle and horizontal 

stays between the cables, inchiding the 

strains upon the former oes eee 


1, Their own weight. By (1) 


79.80 tons. 


2.00 tons. 





Total weight resting on the cables, nettons... 167.60 
The strain upon the cables produced by this weight is, 
By (3) 167.60 x 1.51 =303.36 tons ooo (5) 
The stays have to support : 
L. Their own weight and attachments oe 18.00 tons. 
2. The weight of the landward quarters of 
the platform, equal to one-half of the road- 
way, less the parts resting on shore = 
The weight of the 42 guys attached to this 
portion, and a quarter of a ton strain on 
each of the inclined guys ... eee oe 12.40 tons. 


65.00 tons. 


PS 
3 





The total weight resting on stays, net tons ... 95.40 
The strain ap ony by this load is, 
Sy (4) 95.4 2.14=204.15 tons ese (8). 


The calculated strength of the cables has thus been deter- 


mined, 


The manufacturers’ rule for ascertaining the strength of | 


the best quality of charcoal wire rope heretofore made is as 
lollows 

If w = the weight of the rope in pounds per fathom, B = 
its breaking weight in tons, then, making all due allowance 
for the lay, B = 2. 

This rope weighs 541b. per fathom, and its breaking 
strength 

B= 2 x 54 = 108 English tons = 120.96 U.S. tons. 

There is good reason, however, to believe, from the superior 
juality of the material employed in their manufacture, that 
the strength of these ropes is even greater than this. The 
wite was drawn to a specified tension of 100,000 1b. on the 
‘uare inch, and the registry of tests shows that, on the 
whole, they exceeded it. While the ropes were being made 
&t Gateshead, Mr. Keefer witnessed the breaking of one of thé 
wires by direct weights and lever power. was 
‘in, the weight per fathom, 376 Ib. It broke snith a 
Weight of 1920 1b. Since a bar of wrought irong$ yard Jong 

10,009 


~ a 53.2 wires 


and lin. square, weighs 10 Ib., we have is 


of this size to the square inch, and the strength of the wire |i 


8 598.2 & 1920 = 102,144 Ib. per square inch, and the strength 
of the rope by this test is 
U.S. tens. 
133 x 1920 = 255,3601b.= ... one 127.680 
and, deducting 6 per cent. for rope making 6.384 


the breaking weight, B= ... «. 121,296 


It is therefore within bounds to assume breaking 
strain is at least 121 tons, and, mage 
x 14 


aes AF 
ot ba 
x 





cosies pousens an ultimate strength of 


By the same rule the ultimate strength of stays 
nest eltuaiien, B98 Biietw: » Daas 

stays in.cire. tb.perfathom English tons, whi 
SE abe. PO <n 


one 


4... & oe At ses 22 

on 8 oes 8 obs 16 ooo ae 
— —_m, a 
48 stays havean aggregate breaking strength of 1200 


te eo 
By (@) the permanent oad exerts a stinin upon the cables a 


ag Parts, etwoen one-fifth and ome-sizth theie breaking | 


Pr (6) the permanent load on the stays exerts # strain of] 


aoe parta, between one-sixth and one-seventh their alt 
strength. 
Collectively. 
tons 


tone 
The permianent loads are 167.60 + 40 
The repulting strainsare ... 303.35 -+- 204/bee 
The breaking strainsare ... 1604 + 13844). = @03Ry 
Hence the entire weight of the bridge, 263 tons, 


a strain om the line of the ropes forming the cables ) ¥ 
amaller the | of 5074. tons, which is as nearly as possible aed = ia 


breaking strength of 3038 tons, or 20 tons upef éneh 

1z1 ree | strength. This leaves a safe pombe > ren ve 

of the. wind.and moving loads, and any sudden ge¢umulation 

of ice and snow. G 
Being designed for light traffic, the bridge may We core 

yous safe, if the — load does not exéeed ome. fifth, 

the permanent and transitory loads. takes togethur, 

not exeeetl one-fourth the eonhian weight. °°" . ie 

Let Pzweight of the bridge, the permanent load, 
vsegreatest load admissible upon the bridge.” *! 


T=:the factor of tension on cables and stays produced P 
I 4 


P . 


B=breaking weight of cables and stay#. 
Then allowing a strain of 26 per cent. of the brpaking strain, 


the greatest load L= 3 —P, and by substitution for eables, 


1694 . 
L= —~16700 = 3 3 
ixisi 7 66.37 neta 
and by substitution for stays 
144, 
on ~95.40 = 6 
4x2.14 . el ti 


The maximum load on the whole bridge is 127.74. _,, 

While, therefore, a load of 127.74 tons eqtally distributed 
would. not strain the ropes more than 25 per cent. of their 
full strength, there can be no question of the suffici of 
the structare to sustain safely the load of 100 tops, for whi 
it was designed. In point of fact, in the eourse of construc- 
tion, the eables were put to a test which is equivalent, to this 
load.; before any of the stays, which carry the load, were 
stretched ; before they relieved the cables of any of it, 
the cables alone sustained for some weeks during the storms 
of autumn nearly the whole weight of the bridge. The dead 
weight they bore at such disadvantage, including their own, 
was 211. tons. Their deflection at that time bemg 88.80 ft., 
the strain produced upon them by this load was 391 tons, 
equal to 28 tons upon each rope, the same as that of the 
maximum load of 100 tons. in. this way, therefore, 
cables have already been tested to the full. strain of a 


The Effects of Temperature. i 
It is assumed that under the i influence of the 
falls, the greatest cold will not be below zero of Fahrenheit, 
and the greatest heat will not exeend 4-100 degrees by the 
same scale. The range of temperature ptivided for im the 
adjustment of the levels and the ¢onstruction of the toudway 
was 100° Fahrenheit. 


The length of the cables exposed to atmos} eric ch 


*| maximum load. 





° 


is 
}1800ft. It is known by experiments that wrought iron ex- 


ands .0012 parts of its length between the“fteczing and 
Coiling points of water, that is, betwoen+32° and+212°, 
equal to 180° of range. , 

The expansion of the cablésfor 100” range of tempetatdre 


i 


is therefore , . x 1800 X,0012=1,20 ® in the wholelength. 
Fo) 


By (2) 38 + 08: 2320 ; 3,00. ae 
That is, the increase of 1.20.im the length of the cables-wili 
produce an increase im the deflection of 3.09 ft., which is the 
rise and fall of the bridge due to.changes of temperatuse 


alone. 
The Effects of the Wind. 

It would seem that every wind that blows rushes into the 
chasm crossed by this bridge with redoubled force. Wiads 
that are but gentle breezes on land strike the bridge with the 
force of a brink gale, and a gale on land becomes a storm op 
the water. They crowd through the gorge-as throughs 
funnel, with inereased velocity and power. .Jiven im 
weather puffs of wind come up from the mysterious depthe'of 
the Falls, as from the cave of Molus, unchar, with » . 
and there may be seen in sunshine the new phenomenon of & 
raintow, both over and under the platform, describing a com- 
plete circle round sbout the bridge. — if 

The bridge is undisturbed by ordinary winds, but in'the 
course of construetion there were seyere storms that affeeted 


joads are also checked by the stays and guys ab 





far as they reach; and, beyond this, over the remaining 
space of 400 ft. at the middie, it is counteracted by the 






On Cables. On Stayt | Yo) 03 Bile weight of the active suspended system, 263 tons. 
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eradle form of the bridge, the cables and stays being 
‘et an angie to resist any lateral motion. 





‘The direct Ape of the guys, their united strength on 
and 260 tons respectively. 

or" ure at the same angle of incidence will 
‘Wkewiet be 208 tons. The platform, with the guys attached 
‘to it, Weighs 150 tons, or 55 tons less than the lifting power 
of thewind, but the united strength of all the guys that hold 
“it own is 460 tons, and the central half of the cables also 
ao it, through the studs, with a dead weight of 

‘tons. 


The Operations. 
ee of es eet the engi proceeded to Eng- 
purpose of procuring the necessary materials for 
pc a ae first any upon the line, and laid out 
upon positions for the towers and anchorages, 
athe’ plone and written instructions for the guidance 
of hisassistants, he left Canada in August, 1867. All the 
, ‘ae well as the tension plates for the anchor chains, 





£ 


were Manufactured in England to his order, and shipped 
a of the year. The towers were framed and 
; some was made with the anchorages 
this absence. ie returned to Canada in November. 
By of the directors the works had been in 
Getober, and were not resumed until the following month of 


May, 1868. Advantage, however, was taken of an ice bridge, 
formed in February, to stretch the carrier afterwards 


the winter 
months the engineer was employed in maturing and pre- 
paring his plans and calculations for the next season's opera- 


the month of August, while engaged in taking over the 
eable.ropes, the Chinese Embassy visited the Niagara Falls. 
It was on one of these carrier ropes that, by means ofa light 
a upon a single wheel, the engineer took 
er Ambassador and his English secretary, accompany- 

from the east to the west tower and back again, de- 
ighting His Celestial Highness with the sublimity of the 
view and the novelty of the adventure. 

The bridge was so far completed as to be for traffic 
on the first day of mptian 1869, the actual working time 

ing-about twelve months. It will be acknowledged that 
this isa very short time for the construction of a work of #0 
great.extent—the longest single span as yet accomplished— 
espesially under the difficulties experienced of procuring 

ia) from a dist , and of obtaining skilled labour. 

It, ie-very gratifying to the engineer of this work to be 
thie te state that this difficult and hazardous achievement 
haé been accomplished without a single failure or accident of 
any kind. It was not executed under a contract, but im- 
tnediately under his own directions. He was fortunate in 

urimg the services of Mr. E. F. Farrington (formerly em- 
ployed on the Cincinnati bridge), as superintendent of eon- 
, during the most critical and important part of the 

s, and by whom, with the assistance of an intelli- 
evo faithful body of mechanics and labourers, his plans 
een carried out entirely to his satisfaction. The cost 

of thebridge, when completed, will be about 22,0001. sterling. 

When the working plans were completed, and submitted, 
in, Apel, 186%, for the approval of the directors, those gentle- 
meitimho had invested their money in this enterprise, being 
all Americans, naturally desired to have the opinion of the 
ra 7 en professional authority in their own country of such a 

wandertaking, and proposed submitting the plans and 
eiigtions to the Honourable W. J. Mealpine. lo this 
the engineer of the work cordially assented, and had the 

i jon of having them approved and confirmed by an 

neer of his varied experience and acknowledged ability. 
: The Inspection. 
* The inspection, required by the Charter from the State of 
New York, was ‘oes by Judge Gardiner, on the 16th of 
a that required by the Canadian Charter was made 
by the Honourable H. H. Killaly, M.A., C.E., on the 26th of 


Jan , 1469. This gentleman has oceupied high and re- 
pa positions in connexion with the public works of 
Tt was a matter of the test importance that the caleu- 
Jations for the strength the bridge should be determined 
with perfect ry, in d with clearly established 
scientific gen les. The engineer devoted particular atten- 
tion t6 this subject, and it was very gratiying to him to 
hve them verified by an accomplished sathemisicion, the 
Keverend Edmund John Senkler, M.A., Cambridge, of 
ile, Ontario, who, from his pure love of analytical in- 
jons, requested, as a favour, and took upon himself 
the trotrble of testing their results by independent methods. 
tn ns oa aceount of the Clifton Bridge, we 
should state that the particulars we have given havo been 
obtained. Dar oN Gesarmad report su to us by Mr. 
Samuel engineer of this important work, to 
whom we are indebted for the drawings from which our 
illustrations have been prepared. 
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LOCOMOTIVE ACCOUNTS. 


ComPaRative StaTemest ov Haty-yearty Miueacer, Locomotive Exrewprrves, axp Trarrsc Recetets or various Exoiisn Loves. 


Half-year ending January, 1869. 








Gaeat Weereny. 


gers. 


, | > . - Per 3 5) 
Passen- | Goods, | Total. | P8*"-! Goods | Total. 


Wrarrxy. 


Mipiayp. Great Nortwers. 





- 7 
Loxpos axp Nortu- Sian diinéaienne: 
| 


gers. 





Train Mileage 
Train miles run 
Engine miles run ol ene -o+| 3,927,095 4,564,520 8,40 


Average 


Train 


M 


Locomotive Expenses 
Salaries, office expenses, 
superintendence 
Running Expenses 
Wages connected with 
of engines 
Coal and coke ... 
Water ... eee one 
Oil, tallow, and other stores ... 


6,640 


Repairs and Renewals of Engines | 
Tools, #e i 
Wages ... 


Materials ose 
' 


Repairs of workshops, sheds, and en-| 
gine turntables Ta 
(ras 


Total: Gross expenses 
Less for power supplied 
Total: Net expenses oe 


Percentage on traffic receipts 
| 


| gers. 


3,907,542 8,738,243 7,545,785)5,707,650\5,754,220' 11,461,870 
! 


| Paseen- Goods. | Total. 
| 


| 


1,615 


ile. Train Mile.| 


£ fajal |e p—z- jad & 


12,140 j1}) 0.25! 5,566 


114.055 A 2. 75,831 
80 610 } 51.6 SU 244 
3.804 5 i 6,118 
12,686 36 11,964 





211,247 


6 1.90 
6 1.60 


157,616 {1s 30] 106,266 
4,066 ale 
4,801 
200,795 


= -—| 
8.06) 281,466 |i) 4! 

14.12 
bet 


| Passen- 


i 
| | 
gers. | 


gers. 


Esti- | 
i mated. 
== 7,260,245 . i 
} } 
Average) Average| 


Train | 
Mile. | | Mile. | 


i —— Ss 
9.61) 244,685 ial <I 8.10) 161,417 10] 3! 


Esti- 
mated. | | 
evo 7 547,242) 1,942,009 2,639,179) 4,581 a8 
i | 


» ——- eo geen } — YY ay ter nee 
8 heoee ies gers | Goode, | Tota “gem | Goode | Tot 


= 
= panes 





i 
} 


Train | 


’ 
| | 
| Average le j : 
cost per Cost. ieot-aae” Cost per | Cost per} Cost. 


ajdj dd | £ 
’ ; 

i 
; 


18 


| 
18} 2! 16 8,026 


63,639 18) 9)1.70 39,678 | 12/10 2.08 
5,794 | O} 8 18 3,111 (18) 7) 16 
13,111 16) 4).41 6,738 (10) 6) 35 


| 

| 

| 70,116 14) 4.2.22 | 42,188 [15] 52.21 
; 


5.76} 142,662 il 53} 91,717 = |17) 4 4.50 


40,361 2'1.2 | 37,291 | 7] 41.95 
64.196 \2, 32,622 | 3| 711.70 
104,558 8.52} 69,913 1011) 
1,351 | | 
929 p! 2,114 14 5) 
"964,751 166,772 10) 1) 
all ; | 
5,354 |19/10) 





10,095 (18) 7) 


14.56 14.19 


| Passen-| Goods. | Total. —s Goode. | Total. i Goods. | Total 


gers. 


' 





| 
Goods. | Total. 





» Receipts : ; } i | $ 
Traffic Receipts 3,606,731'3,684,773 7,381 ,504)5,707,650 ae 11,461,870' 2,701,083 4,325,946 7,027 ,020\3,159,971 4,088,198'7 248,108 


i] 


Train miles 


Passengers 
Goods ... 


i @ 


Total 


OUR FUTURE RAILWAYS. 
On the Future Extension of the Railway System, with Special | 
Reference to the Influence of Railways on Landed Property | 
aad Agriculture.* By Jouw Battery Dewros, Member. 
As | have neither claim nor pretensions to be.an authority 
on railway subjects, | am afraid the Institution may consider 
me unfit to introduce the important subject selected for this | 
evening's discussion ; but having been connécted with rail- | 
ways for the last twenty-five years, principally as valuer and | 
purchaser for railway companies, whereby ‘iw become | 
acquainted with the details with which I am about to deal, 
and during which period I have been somewhat extensively 
engaged in estate improvements, with which I purpose com- 
aring the advantages resulting from railway communication, 
hope my remarks may be more acceptable than they other- | 
wise would be. 
Earnestly as I advoeate the internal improvement of | 
landed estates, I may at once state that, in a conimercia’ 
sense, I consider that there is no improvement so economical 
to the landowner as that which railways seeure. Whether 
we regard them as a means of raising the rental or income | 
from cultivated land or woodland, or from minerals, upon 
which the fee-simple value may be calculated by pure 
arithmetic, or view them as a means of enhancing the resi- | 
dential employment, or developing the capabilities of estates, 
the return from which is neither so positive ner simple, it | 
eannot be denied that the selling value of rural property, 
when brought within the full influence of railway communi- 
cation, is raised at least 10 per cenit. above what it was in its 
former state; supposing ail other thiugs to be equal, and 
viewing this rise in connexion with the means by which it 
has been hitherto obtained, the advantage stands in bold 
relief above all other estate improvements. This statement 
has been confirmed by some of the first authorities ip the | 
country, who have, however, always qualified their opinions by | 
explanations pointing to the differences which nevessarily re- 
gulate results. Mr. Trist, of the firm ef Norton, Trist, and 
Co., states that, “ Resideytial estates, for instance, brought 
by railway facilities within easy access of the metropolis, or 
other large cities and important manufacturing towns, may 
be increased in value, probably S-per eent.; in agricultural 
estates, taken simply as investments, an inerease of from 6 to 
10 per cent. in value would be nearer the mark, whilst in 
speculative properties in favoured districts, with building 





} Amount of Per Train! Amount of | Per Train 
Receipts. | Mile. Receipts. Mile. ' Receipts. 


| increase in value is much  $ in many cases it may range 


1 | different influences which regulate mmproved value, says: 


s.{d-) s. d. £ ja.( dd.) o, 

1911' 56 490 | 636,701 3314 8 

2) 3 6 6.70 | 1,356,260 [18 2)6 3 
1,901,952 |1 515 & 


capabilities, the advantages are almost incalculable, and in 
numerous instances they could be proved to have been in- 
creased in value at least 50 per cent., and at times to have 
been more than doubled in value by the close proximity of a 
railway station.” Mr. Oakley, of the firm of Daniel Smith, 


| Son, and Oakley, writes that, “ There are two elements to be | 


considered in agricultural) districts, viz. : The inerease in the 
annual rental value, and also the increase in the selling value, 
in years’ purchase, of the whole. I think 4 per cent. in- 
crease in rent value a moderate estimate, and two years’ | 
purchase in selling value, which together would produce an | 
increase of three and a half years’ purchase, or 13 per cent. 

In my opinion 10 cent. may be taken as a moderate 


| estimate of the difference in value of agricultural estates 


when they have good railway facilities and when they have 
none. In residential estates, and in suburban districts, the | 
from 25 to 50 per eent.” Driver, after pointing out the | 
“ Taking one property with another, I should say that the 
years’ purchase of estates generally where served by railways 
as increased to the extent of certainly three years, and 


| which is in some instances independent of the possibly in- 


creased rental value also given by the railway accommoda- 
tion. This is my getteral experience, but there are special 


| cases, within my knowledge, where farms have increased in 


renting value at least 25 per eent. by the facilities given for 


| transit. Where the property is residential it has not only | 


given the same result, but it been the means of enabling 
the owner to realise for the mansion a large sum in addition, 
in some instances quite equal ta two years’ purchase on a 
large estate.” Mr. F. J. Clark, of the firm of Farebrother, 
Clark, and Co., says that, * In an agricultural point of view, 
the farms in the immediate vicinity of railway stations are | 
no doubt increased in both rental and to-cieapie value, aris- | 
ing from the facilities of exporting produce and importing 
manures, in rental from 2s. 6d. to 5s. per acre, and in fee- | 
simple to about three years’ purchase. In a residential 
point of view, the increase in the value of the land possessing | 
railway accommodation is far more enhanced, though it is | 
extremely difficult to say to what extent; but this is certain, 
that the chances of realising an estate with, as against one | 
without, are, in my experience, as about-three to one.” j 
The late Mr. Chinnock in a letter to me, written j i 
before his death, speaking in the name of his firm, said 
“Residential properties on direet main lines of railway, 
within easy access, are in my opinion raised, in value 


Amount of | Pef Train! Amount of Per Train 
Mile. | Receipts. | Mile. 


08 | 1,681,161 12 7' 4 7.66 | 1,136,882 14 9 5 277 


| agrguae Bees 

Hikkies 12,508,842 4,346,768 

Amount of Per Train 
Receipts. Mile. 

€  \jeldia @& 


| 
| 
j 
| 


| £ sidjs. d. | 


56| 609,125 (1310) 310.26! 492,701 [1011 5 416 


18 | 1,072,085 18 95 2.93) 644,181 | 310 5 L74 


” 


five or six years’ purchase; and purely agricultural estates 
two, three, or even four years’ purchase, according to the ae- 
commodation afforded, It is not often that this increase # 
realised directly by selling estates, but it is so indirectly by 
first increasing the rental, and ultimately the capital value. 
Mr. William J. Beadel, of Gresham-street, says: “ With 
respect to agricultural properties, if railway accommodation 


| ean be supplied so as to bring them within easy reach of 


manufacturing towns or towns of large magnitude, their 
value is unquesti increased; but, I think, more m 
annual value than in number of years’ purchase. The 
difference in value reduced to years’ purchase would apply to 
the residential and not to the purely agricultural ye 
That railways confer more or less value upon all districts 
through which they pass cannot be disputed, and that its 
to the interest of the land-owner to promote facilities of rail- 
way accommodation cannot be doubted.” Mr. Vigers, of 
Old Jewry, states that, “ Kailway accommodation is a primary 


| consideration with all purchasers of estates, and also vit - 
rved DY 


eupiers ; but the difference between an estate well se 

ay and one deficient in railway accommodation is show? 
in the rental value, not in the number of years’ purchase. 
Mt. Jeremiah Mathews, of Birmingham, writes that, “The 
letting value is increased to an extent ge or 
purchase w the original selling value, and that ver) 
generally. in Wales, onsver, P| that in almost every 
county north and south, the increase, so far as I am able w 
form a practical judgment, cannot be measured at less than 
five years’ b bining the improved value to let, 





| and the additional number of years’ purchase to sell. So far, 


I am ing of ly agricultural land, As regards 
mineral ae: it  apean: fepossible to form any adequate 
notion of the inerease in value by im vs tranal ,. ye 
indeed, scarcely be said that railways have increase 
value, for, in truth, they have created it.” Mr. Sturge, of 
Bristol, ** Other things being equal, I have no cov 
that the difference in market value of estates, with and with- 
out railway accommodation, is at least two years’ purchase. 
Mr. Drew, of Exeter, writes, “1 might, however, sta 
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but in the badly situated districts 
is much limited, 
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¢ “ 
market has inereased also, or whether, as in eome residential 
cases, the number of yenrs’ purchase is increased without any 
advanee of reat whatever. Let it arise from what cause it 
may, L think weare justified in concluding that 10 per cent., 
or years’ , OD an average, represents the in- 
— value of rural estates, where they fully command 
railway mn. 

Ibis na, of.speech to say that railways, where they 
exist, have brought to the very door of the landowner, 
and the inereased value stated to be the result conferred, 
without any contribution on his part, and wherever any con- 
siderable property has been crossed, or any part of it taken 
for a railway, the lucky owner has not only gained ail the 
benefits which that undertaking has secured to himself and 
his neighbours while receiving payment for the land taken 
from him, bat he has received, in addition, compensation for 
compulsory sale, and for the severance of that which remains, 
without sufferi any aueee reduction in renting or 
selling value. us railways have not only conferred a 
benefit which is enjoyed by such owners in common with 
others, but the companies have actually, and in many cases 
most extravagantly, paid the recipients for the ithege of 
conferring it upon them ; and unfal the tide of adversity set 
in, this condition of things may be said to have been the rule 
and not the exception. 

No estate improvements with which I am acquainted can 
be compared to this ; for if a landowner desires to drain his 
wet lands, or to make estate roads, or to build farm houses, 
or to supply. homes for the labourers upon his estate, he can 
do neither one nor the other without an outlay of capital 
varying from 5/7, to 107. an acre, and sometinies more, the 
ordinary return for which, at 4 or 5 per cent. interest, he has, 
in many. instances, a difficulty in recovering from his tenunts. 
The intelligence of the country, speaking through the legis- 
lature, determined, as you are aware, that the cost of such 
improvements might be borrowed by owners under disability, 
and charged upon the improved fand, if repaid within a 


given Bumber of years, by an annual charge of from 6 to | hood 


( per cent.; and if is within the cognisance of many land 
agents present, that P es chsoecs of estates who have thus 
borrowed money and undertaken to repay the amount by 
instalments, have been obliged to take upon themselves a 

+ of the annual payment, whereby they have suffered a 


oss of income of enjoying a gain. How different is 
this state of things to that where a railway, by affording ac- 


commodation to the owner and tenants of an estate, raises its 
renting and selling value without payment of any kind, or to 
those cases where land is taken for the ttudertaking, whereby 
the owner gains eompensation, from = he derives an 
increased income over and above the adyantage his neigh- 
bours gain! Leaving out of consideration building and 
suburban Jands, of which the value has been frequently 
doubled and trebled, and mineral the true capa- 
bilities of which railways have in whos cf agrieuleare for 
the first time, and reverting to the value of agri land, 
with which we have now most to do, it may be stated that 
from Is. am acre where the ac afforded by rail- 
ways has been only partial, to 4s. an mn napet means 
of transporting uce, obtaining manure, affording 
personal — have been perfect, ents the limits 
of the farmer’s t; and it was to secure this gain, with 
other advantages, to estates not yet by rail- 
ways, that the legislature, by the “ Improvement of Land 
Ace 1964,” enabled landowners under disability or otherwise, 
with the sanction of the Inclosure Commissioners, to subscribe 
to tailways and to charge their estates with the amounts 
odhgiaeh: ta by that Act the several improvement com- 









yay ea 3 woman, and child, 
times in the course of the year. i 
can be well understood how the competition for land, and 
the demands for country occupations, are on the increase, 
and, as & necessary consequence, how the value of rural pro- 
perty has advanced to the amount stated, The desire for 
living in. the country, while en in the businesses of 
towns, is shown, by the annual of Trade. returns, to 
be vastly inereasing with ph ipincg ame. men and trades- 
men; and the suburbs of oll our large towns are, conse- 
quently, extending in a manner to surprise the most sav- 
— advocates of railway enterprise, and to explain ho 
, Within a moderate distance of towns, has been raised 
from an agricultural value, calculated by tens of pounds, to 
that of building and accommodation value, whieh hardly 
stops at hun . All classes of society now connect their 
town life with country oecupations, and many of our legis- 
lators, peers, and commoners evade the expense of a house in 
London, and run up from the country with the members of 
their families, whenever Parliament, court, or fashion ¢all 
them thither. It is much the same with the merchants and 
tradesmen of Liverpool, Manchester, Birmingham, Bristol, 
and all large towns. For a distance of from 15 to 20 miles 
the suburbs of this metropolis extend, and to get to business 
in London for the day, and back to the eountry for the night, 
have called into existence regular services of trains, which 
make this amphibious sort of life easy of existence. In the 
morning there are those trains to arrive in London at 9 for 
the “ Early Birds,” those at 10 for the “ Daily Breads,” and 
those at 11 for the “ Lazy Dogs;” and in the evening there 
are corresponding trains which deliyer the “Early Diners” 
at home at 6, the “ Late Diners” at 7, and the “ Supper 
Passengers” at 8 or 9. On this point the Registrar-General 
tellea pithy truth. He says, in his report for the year 1867, that 
* the population within the registration limits is, by estimate, 
2,993,515, but beyond this central mass there is a ring of 
life growing daily, and extending along the railway lines for 
5 , The population 


= 
e 
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Ee 
= 
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= 
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a circle of 15 miles from Ch -cross. 
within the cirele patrolled by the metropolitan police is 
8,463,771." If these figures apply truly to the neighbour- 
of London, and only in a less degree to other large 
towns, it is unnecessary to show how railways, having con- 
verted agricultural into suburban land, bring the more back- 
ward farms into a forward position, and thus equalise the 
character of properties, and raise the value of the whole, 
These figures, in fact, fully ou the opinions I have 
quoted from our leading authorities, as to the ex: 

increase in value of building and_ accommodation lan 
and the less but certain improvement in farming land. To 
appreciate, however, the full benefit which railways confer 
os agriculturists, we must have reference to Mr. Fon- 
blanque's recent statistics, published by the Board of Trade, 
by which it appears that, in spite of the restrictive influence 
of the cattle disease, the total number of live stock in Eng- 
land and Wales was, in the year 1867, as follows: 


Cattle ac” a ee 
Sheep oe. ae 
Pigs ... . 9,778,762 


By comparing these figures with those given in the re- 
turns furnished by the railway companies to the Board of 
Trade of the eame year (1887), representing the number of 
live stock that travelled by railways in England and Wales, 
we find the following results, which would almost lead us to 
question the accuracy of the figures I quote. First, it a 

that the total numer of neat cattle that travelled 
railway was 2,310,368, whidh is equal to more than 
total quantity possessed the farmers of at 





| the farmers of England and Wales; and, 
panies were empowered, for the first time, to advance the | thera were 1,389,582, which is as 


half the 
by land and 
Wales; second, that of cere, 7,171,412 travel which is 
equal to one-third of the whole number of sheep possessed by 


amount and pay it over to the railway company authorised | half the number that belonged to the farmers when the re- 
to receive it. (See 78th and following sections of 27 and | turns were made to the Board of Trade. 


28 Vie., cap. 114.) Up to this time rs thus given 
have not Scien 

full recognition of the principle u 
were based, that we must 


which these 


e generally known. Still it will be to the | returns are included all the animals im 


Of ¢ourse it should be understood that in these railway 
from foreign 
countries, as well as the native stock which move from one 


to the extension of railways in | part of the country to the other, and sometimes make two or 


agricultural districts; in fact, railways must be primarily | three movements in a year. It would further serve to con- 
ised as estate improvements to be made at all in future, | vey a true idea of the value of railways to agriculture, pie 


now that all the principal towns have been brought into | quantities of milk, potatoes, v 


ables, corn, and 


communication with each other, and rural districts only | brought into the metropolis, before it is dispersed or sent out 


remain to be provided for. 


again, were shown; and perhaps this could not be better 


It will hardly be necessary to adduce to you evidence of | done than im the-words of a writer in the Quarterly Review, 
the advantages which railways afford to the owners of rural | in the October (1868) number of which there a one 


property, though, as the 
stand-still and can only 


owners themselves, it may be well to make prominent a are 


facts and figures which may draw attention to the object. 


The first Railway Act authorised for the conveyance of | last, it brought 306,099 sheep 


pacenngres Soh peared ie Se te eee oes, and 
ago. was Darlington to paevaten-en- Aim, so it 
was upon this railway that George. Stephenson in- 
troduced the steam locomotive, for the working. of whieh 
Lamenn see. eevee By ae Dek ieee eee apenoh te 
ion of England and Wales, in 1821, was 12, and 
Mr. Porter, in his work on , 

estimated the number of ; ae Soy, 
coach and like conveyances, at 82,000 in the whole of 


| 


have now come to a complete | of the most able and interesting articles yet written of our 
revived by the actidn’ @f Jand- | railway system. “The Great Eastern exceeds all others in 


the quantity of live cattle which it brings into the London 
nharkets. ing the twelve months ending the 30th June 
from Antwerp, and 45,970 from ; ; 
41,900 pigs, of which 9920 were from Rotterdam; ahd 8276 
calves. same line brought, during the same period, 610,830 
sacks of flour, 266,740 quarters of wheat and other cereals, 


- and 620,651 quarters ot malt, besides 88,729 tons of beer. 


Of potatoes it brought to London 21,531 tons, im- 
met amnion reget Al the 


of London. In 1867 the total number of live beasts brought 
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UNIVERSITY OF GLASGOW. 
Session 1868-9. 
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1. Alexander Maleolm, C.E. 
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me C. Robert W. Maxwell Miiller, Glenyards, Denny. 
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Professor. 
Certificate of Proficiency in Engineering Science. 
Pees A Cn Si. Neots, Ras. 
Walter , C.K., Colchester. 
James J. Galloway, C.E., Paisley. 
James Gillespic, junior, C.E., Garnkirk. 
Alexander Maleolm, C.E., Balfron. 
Robert MeHaffie Melliss, junior, C.E., Glasgow. 
George D. Neill, O.£., Greenock. 
John Russell, C.E., Glasgow. 
Candidates who have passed part of the Course of Study and 
Examination in ineering Science. 
Mathematics, Natural Philosophy, ‘Gasingy, Civil Engi- 
neering and Mechanics, Drawing : p rs Simpson, Glasgow. 
Mathematien, Natural Philosophy, Chemistry, Geology : 
Archibald B, Allan, Crosshil] ; Richard Niven, Glasgow. 
Mathematics, Natural Philosophy, Chemistry: Henry Dyer, 
Glasgow ; Robert Napier, Glasgow. 
Mathematies, Natural Dhulosophy, Geology: Robert 
Stevenson, Inkermann, Paisley. 
Mathematics, Natural Philosophy: John Wood; W.Over- 
land Dungar, King’s Lynn. 
Geology, Civil Engineering, and Mechanics: Thomas 
Alexander, ow. 
Geology: A. Cook; William Grant, Rothesay; R. W. M. 
Miiller, ny; W. T. Olive. 
For the Board of Examiners in Engineering Science, 
(Si W. J. Macqvors Kayxting, C.E., LL.D. 
Giasgow University, April 28, 1869. 


Tux Socirty or Exorverns.—At the ordinary meeting 
of the Society of Engineers, held on Monday, the 3rd instant, 
Mr. F. W. Bryant, president, in the chair, a paper was read 
on “ The System and Cems, employed for Llumination 
by Coal Gas,” by Mr. W. Sugg. The following candidates 
were balloted for and duly elected as members, viz., Messrs. 
William Walker, Metropolitan Board of Works, Spring 
Gardens, and John Thomas Lloyd, Ryo-lane, Peckham ; as 
associates : Mesers. Philip Gray, 7, Cork-street, Burlington 
Gardens, and Frederick Lee -Ultyen, 21, Mark-iane, 
E.C. The ordinary meetings of the Society are adjourned 
until Monday, the 4th of October. 


Tue Iystfrertion or Civ Exoineens.—At the meeting 
of this Institution on Tuesday, the 4th inst., Mr. Thomas 
Hawksley, Vice-President, in the chair, the iellowing 
candidates were bailoted for, and declared to be duly elected, 
seg os Say members, vis.:—Mr. Valentine Graeme Bell, 
late 
Browne, 





t Engineer, Mont Cenis Railway ; Mr. Valentine 
iméer-in-Chief of the Northers District of the 

Great and Western Railway of Ireland; Mr. 
jamin Shaw Brundell, Doncaster ; Mr. James Buchanan 
Engineer of the St. Louis Bridge Company, St. Louis, 


A 


Missouri, U.S.A.; Mr. Charlies Caulfeild Fishe, Resident 
Engineer of tho East and West Junction Railways; Mr. 
George Fisher, Resident Engineer of the Taff Vale and other 


iff; Mr. Ferdinand Wilhelm Weghorst Liidera, 
of the Copenhagen Harbour Improvements ; 
Moreland, jun., Old-street, St. Luke's; and Mr. 
Samucleon, M.P., Banbury. Kleven gentlemen were 
associates, viz., Mr. James Clark Bunten, Anderson 
Foundry , Glasgow; M a 
Engineer of the Wisconsin Railway, U.4.A.; Mr. Edward 
Gershom Davenport, Westminster; Mr. Albert Chesterfield 
Jenour, Assistayt Engineer, Harbour and Breakwater Works, 
he al vf Good Hope ; Mr. Henry de la Poire Mar- 
ie » <ssittant to the Executive Engineer, Bombny 
: Save Mr. Joka Noble, Assistant General Manager of the 
Midland Railway; Mr. Frank Bailey Passmore, Locomotive 


dey = Railway; Mr. Thomas Cheveley 
Ra vy om Eesex ; Mr. Terry, Chester- 
wn Wickend t : 


rit 
it 


E 





; Mr. Alfred , late tive Super- 
intendent of the Great Indian Peninsula Railway; and Mr. 


John Steddy Winbolt, M.A., Assistant Surveyor, Straits 
psstomyncare Bp qed vlt was announced that the Conncil, 
acting the of Section IV, of the Bye-laws, 
had reeently ai Messrs. Andrew Sherwill Busk, James 


ow; Mr. John Collinson, Chief 


















































































« 


ae we 
aps. aeee © > % 
Aileen <spatie veces Miles tiin eee Sea 


F] 


Pe oe ees 


"a 
2 


Bec A Sag Ne Samet ees 


sey a 


: 
Pee neem ee ee 


~ 


SSRIS tr tte rnp rr mt reteet 


© Reap aves alae ee eae 


en ano 


=e 


— 
rion ns 











Bs ge i 


\ 
4 


o 
2 
me 
a) 
) 
z | 
o 
Z 
te 


d 
IANIDN|GA ‘MASVUA NHOP UN 


XSVAIIVH aodiud HLAOS) 


aa ~* 





— iene et Or a 
Lt ea nese 


ra : ts 


rey 


Se AE ET A ME“ nee 





aes wel a) : ———— se 
mit = —— 
ah ‘ 4 s y? 5? “a 4 + - “ 4 ; Pe, 2 “a oe Z 
fate re, a aitie : ; : ES 3 
r . . ot 
i ~~ 
‘ La Fy aes 
-————nnorroee ~ - 
wunk : : wy > ar - 
“ Seg Ey ~ : ae ee . ? 
os apr ce ag A AEN IS TE rar am 











May 7, 1869.) 








AGENTS FOR ENGINEERING, 
Frasce: Lacroix, 15, Quai Paris. 

Usrrep Stares: Van Nostrand, , New York. 
Russia: at all Post-Offices in the Empire. 

Lgrezie: Alphons Dir. 

Benue: Messrs. A. Asher and Co., 11, Unter den Linden, 








The circulation of ENGINEERING exceeds that, collec- 
tively, of all the other weekly engi and mechanical 
journals, of the same price, now published in London. 

Advertisements cannot be received for insertion in the current 
week later than 5 r.. on Thursday. The charge 
ments is three shillings for the first four lines or under, and eight- 
pence for each additional line. 

The price of ENGINEERING to annual subscribers, receiving 
stamped copies at places three miles away from the General Post 
Office, is 1. 12s. 6d. If credit be given, the charge is 24, 6d, extra, 
subscriptions being payubie in advance. 

Cheques and mouey orders to be made payable only to Mr. 
Charies Gilbert. 

Office for Publication and Advertisements, No. 37, Bedford-street, 
Strand, W.0, 











lo 


ENGINEERING is registered for transmission abroad, 


NOTICES OF MEETINGS, 
Tas INSTITUTION oF Civ. ENGINEERS.—Tuesday, May 11th, at 
SPM, “ Description of the Low Water Basin at Birkenhead,” by 
Mr, John Ellacott, M. Inst. C.E. 


CIVEL AND MECHANICAL ENGINEERS’ SocreTY.— Wednesday, the | 


12th inst.. at § P.M, paper on “The Water Supply of Towns and 
Villages,” by Mr. G, W, Usill, Member of Council. 


CONTENTS. 





PAGE PAGE | 
The New North Bridge, Halifax 299! Water-Power Works at Schef- i 
The Institation of Mechanical Ea Sn 310 
Seen 300 | Combined Loommotive and Crane 311 
Clifton Bridge, Nisgara Falis . 200 ~Pavsenger Se-emebips .......... 11 
Locomotive Accoun's .. -. 304 = The Chalmers Target ............ 312 
Our Future Hailways 304 «Notes fromthe North ........ . 2 
Universty of Glasgow ‘ . 0 Liverpool Notes .....cscecceess, MB} 
Napoleon Lil. and te Engineers 267 | The Patent Journal.............. 313 | 
Boiler Inspection ..... teens The Fiah-Joiat ...4,...-ceceseces SU 
Floating Coal DepOts ..........., 308 | Filtering Apparatus for Sewers .. 314 
The North Germen Fleet -- 309 | Apparatas for Sinking Founda- 
ww OMS cesccccoscerssesececeso- sé 34 


Designs for Channe! S:ean ors. on 
ENGINEERING. 
FRIDAY, MAY 7, 1869. . 
NAPOLEON Il. AND THE ENGINEERS. 

It is nearly twenty-two years since the then Prince, 
Louis Napoleon, addressed the members of the Insti- 
tution of Civil Engineeers, in the course of the discus- 
sion of the late Mr. Joseph Giynn’s paper entitled, 
“A Review of the Plans which have been Proposed 
for Connecting the Atlantic and Pacific Oceans by a 
Navigable Canal.” His observations, too long for re- 
petition here, bore evidence of his broad grasp of, not 
only the political and commercial, bat also of the pro- 
fessional points of the question. The present Emperor 
of the French was not an unfrequent visitor at the In- 
stitution, and, although a merely coincidental, and not 
at all a weighty circumstance, it may not be known to 
all the members, and probably to but very few of the 
associates, that he once, on the occasion of the Presi- 
dent’s conversazione, met the late Duke of Wellington 
alone in a small room over the old library, whither 
both had found their way to examine some models of 
ordnance, 

It was only, however, in March last that the Insti- 
tution elected the Emperor, by acclamation, as Hono- 
rary Member of their body. This election was not, 
it may be safely assumed, made in consideration 
merely of the Imperial position of the great personage 
elected—for, in that respect only, perhaps half, if ngt, 
indeed, all, the reigning potentates in the civilised 
world would readily accept the suffrages of Great 
George-street—but it was made in consideration of his 
undeniable practical genius and his powerful concur- 
rence in the great works, civil, naval, and military, 
the execution of which devolves upon engineers. 

On Sunday last Mr. Charles Hutton Gregory, Pre- 
sident of the Institution, Mr. G. P. Bidder, Past Pre- 
sident; Mr. J. Robinson McClean, M.P., F.R.S., Past 
President; Mr. Joseph Cubitt, Vice-President ; Mr. 
G. W. Hemans, Member of Council; and Mr. Charles 
Manby, F.R.S., Honorary Secretary of the Institution, 
had an audience of the Emperor, by appointment, at 
the Tuileries, and, as the Commission TP the Institu- 
tion of Civil Engineers, presented to His Majesty the 
Diploma of Honorary Member and the complete Series 
of Transactions, and received his signature to the re- 
gister of the Institution. Mr. Charles Hutton Gregory, 
the President, introduced the several members of the 
Commission, with whom the Emperor engaged in con- 
versation regarding the leading engineering works of 
the present day. His Majesty exp his high 
sense of gratification at having been e as hono- 
rary member of a scientific society in whose proceed- 
ings he had formerly taken part, and in whose progress 
he had always felt a lively interest. The members of 


upon them, than feel themselves in any way obliged to 
English professional talent which conferred it. 
are 


of the substantial recompense of professional labour 
than we are. We might tell here, what we ourselves 
had from the lips of an engineer who had just com- 
pleted one of the very finest engineering works in or 
near Paris, that, as an engineer of the Ponts ef 
Chaussees, his salary was 6000 franes, or 2407. only, per 
| annum, and that he was expressly prohibited from en- 





| gaging in private practice of any kind whatever! Think 
|of that, gentlemen of Great George-street, who work, 
| not for ribbons and decorations, nor for “ glory” alone, 
| but for money. 


BOILER INSPECTION. 

Tue annual reports of the Secretaries to the various 
associations formed for the prevention of boiler ex- 
plosions, repeat from year to year a monotonous story 
of casualties more or less fatal, and every year fresh 
evidence is accumulated to bear witness against the 
carelessness of owners, the incapacity of coroners, and 
the injustice to boiler attendants, and to testify to the 
necessity of some efficient reform by which the list of 
accidents, now so long a one, may be reduced, the 
responsibility and penalties of such accidents when 
they do occur may be justly awarded, and the 
causes of explosion may be always thoroughly ascer- 
tained and reported upon by those qualified for such a 
duty, instead of being, as is now too often the case, 
ascribed by vague and incompetent witnesses to un- 
known and mysterious agents, which have none but a 
fancied existence. 

During the last ten years, at least 500 boiler explo- 
sions have occurred in the United Kingdom, and nearly 
800 lives have been sacrificed, while a far greater 
number—for the most part those whose daily work 
brought the daily bread of a small circle of dependants 
—have been struck down by the sudden catastrophe, 
more merciful to those killed outright ; and condemned 
to a life’s incapacity, being barred from further pro- 
gress in the one poor path open to them. 

And regarding the cause of these aceidents by the 
light of the experience gained through the last fourteen 








tind that all those mystic forces with which the usually 
opaque intellects of coroners’ juries are still further 
sbebased :-—electricity, terrestrial magnetism, unknown 
accumulations of gases which vanish like ill spirits 
when they have wrought out their destructive mission, 
leaving not a trace behind, atmospheric influences, or 
what not—all mean neglect, evident in its effect to 
those who investigate the causes with common-sense, 
and do not look towards the horizon for evidence 
scattered plentifully in iron fragments at their feet. 

As a rale, which admits hardly of an exception, 
boilers explode because they are bad. Faulty from 
original construction, or worked beyond the term of 
their natural Jife, ortoo hardly driven, and badly tended, 
they yield, as any other structure would yield, beneath 
undue pressure. ee: 

Turning to the reports of the Manchester Association 
for the Prevention of Steam Boiler Explosions (now the 
Manchester Steam Users’ Association), we find that 
three-fourths of the boiler explosions which have oc- 
curred during the last three years, arose from original 
defects in construction, or from excessive wear, the 
remaining accidents having been caused by careless- 
ness in management. 

Three-fourths of the responsibility in these ex- 
plosions rested, therefore, with the manufacturers or 
users, and was about equally divided, the former in- 
curring it by faulty construction or im 
the latter by working old boilers long after they t 
to have been consigned to the scrap heap, patching 
them from time to time, in repairs that inereased their 


and efficient inspection, by which a timely warni 
would have been given, and the absolute condition at 





the boiler known and registered. 


. | by jury does not always res 





years, by the labours of the different associations, we | Pe 


weakness, and neglecting the precaution of a regular | real 





volved upon bis master. 
Moreover, though admirable as an institution, and, 
eprom ws add gr meme 90 an investigati 
tima 


ision that leaves 
ired. ‘The twelve enlightened em- 


summons to quit their respective industries and attend 
the court of ane | with the cheerfal alacrity that 
indicates a desire Ips ty their undivided at- 
tention on the case in hand, nor do they become sud- 
denly qualified, on leaving their counters, to under. 
stand, to weigh, and to base their decision on the mass 
of good, bad, and indifferent technical evidence they 
listen to, evidence too often vague, uncertain, and 
utterly beside the facts, as instanced in the testimony 
adduced at more than one recent examination. 

During the last fourteen years the different asso- 
ciations formed for the prevention of boiler explo- 
sions, have done much to check these catastrophes. 
and to place some restraint upon the tendency to erect 
boilers at the cheapest possible rate, and ran them to 
destruction. The oldest of them, the Manchester 
Steam Users’ Association, was incorporated in the 
beginning of 1855, at the suggestion of Mr. Thomas 
Forsyth, who lost his life in the summer of 1858, at a 
locomotive boiler explosion in the yard of Messrs. 
Sharp, Stewart, and Co, Next followed the incorpo- 
ration of the Boiler Insurance and Steam Power Com- 
pany, followed by the Midland Steam Boiler and the 
National Boiler Bracers Company. All these have 
done good work in checking an evil growing with the 
rapid industrial ‘growth in those crowded manufac- 
turing districts, which these associations take under 
their charge, subject to the consent of the boiler 
owners, At the close of last year 17,400 boilers were 
under their charge, 15,500 of which were insured, and 
1900 under inspection only. The Midland Boiler In- 
surance Company have alone inspected and insured 
16,411 boilers during the last ten years; out of this 
number four have exploded, and seven similar 
casualties have occurred in the boilers under the care 
of the other companies ; but the larger number of their 
accidents occurred during the first years of these pre- 
ventive associations’ exisience. It is worthy of note, 
too, that the Manchester Steam Users’ Association 
has never had one mishap with any guaranteed boiler 
to which they are permitted free access for periodical 
examination, and which is warranted sale under 

nalty. ? 

Out of the 500 boiler explosions which have so 
fatally marked the progress of the last ten years, 489 
were under no sort of inspection, eleven during tue 
same period having expl out of that enormous 
number under supervision. It is difficult to arrive at 
the relative proportion of these two classes; but those 
large districts which the associations embrace are the 
most densely populated seats of manufacture in Eng- 
iand, crowded with steam power, and where the keen 
competition of business tempts the ee to over- 
work his boilers, and that too long beyond the term of 
their natural life. 

This long and extensive experience shows clearly 
that by a proper system of inspection, boiler explo- 
sions can be practically prevented, and points out the 
ahsolute necessity of a prompt and comprehensive re- 
form by which legislation can accomplish what private 
enterprise so well carries out in a limited degree. It 
is impossible for companies of inspection to be so 
systematised as to bring under their control all 
the steam power of the United Kingdom, and even 
were such facilities universally extended a large num- 
ber of boiler users would not avail themselves of the 
means of security afforded them, and notably those 
would so refuse whose boilers were in the most 

ous condition, On the other hand, were boilers 
to be placed under exclusive Government inspection 
an len complication and confusion would arise, 


t | official routine would probably defeat the good end in 


view, and the cial regulations would 
certainly be an endless source of annoyance, and 

grievance to makers and to users. Such a system 
rules in France by the law of the 21st of July, 1856, 
to the constant vexation of manufacturers, the 








frequent hindrance of trade, as the regulations pre- 
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seribe the exact dimensions and fittings to which all 
boilers must rigidly coaform. It is only recently that 
an ordi double-flued Lancashire boiler 28 ft. lon 
and ft. 5 in. diameter, the type of such as are a 
in thousands in this country, was sent to France, 
and refused by the Government inspectors because it 
failed to comply, in some trifling particulars, with the 
established rules. The boiler was therefore rejected 
and returned to Manchester, where it has since been 
in constant use. Such an illustration serves to show 
the impracticability of legisiation, which would besides 
remove all responsibility from the manufacturer, and 
vest it in Government officials, who would neces- 
sarily be guided by a written code, which, although 
able and complete, and altered from time to time 
to meet the requirements of constructive improve- 
ments, would nevertheless be a bar to progress. 
Such a course would, indeed, be stepping from one 
extreme to the other, from complete indifference to 
those accidents by which so many lives are yearly 
sacrificed to the most inconvenient interference with 
boiler-makers and users. 

The Board of Trade, possessing a certain control 
over the railway companies, leaves them neve rthe- 
less free agents, with full responsibility, to work 
their lines, aftert hey have been constructed in com- 
pliance with general regulations, and interfering only 
when accidents occar. Then the appointed Govern- 





ment engineer inspects and reports, and his evidence 
is all-important in guiding the court of inguiry. 
There can be no reason why stationary boilers should 
not be under the same supervision as locomotives, 
and why, m case of explosion, both should not be 
equally brought to the notice of the Board of Trade. 
Turee times the number of people are killed annually 
throughout the country by stationary boiler explosions 
than meet their death upon our railway system, and 
the causes which bring about one class of these catas- 
tr ph s are no less worthy of Government considera- 
tion than those which hasten the other. It must be 
borne in mind, too, that the railways are in the charge 
of able engineers, conversant with all the requirements 
of their line, possessing competent assistants, by whom 
they are made acquainted from day to day with cur- 
rent conditions of their working plant. Besides, there 
is no tendency to overwork boilers, which are kept 
under constant and minute inspection. 


On the contrary, bad construction and bad work 
are common failings with private makers, who con- 
struct for customers often totally ignorant of what a 
boiler should be, and who will let its plates rust 
down to the thinnesss of a sheet of paper, without 
realising por, so long as no steam escape indicates a 


failure. To awaken these people to a sense of new 
responsibility, which will enforce good construction, 
and good work, on the part of the makers, and remove 
the ignorance and fatal economy on the part of the 
users, is the duty of legislation. By the French law 
from six months’ to five years’ imprisonment, and fines 
varying from 300 to 3000 franes, are the penalties in- 
fl cted on those who are really responsible for fatal boiler 
explosions—the employer of labour and the employed 
alike, And if such consequences be brought clearly 
home to steam users, a multitude of ancient generators, 
of patched and rusted explosive vessels, warranted at 
some early date violently to terminate their own exist- 
tence, and that of those around them, would be re- 
placed by new and efficient boilers. Then the Associa- 
tions for the Prevention of Explosions would multiply, 
and be universally sought, instead of having to solicit, 
as tuey do to- day. 

And such a reform being established in case of an 
explosion taking place, the Board of Trade sliould be 
empowered so to inspect and to report upon the ac- 
cident that it could guide the ¢gourt of inquiry 
through technical difficulties to grasp their decision. 
If this were done, conflicting evidence—which now 
so often serves to bury facts, before only just beneath 
the surface, fathoms deep, and far bcoted the ken of 
the coroner or his satellites—would be substituted for 
a clear and disinterested statement of facts that should 
oint out the real author of the evil. Then we should 
yave no repetition of disgraceful verdicts, such as have 
before now been recorded: and whilst boiler-makers 
and users would not be saddled by distasteful and anti- 
progressive restrictions, they would have before them a 
clear sense of the consequences attending any casualty, 
the prevention of which it might be within their power 
to prevent. 

Twe Mowr Cex Rattwar Trarric Rerveys.—The 
traffic receipte on this company’s line for the week endin, 
22nd of April amounted to 35,350 franes (14142). The tota 
receipts from the Ist of January to the 22nd of April 
amounted to 377,520 frances (15,101/.). 


“a 
FLOATING COAL DEPOTS. 

Txose of our readers who are familiar with the 
river Thames “ below bridge,” can hardly have failed 
to notice, lying near mid-stream, between Blackwall 
and Woolwich, two large sombre-looking craft of 
somewhat nondescript appearance, each attended by 
a fleet of coal barges, and each usually having along- 
side one or more of those smart screw steamers which 
have, during the past few years, so largely supplanted 
the old sailing colliers. Few, however, of those who 
have noticed the craft referred to are aware of their im- 
yortanee, or of the extent of the useful work performed 

y their aid; yet, at these two floating coal depdts, 
and at the fixed depdt at the Victoria Docks, belong- 
ing tothe same firm—Messrs. William Cory and Son— 
is unloaded about one-third of the whole quantity of 
coal imported into the Thames, or about 1,000,000 
tons annually. Indeed, 15,000 tons of coal have been 
unloaded in one week at one of the floating coal depéts 
alone, and the machinery, if kept fully employed, is 
capable of doing even far more work than this. Under 
these circumstances, we think that some particulars 
of these floating coal depdts may be regarded with 
interest. 

The older floating coal depét, which is moored a 
short distance further down the river than the newer 
one, was built for a very different purpose to that 
which it now serves, it having been originally fitted 
as a powerful derrick for raising sunken vessels. 
Indeed, the vessel is still commonly kuown on the 
river as “the derrick,” and the same title is almost 
as frequently bestowed on the companion depét, 
although the latter has no claim to it whatever, 
it having been specially constructed for its present 
use. The “ derrick” as originally constructed proved 
a failure—commercially, at all events—and the con- 
sequence was that eventually, in 1561, after lying in 
the river idle for some time, the machinery was sold 
by auction, and the hull purchased by Messrs. Cory 
for conversion into a floating coal depét. The 
“ derrick” was for some reasons admirably fitted for 
being used as a floating coal depot, whilst in other 
respects the details of its construction were such as to 
render the conversion a matter of some difficulty. 
In plan the shape of the “ derrick” is a kind of 
elongated hexagon, the two longer sides of the hexagon 
forming the sides proper of the vessel against which 
the colliers to be unloaded lie. The total length of 
the vessel is 250ft., and its breadth 90 ft. When 
fitted as a derrick the vessel was provided with an 
iron mast disposed rather to one side of the centre 
line, this mast carrying a strong yard to which the 
hoisting chains were attached. Of course when a 
vessel was being raised there was an immense down- 
ward thrust exerted through the mast just mentioned, 
and to distribute this fairly over the hull of the 
derrick the mast was connected at its base to strong 
braced girders, which extended diagoually across the 
vessel, and which were, moreover, connected to a 
central main girder extending from stem to stern. 
When the derrick was converted into a floating coal 
depét, it was considered that it would be inexpe- 
dient to remove these girders, and there was there- 
fore erected on them a strong staging or kind of upper 
deck on which the trucks receiving the coal can be 
run to the shoots at either end. 

The unloading of the eoal is effected by six of Sir 
William Armstrong and Co.’s bydraulic cranes, placed 
three on each side of the vessel, these cranes being all 
fitted with weighing apparatus, so that the coal can be 
weighed as it is unloaded. The three cranes on each 
side are not placed at equal distances apart, there 
being an interval of 40ft. between the first and 
second, and of 50ft. between the second and 
third, distances which agree pretty closely with the 

verage distances between the hatchways of the vessels 
to be discharged. In unloading a vessel twenty-four 
men are employed in the hold filling the “ tubs” 
belonging to the cranes, these men working in three 
gangs, one at each hatchway. The average load of the 
tubs is 15 ewt. and each erane makes when in full 
work three lifts every two minutes. The average 
speed of working, however, is somewhat less than tins, 
but it is nevertheless so great that a 900 ton ship can 
be completely discharged in six hours, a feat that 
must have rather astonished the coal “ whippers”’ 
when they first heard of it. This performance, how- 
ever, of course represents but half the capacity of the 
depét, as two vessels can be unloaded simultaneously 
at the same rate, Of the important economy effected 
by this power of rapid discharge, some idea may be 
gained when we state that in consequence of the short 
delay to which Messrs. Cory’s steam colliers are sub- 





jected on the Thames, these vessels are able to make 





at least each sixty trips, from Neweastle to London 
and back, annum. 

The , after being raised in the tubs by the hy- 
draulie pay = “8 into tip-wagons, which 
run along lines on upper or staging to 
the shoots at the ends already mentioned. The shoots 
conduct the coal to the. barges which lie against those 
sides of the hexagon, which form what, in an ordiuary 
vessel, would be the bow and stern. So far we have 
only spoken of the arrangements above deck, below 
they are equally complete. The hull of the derrick 
was originally divided into a number of watertight 
compartments, and a good deal of ming was re- 
quired to enable these to be made use of with as little 
interference with the buikheads as pdssible. A visit to 
the depdt itself can alone convey a clear idea of the 
difficulties to be overcome, and of the manner in which 
they have been surmounted. Everywhere the space 
has been turned t6 the - possible account. In one 
compartment is the pair of engines with cylinders 16 in. 
in diameter and 20 in. stroke, working a pair of pumps 
with plungers 4} in. in diameter which supply water to 
the accumulators; in another compartment are the 
boilers, in another are three small benches of gas re- 
torts (three retorts in one bench, two in another, and 
one in the third)—for the whole depot is lit by gas 
manufactured on board—whilst other compartments 
furnish accommodation for the gas purifiers, for the 
gasholders, for the two accumulators from which the 
water is led to the hydraulic cranes, for the car- 
penters’ aod fitters’ shops, for stores, &c. 

We must, however, take leave of the older depét, and 
give some particulars of the newer vessel, which was 
specially designed for its present purpose. Like the 
“derrick” it has a flat floor and vertical sides, and its 
shape in plan is also the same, except that the two cat- 
waters with which the older vessel is provided have been 
done away with, so that a barge can overlap either the 
stem or stern, and still lay close alongside the flat sides 
forming the bow or run as the case may be. The 
hawse pipes also, through which the mooring chains 
are passed, are led down so low that the chains are 
kept well clear of the barges. Unlike the ‘‘ derrick,” 
the newer floating depét has no stiffening girders, but 
the hull, which is of the same general dimensions as that 
of the other depdt, is divided into numerous watertight 
compartments by five longitudinal and eight transverse 
bulkheads. As in the derrick, these compartments are 
all turned to good account. Of tle outer compart- 
ments, some contain ballast, some afford accommodation 
for the machinery of the hydraulic eranes, whilst 
others are used as stores. Tne inner compartments 
may be considered as forming several transverse 
ranges, each devoted to special. objects. Thus in one 
range are the engine room, the coal stores, and the 
two boiler rooms; in another are the iron stores, a 
compartment containing a pusching and shearing 
maciiine, the smiths’ shop, and the fitters’ shop; in a 
third range are the carpenters’ shop, the gas purifiers, 
and the two gasholders; while in a fourth are the gas 
retorts, the stores containing coal for making gas, and 
the coke stores. The gas retorts are, like those on 
board the “derrick,” set three in one bench, two in 
another, and one in a third, so that either one, two, 
three, five, or six retorts may be used as occasion may 
require. The gas purifiers and the gasholders, it 
should be remarked, are completely separated from the 
retort-room and from each other, and every precaution 
is taken to prevent any accident arising from a leakage 
of gas. 

‘The main engines on board the newer depdt are 
rather more powerful than those on the older vessel. 
They have a pair of cylinders 18 in. in diameter, with 
20 in. stroke, and they work a pair of pumps with 5 in. 
plungers, and the same stroke as the steam pistons, 
these pumps forcing the water into two accumulators 
laced oue at either end of the vessel. These accumu- 
lators are loaded so that they act successively, the one 
not beginning to lift until theother is completely 
charged. From the accumulators the water is sup- 
plied to the hydraulic cranes and to a pair of hydraulic 
engines, which work capstans, placed one at the bow 
and oue at the stern, by the aid of which the barges 
ean be rapidly hauled alongside and shifted into place 
with but a very smal! expenditure of manual labour. 
Besides the main engines there is a smaller engine on 
board which drives the shafting in the fitters’ shop, 
&e. Steam is supplied to the engines by four tabular 
boilers, but three of which are usually worked at one 
time. The boiler-rooms are ventilated by an air-casing 
around the chimney. 

As in the case of the older vessel, there are three 
of Sir William Armstrong and Co.’s hydraulic eranes 
on either side of the new depét, these cranes having 
jibs with a sweep of 21 ft., the turning as well as the 
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hoisting being ormed h lie power. 

stead, however, peg tubs fy by tae cane being 
discharged into wagons running on an deck stag- 
ing, they are emptied into ty Shick ther eos 
are emtasted into the + The three on 
each side of the vessel, ou sind cihenaany ore 


pc merry coals er rnc before 
received by the wagons. which are 


uF 


capable of carrying an average load of 18 

the ordi deck level, the deck eing laid with seven 
lines of rails, of which four lines are worked in» 
nexion with the screens on the one side, and three with 
the screens on the other side, On the former, or what 
we may term the “ four line” wey rat: is au“ up” 
and “ down” line, and two -on-which the stand 


3 





whilst receiving their loads; one-line being for the ac- 
commodation of the wagons‘ réceiving the small, and | 
the other for those being filled with the large coal. Ou 

the other side there are, as we have said, three lines, on | 
two of which the wagons stand whilst loading, the other 
line being used for the transit of the trucks. There | 
are no turn-tables or switches, the transference of the 
wagons from one line to another beiiw managed in a 
much more simple manner than if these were employed. 
At three places in their length the whole of the lines 
are intersected by broad transverse passages or road- 
ways covered with cast-iron plating, and between the 
ends of the pair of rails forming each‘line, where they 
abut on these roadways, as we may term them, are 
angle-iron check rails, curved, so that they form a kind 
of cut-water, and guidethe trucks in their passage 
from the roadways to the rails. The wagons used have 
wheels loose on their axles, and with flanges which go 
inside the rails; and when they are run from any 
line on to one of the roadways just mentioned, they 
can be readily turned or “ hovel on the smooth iron 
plating, so as to enter any line that may be desired. 
Only those who have watched the operation can fully 
appreciate the rapidity and facility of working ob- 
tained by the adoption of this system, and the enanner 
in which the wagons are handled on board the coal 
depdt we are describing is a sight worth going some 
little distance to see. ‘The wagons discharge the coal 
into the barges through shoots at the ends of the 
vessel, the wagons on their way to these shoots being 
passed over weigh-bridges and their contents weighed. 
Ihe newer depot, like the older one; is capable of 
discharging two 900 ton vessels in six hours, and, in 
addition to this, the cargoes of these vessels can 
be screened at the same time. The new depdt, we 
should state, was built from the engineer’s designs, 
hy Messrs. Palmer Brothers, and Co., of Jarrow-on- 
Tyne, and was completed and set to’work in the year 
1866, since which time it has been doing constant duty 
day and night without interruption. 

We have in the present notice only given some 
general particulars of Messrs. Cory’s two great float- 
ing coal depéts, and we have necessarily left unmen- 
tioned many details, in the carrying out of which 
much care and ingenuity have been expended. We 
have, however, we trust, said sufficient to show that, 
as specimens of special construction, they possess 
much interest, and that the results obtained by their 
working are such as to confer great credit on the en- 
gineer by whom the whole arrangements were planned. 


DESIGNS FOR CHANNEL STEAMERS. 

We are desired to direct the attention of our readers to 
the fact that the Council of the Society of Arts offer the 
gold medal of the Society, and the large silver medal of the 
Society, for the best and the second-best block model of a 
steamer, which shall afford the most convenient shelter and 
accommodation to passengers on the deck of the vessels 
crossing the Channel between France and England. The 
steamer is not to exceed in tonnage and dranght the best 
vessels now in use between Folkestone and Boulogne, and 
the model must be on 4 scale of a quarter of an inch to a 
foot. The models, marked in cypher, are to be seut in to 
the Society of Arts’ house, John-street, Adelphi, on or 
before the Ist of November next, with a sealed envelope, 
giving the name and address of the designer. We have no 
doubt that there will be numerous competitors. 








Tue “ Times’ ayy rue Wan Orrice.— Notwithstanding 
the promptitude with which the War Office in 1866 notified, 
in the usual phraseology of such contradictions, that the 
allegation in the Times of proceedings — been taken 
agamet Mr. Snider to recover the sum of 1/. 2s. 2d. was 
“simply untrue,” they have permitted nearly three weeks to 
elapse without taking notice of the pwhlication of the official 
document, signed by Mr. Park Nelson under instructions 
“ from the Secretary of State for War,” which demonstrated 
the correctness of the statement. The fashion seems to be to 
put forth denials of this kind with perfect recklessness, on 
the chance that they may answer their purpose, and to ab- 
stain, when they are opposed, from offermg any defence or 
apology.— Times. 
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Baltic. And all the money which Fj for 
navies—one in the North Rapin ap ae im the 
the purpose was absorbed without a German fleet being 
created. In despite, however, of all these anfavourable 
circumstance> the Prussian navy has so far inéreased during 
the last twenty years that it has developed from an in- 
significant fleet of gunboats to a marine, comprising 
thirty steam and six sailing ships, besides gunboats and 
vessels for harbour defences, The navy comprises the 
fighting and training ships, transports, coast-guard vessels, 
and those for the defences of ports and harbours. Of the 
first-named, five are armour-clad—the rest of wood, which 
are still considered capable of good service; the 
ships being for the most part disrated- sailing vessels, in which 
officers and seamen receive their professional training. 

The following Table shows the actual strength of the 
effective navy of North Germany :— 














. , Number of Horse | 
Name of Ship, | Guns. Power, | Lonnage. 
ARMOURCLAD I RIGATRES. 
Kenig- Wilhelm | 2 | 1150 | 6988 
Friedrich-Kagrl js 16 950 | 8800 
Kron-Prinz cas veal 16 | 800 | 4404 
ARMovunciap Tugrer | 
Sups. | j 
Arminius a ose] 4 300 | 1239 
Prinee Adalbert wal 3 | 80 6|)ChCP7T 
Woovey Corvs. wirn | | 
Protected Barrentes.| | | 
Elizabeth ee baal 28 j 400 =«6|~— (2086 
Hertha ... poe Jal 23 | mo | 1746 
Vineta abe wal 28 00 | 1746 
AMNOD no. ove esl ee 
in GS RE peice 1621 
Corvettes witn Bart- | | 
TERIES EN BARDETTE. | 
Medusa .., ak al 17 200 925 
Nymph ... pe wool 17 | 200 926 
Augusta ... tee oad 14 i 400 1462 
Fine. yuo) | A 1462 
Desrarcu Boats. | 
Eagle. on os sak 4 | > 3 800 
Loreley ... ove cam 2 | 120 332 
RoraL Yacurt. } 
Cricket ... ies sui 2 160 493 
ist Crass Guwroats. 
Basilisk ... - 3 80 326 
Lightning 3 80 326 
Chameleon 3 0 326 
Comet 8 80 326 
Cyclops ... ove ote 3 80 326 
Dolphin ... out seed 3 80 826 
Dragon ... | 3 80 326 
Meteor ... oe oon 3 80 326 
2xp Crass Guypoats. | 
Fox isa ‘a a 2 | 60 233 
Shark 2 60 233 
Vulture ... 2 60 233 
Hyena 2 60 233 
Chasseur 2 | 60 233 
Aspic 2 | 60 233 
Arrow 2 60 233 
Salamander 2 | 60 233 
Nightingale 2 oO | 233 
Scorpion ... 2 | 6 | 233 
Sparrow hawk 2 j 60 233 
Tiger . one wo» 2 6 | 233 
Wasp ae nese 6 | 233 
Wot a 2 60 233 
' ; 
SAILING SHIPS. 
Frigates. 
Gefion ... kno a 48 | 7406 
|” geeaaanae Tasa™ a | | 4657 
Niobe... be “| 26 i ; 1062 
BRrica. } j | e 
Mosquito oa ont 16 } j 48 
Rover «.. eee ses] 16 | 52 
Sali ae”. i cath 6. | 263 





Besides these there are five vessels for harbour service, 
thirty-two yawls armed with two guns, and four with one 
gun each. 

Two corvettes are in course of construction—the Hansa, 
with an armour-plated battery of eight guns, and of 450 
horse power; and the Ariadne, a wooden ship, with a 
battery of six guns and with 360 horse power. Altogether 
the Prussian navy possesses 90 armed yeesels of all de- 
nominations, mounting collectively 1549 guns ; bat few of 
these, however, were built at any of the Imperial dock- 

ards. 
’ The Keenig- Wilhelm and the Kron-Prinz were purchased 
in England. The Friedrich-Karl was constracted in 
France, at Seyne, near Toulouse. She is a little larger 
than the Krou-Prinz, but carries the same armament of 





‘with the Loreley, the forts f Btade, belonging to Hanover. 
The Prince Adalbert was built at Bordeamx, in the yards 


of M. Arman. She is a wooden three guns, 
and has 300 horse power engines; her te 158 It. Gf in., 
her breadth 32 ft. 9 in, and her ght of water 
14 ft. 10 in. She has two fixed towers, the guns being 


mounted on turnthbles ; her complement of men is 135, in- 
clading 7 officers. “ 

The Arkona was the first acrew fighting ship which the 

navy acquired. Shats 202 ft. 9in. long, 43 ft. 14 in, 

beam, and draws 18 ft, G}in, water amidships. The Vincta 
and Hertha are similar abips, 


The ecomplement.of each of these corvettes is $90 


men, all told. *e 

The Nymph, originally a Danish vessel, was captured 
during the war in 1864; she is pierced for 17 guns, but her 
actual armament is only thirteen. The Augusta and Vit- 
toria, built at Bordeaux by M. Arman, are of the Alabama 
type, and were originally intended for the Confederate 
States, but were purchased by the Prussian. Government. 
The Ariadne, now on the stocks in the Imperial Dockyard 
at Dantzic, when finished, will have engines 350 horse 
power, and 6 guna, of which two are sified, and carry 200 Ib. 
projectiles. 

The effective foree ¢arried on other ‘vessels of this class 
is fixed at 190 men, inelading officers. 

The royal yacht, Cricket, was launched from the slips of 
M. Normand, at, Havre. She is 111 ft. 6 in, long, 
23 ft. 7 in. beam, and draws 9 ft. 2 in, amidships. 

Kight first-class and 14 second-class gunboats are em. 
ployed for coast defences. in the former the complete com- 
plement is sixty-¢wo men, in the latter forty-foar. 





Tux Wootwicn Guxs.—Major Palliser has tis 04. 
dressed the following letter to the Editor of the Times: Sir,— 
In a letter which I addressed to the Times on 4th Jan. last, 
I expressed the opinion that the heavy Woolwich rifled guns 
would burst with violence in the event of the inner tube being 
cracked. A 9-in. Woolwich gun has just concluded a long 
test for endurance, and, towards the end of the trial, the 
inner tube became cracked. ‘The gun has, since that oc- 
currence, fired a considerable number of battering charges 
without bursting. My opinion was founded upon the burst- 
ing, at proof, of one ot these guns, but the above experiment, 
combined with the numerous proofs of other guns, shows 
that there must have been thi ptional in the eon- 
struction of the gun which burst, and J am therefore anxious 
to acknowledge that I was mistaken in my belief. The 
national importance of the result of this experiment cannot 
be exaggerated; it proves that the 9-in. rifled guns with 
which the navy is chiefly armed, and about the safety of 
which others besides myself had entertained doubts, are fully 
strong to fire 55 lb. charges, which would enable them to 
penetrate any ironclad in existence. While congratulating 
Colonel Campbell and the officials in the Royal Gun Factorier, 
as well as the late Ordnance Select Committee, I trust I may 
state that, although I am the proj of @ rival gun, no 
one can be more pleased than I am at the result of the trial, 
—lam, Sir, your obedient servant, W. Patiiser.—Army and 
Navy Club, May 3. 





Loxpow Association or Foremen Exaixnens.—The or- 
dinary monthly meeting of members of this Society took 
place on Saturday, the Ist inst., at the City Terminus Hotel. 

r. Newton, Royal Mint, and Mr. J. Briggs, occupied the 
chair and vice-chair, and the attendance of honorary and or- 
dinary associates was very large. Mr. Alexander J. geon, 
and Mr. Clark, chief engineer of the Peruvian navy, were 
elected on the honorary, and Messrs. Price and Fothergill on 
the ordinary list, whilet Messrs. Jordan, Hooten, and Goddard 
were put in nomination. Mr. James Rae next proceeded to 
read a paper “On Iron Saipbuilding.” This was of an 
eminently practical character, and the defects in the con- 
struction of vessels intended for commercial purposes were 
freely exposed and commented upon. The experiences of the 
author, as manager for a lange company, evabled him to 
speak with some authority, he icularly referred to 
improvements made and patented by himself. These were 
illustrated with diagrams, and showed considerable me- 
chanical skill. Mr. Meed, Chief Constructor of the Navy, 
opened up a discussion, and defended the Admiralty from 
psn of appropriation of Mr. Rae's plans. He de- 
nounced the patenting of improvements which were of a self- 
evident nature, and, pad om apsrwnein Uy. Messrs. 
Wearing, Ives, See, re Clark, the 
chairman, and on. di points, and Foe 


- stm weg ‘ 
Ftontl s vote of thanks unazienoasly ewnsded 10 Mz. 








was 
Kae, and the proceedings of an instructive evening closed. 
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THE WATER-POWER WORKS AT SCHAFFHAUSEN. 





THE WATER-POWER WORKS AT 
SCHAFFHAUSEN. 
(Continued from page 284.) 

We must now describe the construction of the dam, of 
which latter the shape in plan is shown by Fig. 2 on page 
284 of our last number. is dam, which extends in a 
broken line across the river, is formed of timbers piled on 
each other, these timbers being supported by iron standards, 
as we shall explain presently. At certain places where such 
a course was considered necessary, the standards were fas- 
tened, by means of chains, to strong iron piles, and at other 
points, where there were deep clefts in the rocky bed 
of the river, other means of constructing the dam and over- 
coming the rapid current had to be adopted. Of these 
various systems of construction we shall give an account 
separately, and in the first place we shall describe the 
standards, which we have already mentioned as being used 








to support the timbers of the dam. 

Figs. 25 and 26 are respectively a plan and side elevation 
of one of these standards, and from these views it will be seen | 
that each consists of two strong wrought-iron rods, a’ and | 
b’, fixed into the rocky bottom of the river, and connected at 
the top by the casting, ¢’, this casting having at its ends 
sockets, into which the upper ends of the rods are inserted, | 
and in which they are fixed by screws, d’ and ¢’. The rod, | 
a’, has also passed over it the casting, f, this casting, of 
which the shape in plan is shown by Fig. 25, being fixed in 
place by the screws, g’ and A’. The two screws, A, it will be | 
noticed, pass through wings or brackets, which descend from | 
the upper casting, ¢’; and it will be also seen from Fig. 26 


timbers, D’, of the dam. The manner in which the en 
the timbers fit against the standards is clearly shown by | 
Figs. 26, 30, and 3) | 
There are altogether twenty-two standards in the length of | 
the dam ; but the top of the latter being of course horizontal, 
these standards vary considerably in height, owing to the | 
inequalities of the of the river. The erection of the 
standards was performed in the following manner: The | 
“ working bridge,” which we described last week, having | 
been constructed along the course which it was intended the | 
dam should follow, the bed of the river was carefully | 
examined from this bridge in order to find convenient pointe | 
and sound rocks whereon the a could be fixed. | 
These points having been determined, the ition of the | 
rod, a any standard was next marked, ae hole drilled 
in the bed of the river to a depth of from 2 ft. 9in. to 6ft. | 
6 in., according to the hardness of the rock. This hole was 











formed by the aid of a rose-headed boring tool, and it was 
subsequently finished accurately to size by means of a tool 
having a cylindrical head, with flutes cut in its circumfer- 


ence. The débris having next been removed by a suitable | 


contrivance, the hole was enlarged at the lower end, as 
shown by Fig. 26. This enlargement was effected by the 
aid of a tool bent at the lower end, and having two 
slanting wedge-like steel cutting edges formed on that 
side of it from which the lower end was bent. This tool 


was used like the ordinary “jumper,” and when it was | 
let fall the spring of the bent lower end threw it | 


sideways, and caused the two cutting edges just mentioned 
to act upon the sides of the hole. The tool was, of course, 


turned partially round between each stroke, and it was found | 


that by its aid the conical enlargement of a hole could be 


effected in about two hours. The state of the bottom of the | 


hole was ascertained by means of an ingeniously arranged, 
yet simple, instrument, which we shall probably describe on 


a future oceasion. The hole being finished, its depth was | 
| measured, and the rod, a’, being cut to the right length and | 


split at its lower end, was inserted and fixed in place by 
means of a wedge, &’, as shown in Fig. 26. The wedge, k’, 


| was made of wrought iron, and was case-hardened, and its two | 
slanting faces were “roughed” like a file. Before the rod, a,was | 


lowered down into its place, this wedge was inserted about 


} in. into ite lower end, and was slightly rivetted in, so that | 
it might not fall out. The rod was then placed in the hole, | 


and forced down by means of a monkey, the wedge, on com- 
ing into contact with the bottom of the hole, being forced 
into the rod, and spreading the lower end of the latter, so 


| that it filled the enlarged part of the hole, as shown in the 
that two screws, i, connect this upper casting to the upper fi 
s of 


gure. 

The hole for the bar 4 was next drilled for a depth of from 
5 in. to 12 in. and at a distance of about 3 ft. from the bar a’. 
This distance varied in different instances according to the 
nature of the river bed, it being always to find a 
sound piece of rock in which the rod could be fixed. As soon 
as both rods were erected the distance between them was ac- 


| eurately measured by means of an instrument constructed for 


the purpose, and the upper casting c’, Fig. 26, was then made 
to hare the distance. Tie depth of the casting f was, of 
course, also determined independently for each standard. 
When all the standards had been got ped gm as above 
described, the timbers, D’, were prepared and fixed, havin 
previously been cut exactly to length, and the ends sha 
so as to fit into the ribs of the standards, the upper and 
lower sides being dressed flat. Close to each standard, 
beams, p', were laid down across the temporary working 


Pp 
| bridge, N (Figs. 30 and 31) supported in front by rods, q’, 


~S SSS — = SS 


and planked over; where the standards were fixed at long 

intervals a similar intermediate platform was employed. 
| Upon the beams, p', was fixed a winch, V, and two trans- 
verse timbers were secured in such a manner that they could 
be easily removed, and upon them the dam timbers, D , were 

laid, and attached to the winches by ring screws, 8’; iron- 
guiding bars being temporarily bolted to D’ to prevent the 
timber from turning over while it was being lowered. 

This being done the timber, D’, was raised by the winches, 
| and the transverse baulks, on which it had rested, were re- 
moved, and the dam timber was slowly lowered into place, 
| being directed into position by means of the guide bars; 
| this wasa work of no small difficulty, the force of the current 
| being so strong as sometimes to jam the timbers against the 
| standards, when they could only be moved by blows from a 
heavy falling weight. Precautions also had to be taken to pre- 
| vent the baulks from rising. When finally placed the screws, 
| s’, were removed, and the guiding bars attached. For the 
most part the dam during its construction was maintained at 
almost a uniform height, only two or three timbers being 
| lowered at once between each pair of standards. In some 
| lengths, however, this system was not followed, it being found 
more convenient to rear the dam to a greater height. 

The existence of the numerous deep and wide clefts in the 
rocky bed of the rapid river, necessitated a special and very 
interest engineering detail, illustrated in Figs. 23 and 24, 
which show the method adopted in stopping the water way 
| in the deep chasms, of about 24 ft. in width. As it was 

found impossible to build a timber dam, a wall was con- 
| structed, formed of roughly hewn cylindrical stone blocks, a’, 
| Figs. 23 and 24, 2 ft. in diameter and 3 ft. in. length ; into 
| one end of each of these stones rings were inserted, and the 
stones themselves were attached by chains, wv’, to a wrought- 
iron pile, w’, sunk into the rock, up stream, back 
to a smaller pile in the rear, as shown. This portion of the 
work, which was one of great difficulty, was expeditiously 
| and successfully executed, the dam stones in almost every in- 
| stance taking the position assigned to them, in spite of the 
| strong currents which swept through the cleft. minor 
| chasm, situated near the right bank, contains 61 of these 
blocks, the larger one 63, which are attached to two piles by 
the chains which are kept always in tension by the water 
| pressure against the ends of the stones. 
| Near the left bank the bed of the Rhine is full of fissures, 
| not so large as those just described, but of sufficient import- 
| ance to occasion much difficulty in the formation of the dam. 
| Accurate knowledge of the river bottom having been ob- 
| tained, holes, 18 in. apart, were bored into the rocks, where 
| fissures existed beneath the bottom timbers of the dam 






































































































they arose, with much engineering ski 
fertility which brought nr poe | to Mr. Moser, conces- 
sionaire and contractor for the work. 

(To be continued.) 


COMBINED LOCOMOTIVE AND CRANE. 
On page 19 of our fifth volume we published a side eleva- 








tion and some genera! pa®ticulars of a d iv 

and crane which was then being constructed by Messrs. 
Henry Dabs and Co., of the Glasgow Locomotive Works for 
use on their own establishment. We now give on page 303 


engravings showing the whole of the details of this crane 
completely, our illustrations including several improvements 
on the original plans which have been patented by Mr Diibs 
since the date of our former notice. 

In our engravings, Fig. 1 is a side elevation of the “ crane 
locomotive,” showing the crane and part of the boiler in sec- 
tion; Figs. 2 and 3 are respectively an end view and trans- 
verse irregular vertical section; and Fig. 4 is a longitudinal 
vertical section of the head of the crane detached, drawn to a 
larger scale, and showing the stuffing boxes, links, and stop 
valve by which the crane is actuated through the centre of 
the pillar. 

It will be seen that, according to Mr. Dibs’s plans, a jib | 
swing crane, A, is erected so as to rotate on vertical sup- 
porting and horizontal steadying anti-friction rollers, B, | 
and B" respectively, upon a strong vertical pillar, C, by pre- 
ference formed hollow of malleable iron with strong broad 
flanges, C', C", at top and bottom. This pillar, C, is firmly 
secured by the lower flange, C'', steam tight to an extra 
thick strong cylindrical central plate, D, of the boiler, E, 
thus not straining the general shell of the boiler, but trans- 
mitting all the strain off the crane, A, to the main framing, 
F, direct, the plate being attached by strong binding and 
supporting flanges, D*, and by angle iron, D**, to the cross 
beam, F', of the frame, F, below. The boiler, E, and 
locomotive, F, are of the small tank engine class much of 
the usual construction, but the whole is hung and balanced 
so that the centre of gravity is exactly below the pillar, and 
is as low as possible. A wide frame, F, and platform, F", ex- 
tends all round level with the footplate, F*, being carried on 
four springs, G, equally disp« around the centre of 
gravity, above the side frame, F. The platform, F*’, carries 
the tanks, H, and covers in the wheels, I, cylinders, con- 
necting rods, and mechanism below, these details being also 
protected outside by plates, F*, secured to and projecting out 
and down from the side frames and platform, F and F*', re- 
spectively. These plates are turned up at the lower edges, 
F"**, so that they, as well as the platform, F‘, may 
for carrying moderately heavy articles which can be lifted on 
to them by the crane, A. Other heavier articles may be 
carried and removed hanging on the chain, J, and crane, A, 
as lifted by them. 

The crane, A, is by preference constructed of two strong 
side plates or cheeks, A!, of malleable iron secured together 
by the upper and lower swivelling and carrying cross frames 
or beams, A? and A*, the latter of which is formed in two 

yarts to pass over the column, C. Both frames, A? and A?, 
ons the anti-friction swivelling rollers, B, B', and BY 
mounted in them by axial pins further secured by the light 
cross stays and angle iron, A", at the jib. A™. The lower 
part of the jib carries the chain barrel, J, and the hoisting 
pulley at the top; and on the other side of the crane pillar 
the cheeks, A’, are secured by the heavy cast-iron frame, K, 
carrying the cylinders, K', which with the double right-angled 
crank shaft, L, and the intermediate shaft, M, both working 
in long journal-bearing blocks, L' and M’, are respectively 
secured in and carried by the side frames, A', on this side of the 
crane. Onthe other side the two pairsof wheels, L*, L!', and M?, | 
M"’, for transmitting motion to the chain barrel, J, which is 
of the spiral groove form, are all disposed so as to balance the | 
weight of the jib, A'™, and “ lift” on it. The crane, A, is} 
carried and steadied in turning on and by the rollers, B and | 
B! working on their axial pins in the top frame, A*, and it 
rolls or bears on the outside of a strong swivel centre or | 
head piece, C?. This having a stuffing box, C*, in its upper | 
end jointed steam tight on to the top flange, C', of the pillar, 
C, which thus forms the close steam chamber, E!, of the , 
boiler, E, for conveying the steam to the engines, K', K’, 
of the erane, A. p Cire 

The lower part of the crane is secured and guided by ‘the 
four horizontal rollers, B'+, set on vertical pins round a large 
eye in the lower cross rail or frame, A*, an working round 
a broad ring, ©", fixed round near the lower of the 
pillar, ©. The small steam pipe and chamber, N, with the 
stop valve, O, in it, and branch, O'" for conveying the steam 
to the slide valve casing, K", of the crane engines or | 
cylinders, K", is carried by the brackets, P, on the top of the 
upper cross frame, A*, so as to turn round with the crane in 
the stuffing box, C*; and the bell-crank lever, Q, for ne 
the rod, Q, of the reversing link motions, Q", which contro 
the crane engines for lifting and lowering, is also carried in | 
a bracket, P', to the moving head frame, so as to turn round | 
with the crane and have ite horisontal forked end, Q', always 
in gear with a collar boss, RB, screwed to the = of 
light vertical reciprocating rod or spindle, R'. This latter 
works up through the axial line of the , C, and out 
through a emall stuffing box, N’, in the lid of the revolving 
steam pipe, N, and also loosely through the hollow collar’ 
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all handles conveniently for the driver to 
When desired, the screw ring wheel, Y, or as or bevel 


wheel may be secured on the lower cross 
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as to swivel the crane, A, by hand, by the aid of the screw 
oe ee Se a ee 
ma swive’ its own engine, as wi readil 
understood. : so " 


nt of combined locomotive and 
employed in many situations with 


shaft, Y'; or the 


Altogether, this arran 
crane is one which may 
advan 
have to 


, and particularly where moderately heavy loads 
transported from one workshop to another through 


short distances. In such cases the loads can be carried hang- 
ing from the crane chain, or, if not too heavy, may be placed 
on the side platforms of the engine, the use of separate 
trucks being thus avoided. When there is no lifting to be 
done, the locomotive is of course available for shunting pur- 
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PASSENGER STEAMSHIPS. 
To rue Epriror or Exoinegrine. 
Sra,—As I feel sure that it is always your object to have 


the articles appearing in your scientific jo 


freely dis- 


cussed, I venture to offer a few remarks upon the leading 
article which appeared in your issue of April 23rd last, 
“ Passenger Steamships.” 

The apparent object of the article is to point out the great 
importance of spacious decks in relation to the comfort and 
convenience of passengers—a view which may, perhaps, be 


taken for granted 


The means whereby this spacious deck area is to be ob- 
tained is proposed to be by increasing the length and breadth, 
and reducing the draught of water of the vessels, while still 
retaining equal displacements. 

That considerable modifications of this nature are open to 


the naval architect, without materially altering 


the resist- 


ance of a vessel, I believe to be the case; but it is to the 


statements and inferences in the article concernin 
sistance of variously formed vessels that I wish to 


the re- 
w at- 


tention, and chiefly as to the relative proportions of resist- 


ance attributable to the displacing: 
ae, 
led the minus pressure, as well 
fricti 


phrase I include the 


the vessel's run, sometimes 


the fluid—in which 
given to the water at 


as that at the bows—and the skin resistance or 


It appears vei 
resistances shoul 


important that the 
be well understood, payee it, it ie 


portion of these 


clearly impossible to lay down the lines of vessels so as to 
combine a maximum of capacity for tonnage with a minimum 


of resistance. 


The observations in the article go to attribute a very large 


ion of the resistance of vessels to the dis 


‘placing por- 


proportion 

tion, which would naturally lead to the construction of 
vessels than if this proportion were less. It is stated that 
“it has been the fashion among many naval architects of 


late years to attribute the greater 


portion of the resistances of 


vessels driven through the water to skin friction ;” and further 


that 


shallow vessels, docs not 


‘orm the 


on, yy to the case of steam vessels, it is demonstrable 
friction, except in very long, very fine, and very 


principal resistance to 


motion, and in the cases of the two vessels already supposed 


the somewhat 


skin friction of the longer ship would 


be much more than compensated by its lesser midship section 


requiring proportionately less 


being the same) at a given a ‘ 
Now, from the calculations I have made of the resistance 


of two vessels of the aame t 


exam 


wer to drive it (the lines 


as those given by way of 
in the article, I bring out the skin friction in the 


more favourable of the two vessels (namely the shorter) at 
rather more than four times the displacing resistance 
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I should observe that, in order to render the two examples 
given in the article reducible to calculation, I have considered 


Se ee ee ee ee ae : 
dow ta. 9 | abedefgh, with equal midship section, 


length, ac, and equal 


“fi: aeration is necessary, because 


draught, ch and af. 
it is clear that orth 


ard with these data, at a speed of 24 ft. second, I bring 
out the resistance of your two vessels as B: 
Shorter Vessel. - 
Displacing resistance ahead ° 7,093 
me minus pressure at stern 7,003 
14,186 
Skin friction 7 888 
ee eee rape 72,074 
Longer Vessel. 
Ib. 
Displacing resistance ahead and minus) ,, 261 
pressure at stern . oe oe oss . 
Slon friction aa oes 61,176 
had Tae 





the surface of ships in their usual 
riuth of the same measure, the mean of two, for a 

of 24 ft. per second, being 3.25 Ib. per square foot, but whi 
I have put at 3 Ib. 

In the above calculations, like yourself, I have only taken 
cognisance of two main elements of resistance: di i 
water as to its inertia, and skin friction; but 
should not be lost sight of how the insertion of a considerable 
a tank, noe eee Gaal oe of 
ay 0 i increasing » and 
also, as it does, the area of ckin curlaen, yet Pr sy amor 


increase the resistance, an effect attributable perhaps (as I 


of Civil E — uietude thereby 
eof the water immediately about the somit'e quarters and run, 
prior to filling in the continually forming vacancy. 
I remain, Sir, yours very truly, 
Groner H. Puirrs. 
31, Stockwell-park-road, May 4, 1869. 








New Metuop or Pitz Daivine.—At a recent meeting of 
the Franklin Institute, a new method of driving piles was 
described. It substitutes gun i 





Goops Wacows witn Cuayeganste Gavosn.—A new 
through freight line between Boston and Chicago, called the 


* National h Line,” are now running « through 
line of changea' poy key between those cities, 
ponies over the and and Nashua, Concord, 
orthern (N. H.), Vermont Central, Montreal and Vermont 

Junction, Grand Trunk, and Michigan Central Railways, 
Fee ry > Acethyeaeny myanlsnsen oy aan. One bun- 
of those cars are now in use on the line; a part of which 


running since the 1st of Jan very successfull 
and satisfactorily, aad lo fates tonemtiatir 4 tnemeare 
the number of cars to five hundred, and afterwards to further 
increase the stock as the business 
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NOTES FROM THE NORTH. 
Grascow, Wednesday. 
Glasgow Pig-iron Market.—Since last report the pig-iron 
market has genersily been affected with dulness. On only 
one day has it been firm; that wason Monday last, when 
the market opened in the morning at 52s. td. cash, and 
52s. 10id. one month. On Thursday last a few thousand tons 
changed hands at 52s. 6d. prompt, and 52s. 8d. one month. 
Yesterday the prices came down to 52s. Sd. cash, and 62s 74d. 
one month; and to-day the report ie—market flat, 528 6d. 
one mooth and 52s. 4d. to 62s. dd. Eight days paid, sellers 
62+. Sd. prompt cash, buyers a few days to pay. The quo- 
tations for Coltness No. 1 and Garteherrie No. [ are 61s. and 
tis. respectively. The imports of Middlesborough pig-iron 
into Grangemouth for the four months ending last Saturday 
amounted to 20,900 tons, as against 36,156 tons m th 
corresponding period of 1868. For thie year already that 
gives a decrease of 14,166 toma. Since 25th December, 1408 
the exports of Seoteh pig-iron had amounted 
te Jul tons, which was an increase of 
the exports in the corresponding period 
lust wonth the warrant stores took 
and the quantity in store at the end of the sont! ad 
thus increased to 335,845 tons, aganst 292,661 tons last year 
State of Trade—There is no very warked change in the 
condition of the staple branches of trade in Glasgow and 
Lanarkshire generally. The production of pig iron is ur 
doubtedly inereasing, an so also are the stocks at a number 
of the principal works. The iron foundries and buler yards 


at Coatbridge and Motherweil are not well employed, but | 


trade generally in those two places is in a 
and at the malleable ironworks there is in some instances 
considerable activity. More is being don » angle and 
plate irons, and there is a fair average trade in bars both 
for home and export. The Glasgow armour-plate mills 
are fully oeeupied, and it is said that orders have recently 
been refused in consequence of the imability to execut 
them within the stipulated time. Producers seem disposed 
to ask higher prices for good brands of finished iron, and 
in sane instances better rates have been obtained, but pur- 
chasers are generally not disposed to make much advance 
and prices, on the whole, are therefore well maintained. A 
brisk summer trade is anticipated at the various works but 
the wages question, already commenced in England, may 
disturb it. A change for the better has taken place in the 
Glasgow file trade, and the Coatbridge and Chapelhall 
workmen are well employed upen the best qualities at 
high wages. 

Shipbuilding at Dundee.—The shipbuilding trade is also 
busy at Dundee. In the course of last week two large veasels 
were launched, one of them being of 1000 tons burthen. She 
was built fora Liverpool firm by Messrs. Gourlay, and is 
the filth vessel built by them for the same firm Messrs 
Stephen and Sep launched a composite clipper ship of 500 
tons for the China trade. They have aship of 800 tons on 
hand, and are about to lay down another of the same size. 
A rather uncommon feat of engineering, so far as Dundee is 
concerned, is now going on in that port. It is the lengthen- 
ing of the screw steamship Seotia. Ihe vessel went into the 
graving dock about three weeks since, and after being cut 
she was drawn asunder forty feet by hydraulic power. She 
is getting the additional ribs introduced and the plates put 
on, and is ex pected to be afloat in a fortnight or so. 

Yacht-Building at Fairlie.—Mr. Fife, the famous yacht 
builder, at Fairlie, on the Clyde, is at present very busy. On 
Wednesday last he launched a schooner yacht of 126 tons, 
the largest yacht yet built by him. She is built to the order 
of Mr. MeVorquodale, Newton-le-Willows, Lancashire. Mr. 
Fife will also launch this year the following yachts : a schooner 
of 108 tons; a cutter of 35 tons; a yaw! of 60 tons, for Lord 
Middleton ; and a cutter of 40 tons for Mr. Keogh, of Dublin. 

The New Caledonian Railway Station at Edinburgh.— 
On Thursday the contract for clearing the ground for the 
site of the new Caledonian Railway Station in Lothian-road, 
for ereeting retaming walls, and for making other prepara- 
tions for the construction of the buildings which are to form 
the station, was let to Messrs. Ward and Co., Glasgow. The 
contractors are bound to complete the work they have under- 
taken within four months, and it is expected that traflie will 
be run into and sent from the new station in the course of 
about six months. 

Kugineers’ Mec ting on ¢ 


iproving state, 


e Short-Time Movement.—A large 


number of the engineers of Edinburgh and Leith met in the | 


Waverley Hall on Wednesday evening last to consider the 
question of the nine-hours’ movement. Resolutions were 
unanimously adopted in favour of the movement; but as this 


was only a preliminary meeting, it was agreed to hold a} 


public meeting of the whole workmen employed in the iron 
trade, in conjunction with the smiths and moulders, in the 
course of a few weeks. The movement in question has taken 


deep root among the skilled artisans of Edinburgh. The | 


jomers adopted the nine-hour system many months since, 
and as it has proved successful and worked well with them, 
it is almost natura! to expect that it would spread and becom: 
contag? sus 

The Devon Valley Railway.—The Tillicoultry and Dollar 
seetion of the Devon Valley Railway was officially inspected 
by Colonel Yolland, B.E., on the part of the Board of Trade 
He expressed himself perfectly satisfied with the works 


This section is a part of the line which was projected in | 


1857 to comnect Tillicoultry and Kinross, by way of Dollar 
and Kumbling-bridge. In 1558 an Act of Parliament was 
obtained for the construction of the line, but owing to various 
delays the work was not commenced till August, 1867. The 
section between Dollar and Rumbling. bridge wil! form the 
heavtest pertion of the work. It will involve two very long 
and deep cuttings, a six-arch viaduct over the Devon Water 
and « similar one at a height of about LOuft. over the Gairney 
Water. These works are expected to be completed in about 
« year from the present time. Mr. Jopp c.E., is the en 
gineer of the line. On Monday last the Tillicoultry and 
Deilar section was opened to the pubbe for traffic 

Barclays Patent Blow-Through Condenser—This ap- 


| pli , which was recently described and illustrated in 
| Kworweseine, is now getting into notice. I am informed 
thst the proprietors of Coltness Lronworks have ordered three 
condensers. One is to be adapted to a horizontal pumping 
engine with cylinders of 42 in. diameter, and the other two 
are to be adapted to pumping engines of smaller power. 
| There are two ordered also for pumping engines at the new 
| works belonging to Young's Paraffine Light and Mineral Oil 
Company, at Addiewell, West Calder. . Barelay's works, 
at Kilmarnock, are, on the whoie, well employed. Amongst 
other work there is on hand a powerful grasshopper bean 
engine for the Unstone mines, near Chesterfie This 
seems almost like “sending coals to Newcastle.” 


LIVERPOOL NOTES. 
Livexroot, Wednesday 

The Birkenhead Improvement Commissioners. — The 
monthly meeting of the Birkenhead Commissioners was 
held yesterday, and a considerable portion of the time was 
occupied in diseussing the Woodside Ferry accounts for the 
year ending 23rd April. The total receipts showed a 
sufficient inerense to enable the Ferry Committee to apply 


10001. to the reduction of the rates on the township, and to in- | 


erease the new boats’ fund to 5000/. The increased charge for 
| contract tickets has fallen far short of the Commissioners’ ex- 


| pectations, the actual increase from that source only amount- | 


| ing to 24/. 10s, 10d., the figures for 1868 being 26991. 2s. 6d. 
jand for 1869, 27237. 138. 4d. The number of passengers 
carried who paid one penny was 5,932,034; paying sixpence, 
| 24.685; by pass tickets, 9964; and contractors, 1,565,000 
| Daring the year the boata crossed the river 86,000 times. 

| The directors of the Manchester, Sheflield, and Lincolnshire 
| Railway Company have determined upon issuing 100,0003, of 


| new ordinary stock at 50 per cent., and to allot the same to | 


the proprietors of consolidated ordinary stock at the rate of 
251. new stock to each 1001. consolidated. The new stock to 
share dividend equally with the old. The object for whic h 


the money is required is for the construction of a new line of | 


railway to Liverpool. 

Huyton, Prescot, and St. Helen's Branch Railway— This 
new line, the first sod of which was cut about twelve months 
ago, is being pushed forward with considerable activity 

| The importance of the line, although comparatively a short 
one, warrants a detailed notice of it. The new line will join 
| the main system of the London and North-Western about a 
| quarter of a mile east of the Huyton Station, and from this 
junction an embankment about 20 ft. high extends for a 
quarter of a mile to the first cutting, to the north of Huyton 
Quarry Station. This embankment is in a very forward 
state, and is almost ready for the permanent way to be laid 
down. The first cutting extends 200 yards, and in some 
parts is 50 ft. deep. The embankment when completed will 
be about 50 ft. above the level of the lowest part of the 
valley it crosses. As far as the Scholes Farm the line prin- 
cipaliy runs through cuttings varying from 35 ft. to 3 ft. or 


4ft.in depth. The Prescot Station is intended to be erected | 


in the Highfield; and at a short distance from this part, 
the line is about level with the field, but a quarter of a mile 
further on it is 30 ft. deep. There are some very heavy 
| cuttings through the red sandstone from the Scholes Farm 
| to Thatto Heath, and a tunnel of about 560 yards in length 
is being constructed under the Scholes-lane, where the line 
| will intersect the road at a very sharp angle. At a distance 
| of about a quarter of a mile from this point there is another 
eutting through Ravenhead Hill,.at one point of which it is 
at least 50 ft.in depth. From this cutting an embankment 
of about 20ft. high has been formed for half a mile towards 
St. Helen’s, and in the embankment between Ravenhead and 
St. Helen’s six bridges have now been erected. The founda- 


| tions of a bridge across the road at Thatto Heath have been | 
| laid. The bridge over the turnpike road at Prescot, and the | 


| bridge over the line at the junction of Shaw-lane and Shank- 
lane are both completed. 
of work still to be done. A quarter of a mile of the principal 
embankment, between Prescot and Huyton, still remains to 


be formed, and the cuttings at Scholes Farm and Ravenhead | 
will require a heavy amount of labour before they are ready | 


for the rails. But it seems more then likely that within two 
| years the entire works will be completed. 


Curtsea New Bripox.—Since this bridge was opened in 
1858 the amount of tolls collected has been 51,069/, 3s. 4d. 


for repairs and maintenance 22,0461. 4s. 3d. 
| ——_—— 
| Testrmwoxtan To Baron Justvs von Lres1a.—The first 
important work on agricultural chemistry, by Justus von 
Liebig, is dated the 1st August, 1840, and a number of his 
| adrhirers are this year anxious to celebrate the anniversary of 
that event by presenting the celebrated chemist with a testi- 
monial of their esteem. A committee has been formed in 


Gottingen for the purpose. They have fixed their choice on | 


a marble group by Mdlle. May, ot Munich, representing 


Research and Instruction. The gift is to be oo d by } 


an address containing the names of all the subscribers. 


Ine Deyuanx-Jappat Scupmantng Casie.—The sub- 
marine telegraph cable between Denmerk and Liebau 


(Russia) bas been succesfully completed by Mr. W. T. | 
Henley, of North Woolwith, The total length is about | 


00 nautical miles in two seetifms, one being from the island 


of Moen to Bornholm, and the other from that place to, 


Liebau. The former section was completed last December, 
| but the weather we the steamer La Plata, which had 
| both sections on board, from attempting to lay the latter tall 


| the present time. A further section of the same system of | 
| cables to be laid between Seotiand and Norway is near com- | 


pletion at Mr. Henley's works, and will be laid this month, 
weather permitung. 


| angle irons supporting 


The Manchester, Sheffield, and Lincolnshire Railway.— | 


There is, however, a vast amount | 


The cost of collection was 57961. 5s. 5d., and the expenditure | 


THE CHALMERS TARGET. 
To rus Eprror or Exorsexrine. 

Sre,—In thus publicly thanking you for the kindly interest 
which you have always taken in fg bee inventions 
and a and your subsequent disi 

blic a fact or two i 

uryness, not 

Tat. Only t pam 
section has been tested. 
latest (and, in fact, the only) im 
ing-plates, has not once been at. 
studied omission is evidenced by the fact t 
the War Offico target were 
the inner skin were twice as numerous 
in the Sin. target as in the jon. To this fact 
must be attributed the slightly superior resistance to solid 
shot of the former target. As steel, the resistance 
may be said to have been equal, both sections having been 
completely penetrated. 3rd. Unlike those of the original 
“Chalmers target,” the bolte of this were unprovided with 
elastic washers, a point on which the inventor laid consider- 
able stress, as decreasing, to a certain extent, the rigidity of 
the structure. 

When | add that my father never once saw the target 
during its construction; that alterations were then made 
which he was too ill, or at any rate unable, to countermand ; 
and that it was tried by the ex-members of a committee 
| which had always been opposed te it—by men who (as seen 
| by their firing at only the weaker part) could not give even 

the dead fair play—1 think I have shown that, under diffe- 
| rent cireumstances, the result might have been different, and 
| instead of the so-called “failure,” there might have been 
written for the third time,* the word “ success.” I say “ so- 
called” failure advisedly. This last target was not designed 
to resist any shot or shell. For, bad not the 9 in. projectile 
penetrated, there were still the l0in. and 12in. to fall 
| back upon. It was built merely as a competitor of the 
| Sim. target, and the indisputable fact that both structures 
were penetrated by the same projectile, and with the same 
charge of powder, proves the absurdity of ealling the one— 
in contradistinction to the other—a failure. There can be no 
doubt that had the supporting angle-irons in the War Office 
target been as far apart as those of the Chalmers section, 
| every shot, like the shell, would have completely penetrated. 

As it was this extra support only just prevented the 
| catastrophe, more than halt of the projectile showing at the 

back of the target. On the other hand, according to the 

best authority, had the Chalmers section been faced with a 

6in. instead of a 4 in. plate, a corresponding amount of 
| iron being taken for that P ye from the backing and 
| second plates, it is quite probable that neither shot nor shell 
would have found their way through. Be this as it may, the 
| fact remains, that my father’s inventions in armour-plating 
| have materially affeeted the construction of war vessels in 
| England and on the Continent. The compound backing, or 
a modification thereof, has come to be considered a sine gud 

nom in armour, our own Admiralty—notably in the case of 
the Bellerophon, Hercules, and Monarch—leading the way 
in this direction, and adopting the second plate in wooden 
ships of the Lord Warden class. My father’s labour, there- 
fore, has not been lost to the world. The fruit of his genius 
and industry, though officially unacknowledged and unre- 
warded, is still with us, and is appreciated by his friends and 
countrymen; while he, early summoned from this “ vale of 
tears,” is wearing the crown which fadeth not away. 

Trusting that you may find room for this unavoidably 
long communication, which respect for the memory of my 
father has induced me to make, and again thanking you for 
past kindnesses, 

I have the honour to be yours very truly, 
Jous CHALMERS. 


ement, viz., 








London, May 1, 1869. 


Acts oF Pariiament.—The first public Acts of the pre- 
sent Parliament have just been isuned in a new form. The 
cumbrous folio in which such Aets have hitherto appeared 
has been superseded by a handsome imperial 8vo., in bold 
| type, and with sufficient margin. We understand that this 
convenient form has been adopted in connexion with a re- 
vised edition of the statutes which is being prepared for pub- 
lieation. 


Mr. Hiees axp tHe Great Cextrat Gas Brit.—The 
Select Committee on group G of Private Bills have pre- 
sented the following special report to the House of Com- 
| mons :—“ The Committee are satisfied on the evidence of the 

promoters that for many years there has been no sufficient 
audit or supervision of the accounts of the company, and 
that defaleations have occurred extending over a period of 
| six or seven years, and exceeding in amount 71,000/. 


Spectrum Anazysis.—In a lecture recently delivered at 
Glasgow, Mr. Herschel referred to an important work on 
Spectra, by Professor Angstrim antl Mr. R. Thalen, of 
Upsala, which gives a good idea ef the very complicated 
aspect which spectrum analysis has recently taken. The 
author, by examining the spectrum of iron produced by two 
poles of a Bunsen battery of 50 elementa, formerly added to 
| the 73 already known iron lines no less than 220 more between 
A and G, and about 170 between G and H. The authors have 
yublished an atlas of the solar spectrum, in which the wave 
Lagthe of the Fraunhdfer lines are employed to delineate 
them, so that the spaces between them represent the differ- 
ences of their wave lengths, enlarged to ten willian times 
their natural dimensions. A series of elementary brightline 
spectra, showing thew positicn with regard to the solar lines, 
is laid down in the margin of the map.—Scientific Review. 
* The “ Chalmers Target” and “ Shield for Embrasures” 
| buth succeeded beyond anticipation. 
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THE PATENT JOURNAL. 
Grants of Provisional for Bix 


3913. Wiitsam CLAY, . Bae mtn cor Ana the manu- 
factare of forgings, and ee a 
$68, Hecror Acoute Deva, 1, fle In Fidélité, Paria, 


of ice and of the 

employed therein. end in the apparatus connected therewith 

471, Gongs West Rorsrox rors, 1 Halifax, “ Improvements 
in y or tus forthe conseeutt 
various articles of ce from erial capable of being 
formed either by tension, compression, or extension thereof.” 

813. Jamns Sesaeen Tonge, F¥rep Mcreny, Middleton, and 
Jonn Win, Tonge, “ Improved tapes for venetian window 
blinds, for ribbons, batbands, and similar articles, and for im- 
proved looms and apparatus for weaving them.” 

970, Joun Huecues Liorp, MLD., Liangefin, “Improved ma- 
chinery for working, cutting, shaping, sawing, and ring 
tools by power, and for apparatus connected therewith.” 

996, Grones Henn SmitH, Colchester, “Improved means and 
apparatus for indicating when eggs, we and other sub- 
stances are sufficiently cooked or heated 

1065, JouN IsACK Stassen, Euston-road, “Improvements in 
the construction of velocipedes.” 

1067. Hsxey Parsiow, Glasgow, “ An improved appliance 
to be used in designing the forms of certain parts of articles of 

apparel,” 

1069, Robert WILLIAM MuNRO, Clerkenwell-groen, “Improve. 
ments in markers for whist and other games.” 

1071, DAV HALLAS and Georen Haas, Leeda, “ Improved 
apparatus for regulating the eupply and for purifying gas.” 

1073, ALFasp FayeR, Manchester, “ Improvements in the em- 
ployment of apparatus used in the production of sugar from 
sugar-cane or beetroot, and in the construction of parts of the 
apparatus connected therewith.” 

1075. GEORGE Dov 6LAS HUGHES and ALraep HARDY SELLERS, 
Nottingham, “Improvements in self-acting safety valves for 
steam boilers.” 

1077. WithtAm ANTHONY Huwter, Southport, “ Jmproveme nts 
in apparatus for lighting street and other lamps.” 

1079. JosErH AUGUSTUS MrLiER, New York, U.S., “ Improve- 
ments in the construction of steam boilers, and in means for 
removing sediment and impurities therefrom, and inthe method 
of introducing feed-water thereto, part of such improvements 
being applicable to surface condensers.” 

1081. Rosext JoserH Moxison, 75, Mark-lane, “ Improvements 
in presses for compressing and packing cotton, wool, hay, hides, 
and other fibrous and plastic substances.” 

1083. James Dewan. Kirkcaldy, * Improvements in treating cer- 
tain substances for food and for manure.” 

1085, CHARLES LUNGLEY, Greenwich, “ Improved means of 








and apperatus for removing deposit from tubes, flues, and 1184. Ei warp THomas HuGHEs, 124, Chancery-lane, “ Improve- 


passages.” | 

1087. Witi1AM Epwarp Newrow, 66, Chancery-lane, “ An im- | 
proved means of and apparatus for obtaining motive power for | 
driving various kinds of light machinery.” | 

1089. THomas Howarp BLAMIRES, Huddersfield, “Machinery or | 
apparatus for receiving and registering cor indicating -_ sat | 
elections.” 

1001. Pure JENxsen, 2, Chiswell-street, * Improvements ta cen- | 
trifugal and other pumps and in SYP shona,” 

1095, Wiritiam Suita, Heywood, “ Certain improvements in 
looms for weaving.” 

1097. Wt4ataAm ASHTON and Joun Haney Stosey, Manchester, | 
" Improvements in apparatus for ascertaining and indicating the 

‘duty’ of steam engines, modifications of the sald apparatas | 
being also applicable to other purposes,” | 

1099. JouN Mure HeTmexineTon, Manchester, “ Improvements | 
in machinery tor combing cotton.” | 

1101, Perse Heapripes, 5, Lime-Grove, Manchester, “ Im- | 
provements in dentistry for expanding the upper and lower | 
maxillary.” | 

1108. EpWARD CHARLES CorTIs STANFORD, Glasgow, “ Improve- | 
ments in applying, treating. and utilising materials for deodo- | 
rising solid, iquid, and gaseous matters. | 

1104. Gries HaworTH, Henry HAvenTon, and Rosert Gippons, | 

Blackburn, * Improved apparates for facilitating the consump- | 
tion of smoke.” j 

1105. Octave Vivier, Sekforde-street, “ Improvements in escape- 
ments for watches and other timepieces.” 

1109, WILLIAM MARTIN, Manchester, “Improvements in the | 
construction of ships and vessels.” | 

1111. JAMEs Wapswortn, Bromley-street, Manchester, “Im- | 
provements in lighting fires and economising fuel, and in appa- | 
ratus therefor.” i 

1113. Joun HANDSLEY DALES and JoHN Faepenicn MaYGRovE, | 
Wood-street, “Improvements in the mode of and in looms for | 
weaving hair cloth and other fabries.” 

1115, WitLtiamM OCROMBLEHOLME, Manchester, “ Improvements in | 
apparatus for registering the number of persons entering into | 
and going out of public vehicles end buildings, or places of | 
amusement, or over bridges.” 

1116. Epwin DANIEu Tempce, $4, King William-street, “ Im- 
provements in railway signals.” 

1117, Joux Krax, Woolwich, “ Improvements in cabs, carriages, 
or other vehicles.” 

1119. Joan Easton, Taunton, “ Improvements in the construction 
of drop drills,” 

1121. Epwaapb Beawnes, Cordwalies, * 

1123 He NRY Browne, Liverpool, 
ye sles,” 

1125. STeraxen HoumAn, 10, Laurence Pountney-lane, “ Improve- 
ments in velocipedes, parts of which improvements are also 
applicable to lifts. cranes, and other ‘Fevolvipg machines.” 

1127. Tom Bret. Beess, Camelford, “ Improvements in the con- 
struction of cases to be employed with breech-loading firearms 
to render them available for use with ordinary loose ammn- 
nition.” 

1120, JAMes Ronerts, Birmingham, “Insprovements in draw | 
plates or fire hasteners.” } 

1131, Bexsamis JoserH Bagyarp Mints, 35, Southampton- 
buildings, “Improvements in the mapufacture of boots and 
shoes, and in machinery employed therein.” 

1132, Krewarp Eepe MarnsHali and CHARLES MARSHALL, 
Cheftenham, “Improvements in apparatus for distributing 
fumigating matter, In order to destroy insects and flies on 
plants.” 

1138. Watrex Grucesrim, Coupland-terrace, Plumstead, « Im- 
provements in furnace bars and in the mode of arranging and 
using them so as t) consume emoke and ecenomise fuel.” 

1135. Atvyaep Vincent Newtos, 66, Chancery-lane, “An im 
proved construction of fan blower +" 

1137. Feawcis Easkrxx, Manchester, “ Improvements in firebars 
and arrangements for economising fae! and consuming sInoke. 
applicable to steam boiler and other oe 

1Ml Eputxp Dow ine, Saint John’s Wood, “ Improvements in 
pianoforte actions.” i 

147, Joun Me LavcHLax Greenock, “Improvements in the 
manufactare of retorts for reburning asimal charcoel, for making 
@ae, and for other lke uses.” 

lids Josmra Warreer and Sauce. Joseru Peer, Leeda 

* improvements in mac ——~ fur producing moulds and cures 
t be used in casting metals 


Improvements in brewing.” 
“Improvements in veloci- 


} 
| 
} 
| 





| for heating water for warming greenhouses and porn wohidings 


| 1202, Leorotp Goerrz, Leith, “An ioyproved preparation of 


| 1217, WILLIAM HouLoway, Portiland-place North, Lower Clap- 


| 1902 Joun WaLken MoCAaren, City Sew Mills, Foyle-street, 


in alldieg hock blocks and in the 
"end in applenees negemary 10 wonmsing ond dostaleg! 


1155. WiLLisM GRApWeLt, Manchester, “ Improvementa in steam 
1157. provements in MELVILLE ChaRk, . “Tm- 
the manufacture of Sac euten’ cies for 


mm ankin ine eeontenncnkaeatial 
ating ees om Worssam, Wenlock-road, City-road, “ lm- 





packages seo hes oo 

3} GRORGE torts “improvements fm agentur 
drills for sowing grain and seeds or without manure, and 

, also ~~ distributing manure.” 

WARD COOPER, peumes Pountoey-lane, “ Improvements 
im the manufacture of coats and isos paosaseent 
articles of dress worn ote y. 

1165. AAnow Wurrt Cook WILitAma, US., “tm- 
provements in bottles and jars for ain a gt By other 
substances, and in stop for the same.” 

= James Vivi4x, Falmouth, « a in ines, 
: pampe, and machicery tbe used in mising, oertlg obpticntte 
om 

1172. Puince i MULLINER, Northampton, “Improvements in the 
construction of wheeled carriages. 

| 1173. Lupwie Eeorrr, Koningsberg, and OrTro Eunxest Pout, 

Liverpool, “A new mode of constructing vessels of war with 

| due regard to their protection from shot and shell,” 

| 1174. Faeprrick Frew WHITE ast, Cambridge Cotege, 

| Richmond-road, Putney, aa at ge ne in apparatus 

| 
| 
| 
| 
} 





and 
= hinery for mashing’ grain and obtaining products there- 
rom. 
1176. Witttam Hewry Tarox, Kentisb-town, “ Improvements in 
fret eutting or sawing machines.” 
1177. SamveL HAnaison, Liverpool,“ Improvements in appsratas 
| and arrangement of same for ventilating, gaining access to and 
flushing street and other sewers and draina; also in fying 
the noxious gases arizing therefrom, parts of which prove- 
mente consist In gully stench traps,” 
1179, ARCHIBALD FuLTON Crate, Paisley, “In ements in 
» 4“pparatus for cutting or dividing pasteboard or other sheets to 
form cards and the like,” 
1186, Joun Henry Jounsox, 47, Lincoln’s-inn-flelda, “ Improve- 
ments in firearms and in elevation sights for the same.” 
lis], WitisAM Epwanp Newrox, 66, Chancery-lane, “ An 
improved safety attachment to be adapted to burners for 
burning explosive gases for illuminating and other purposes.” 
1182. Jossru Ives, Thame, “An improved construction of 
velocipede.” 





ments in Tifled firearms aud ordnance, and in ammunition for 
the same.” 

; 1186, Fastan JAwes Kyewstve, Saint James-street, “ Improve- 
ments in the process of printing.” 

1187. Henny WILtiamM Dex, Sherwood-street, Golden-square, 

“Improvements in making bottles, jars, and similar articles air 

and liquid tight.” 

; 1188. THomas Airs, Peterborough, * ‘impr 





and for other purposes.” 

} 1199. THomas Paos, Adelphi, “ Improvements applicable to rail, 
tramway, and road locomotives.” 

| 1191. ANDREW SaurrH, Mauchline, “ Improvements in ornament. 
ing hata, caps, bonnets, and other coverings for the human 
bead,” 

1192, Ropert CHAPMAN, Berwick-place, Bellevue, Shrewsbury, 
“ Improvements in railway fish plates, and the mode of fixing 
the same,” 

1195. Pierre Bouncuant, Paris, “Improvements in the con- 
struction of hydraulic barometrical apparatus for raising beer, 
wine, and other liquids,” 

197. Henry Arrken, Falkirk, “ Improvements in treating iron 
ores or ironstones.” 

1198. Josep Eowi~w Wanp, Bredbury, “Improvements in hats 
or coverings for the head, and in the construction or manufac- 
ture of the same.” 

1199. ALFRED ViIncENT Newton, 66, Chancery-lane, “ Improve- 
ments in friction matches, and in match boxes or holders for 
containing the same,” 

1200. Henry Younes Darracotr Scort, Ealing, “ Improve- 
ments in pottery ovens or 3" and glass and other furnaces.” 
1201. SuMNER SHAW, Boston, U.S., “ Animproved feed-water ap- 
pararatus, chiefly d-signed hoy ‘supplying and maintaining a 

proper water level in steam boilers.” 


_ 


materials for cleansing wool, cotton, linen, and other like fibrous 
substances,” 

1208. ANTONIO Brapy . Maryland Point, Stratford, “ Producing 
pure iron direct from erade iron ore.” 

! 204 Faeepentck WiLtiAM FoLLows and Jonn Batre, Manchester, 

‘An improved apperatus for sweeping carpets, floors, lawns, 
and other surfaces.” 

1206. Francis BARTi#, Bassett (Foundry, Pool, “ Improvements 
in apparatus for dressing or washing tin ores and other 
minerals.” 

1209. Wittiam Epwarp GEDGE, ll, Wellington-street, Strand, 
* An improved water meter." 

} 1210. KeNNeTH SMITH MACKENZIE, Gairloch, * Improvements in 
fences, railings, hurdles, and similar structures.” 

1211. Henry Les, Manchester, “Improvements in looms for 
weaving.” 

1212. Georcs Green, Aberystwith, “ Improvements in eppa- 
ratus for separating ores and other materials.” 

i214. MaTrHew ANDREW, Melbourne, “ Improvements in vessels 
for containing oi! or other liquids, ami in devices for drawing 
the contents from the same. 

1215. Wit.u1aAM RopgrtLaxe, 8, Southampton-buildings, * Im- 
provements in lamps.” 


ton, “Improvements in apparatus for the manufactare of 
beverages from cocoa nibs, cocoa powder, paste, or other 
similar substances.” 

12 Epo AnD ONEZIME CATRIN, 37, Boulevard Bonne Nouvelle, 
Paris, “ A novel application of a key to act as « cock at the 
uppe r part of bottles, demi-johns, and analogous —. 


London: lerry, “Improvements in condeusers for steam en- 


ines,” 

1258. THOMAS CHARLES BULL, Weobiey, “ An improvement ip the 
manufecture of boots or shves,” 

12344. Micuagt Henry, 68, Fleet-street, “An improved mode of 
obtaining pyrophosphate of lime.” 

12%. HewryY CHuARLes MAYER, Craven-stroet, “Improvements 

‘ ” 

1296 “itrese PLETTS, Newcastle-on-Tyne, “ Improvements in 
oll feeders.” 

1227. Cuanias Dewron ABEL, 
new or improved method uf and \coaatabede ten guepeeeien et 


Slcostin —s. “A 











a “Improvement im eating | = 
iL wage Wasent, Mostra, treating | Y 
ores poked 
1153, Jostan oo at 





See “eas Wee bela Mangere 9 
worth, SAG kagwoved mous et bamgeng ar or saspending sash 


242. Geoner Grainoue pelyeng ne Anerly-road, “ Improved appa- 





Tatas for carburetting or gua.” 
oe. > Honoxxt, gk Improvements in the manu- 
es. WILLIAM Rowsat Lake, th buildi “Im- 
provements in lyparute for efeting commana between 
the passengers guard, or betweeu the guard and driver of «a 


railway train,” 5 ee Bes oe 


1245, 
provements in locks,” 

1290. Samus. O 
construction of smell! 


Patents on which the she Btanip Duty of £50 nas 


1197, Epwi~ Bray and i one Be oo Haneauaves, Leeds, 
Peo ing peed the prevention of steam boiler 
aos. BuxsAMin Wriour, Vickhela. Im ements in cooking 
“ %. DAN ranges.” = Dated Sth May, ' le 
00, AVED THOMPSON, J, Old. street, t, Luke's, provements 
in sans bellngn ated 28th April, 1866. 
we. Ou Antes DOUAN Pom, der sete “ wh 


provements in screw 


the construction of screw ren and spikes.” 4) Both “Apel 


1566, 

1225. JOHN SPENCER and DoveALy MoCoRrkInDALR, Coatbridge, 
a deen Ee rovements in rolling milla.”—Dated let May, 1866, 

: ENRY oes ee Thornton - — vickiing 
“ mprovements in the method of and «| flor pickling 
vegetables.”— Dated 3rd May, 1866, Se 

1327. JonN ALICOCK JONES, Middleshero’-on-Tees, “ Improve- 
ments in the manufacture of non-conducting = for 
impeding the passage of heat.”—Dated 9th May, 1 

1221. WILLIAM Deakin, Great Barr, and Joun nroaies Joun- 
SON, Tettenhall, “ Improvements in the manufacture of hollow 
projectiles.” - Dated 40th A 1866. 

1397, eennes MACDONALD, n, — eee, “Toy 
ments machinery or & tus for Gey Fema ginning 
cotton and other fibrous substances.” May, 1866, 

1230, Joseen Lewis, Manch in valves used, 
as in the cause of slide valves, for regulating the flow of steam, 
water, and other fluids.”—Dated let May, 1866. 

131s. Gongs TOMLINSON BovusFIELD, gy age wy Brixton, 

“Improvements im cordage, webbing, and similar articies, 
ont hc for manufacturing the same,”—~ Dated Sth 

‘ay, 1866. 

1400." KOBERT MAYNARD and RoBsRT MAYNARD, jun., Whitties- 
ford, * improvements in horse rakes.”— Dated 29th May, 1966, 
1247. Stepuz~ Bownne, Headstone Drive, Harrow, * Improve- 
ments in ndia-rubber and india- rubber and 

also indis-rubber fabrics.”—Dated 3rd May, 1866, 

1297. AwroIxne POCHBRON, 15, Passage des Petites Ecuries, Paris, 
“ Improvements in the manufacture of glass,”—Dated 7th May, 
1866, 

1333. WrtisM Evwarp Newton, 66, 


ane, “ Improve- 

ments in re blowers,”— Dated 9th May, 1 

1345. WudAiam Borwooo, 105, St. Helen’ street, Ipswich, “Im- 
yore oresnenee is in carriages or yebicles runuing on two wheels.” ~— 

1866. 

1404. Miciaa howane NEWTOR, “. We prnarenn wey wh —_ im- 
proved method of and instrument for measuring th b of 
water and the compression of liquids,”"—Dated 17th ey 866. 


Patents on which the oes Daly of £100 has 
been P: 


1461, ADOLPHE NICOLE 14, Soho-square, “Improvements in stop 

watches and time-keepers, and In instruments for measuring 

accurately short intervals of time”— Dated 14th May, 1962, 

1275. James OXLEY, Garden-street, Sheffield, * Improvements in 
———— for —— = chopping bread and other substances.” 

ted 30th April, } 

11. MaTrHew hong elt “Improvements in wind- 
jasses and eapstans for ship's winding spparatus.”— Dated 
2nd May, 1862. 

1473. CHARLES ATrwood, Tow Law Ironworks, “ Improvements 

in the production or manufactare of steel and iron of a steely 

quality.”~—Dated 15th May, 1362. 

121s. Jou~ Fow.er, Leeds, “Improvements in i for 

hauling agricultural implements.”—Dated 3rd May, 186 








Tur Water We Daixx—The difference in “kets of 
the water supplied to various towns in this 

great that a stranger seeing # table of the results of analysis 
might almost suppose he was g of different countries or 
qomnests oe lobe. The report of Professor Frankland, of 
the Re yom sg bene Chemistry, shows that the water 
supplied to tested by , drawn in a 
ranged from 28.4 tons of solid impurity in the New River 
water to 42 tons in 100,000 of the of the Kent Com 
pany. In Bristol, samples drawn in showed 28.66 
tons of solid impurity im 100,000 tons supplied by the 
Bristol Waterworks Company; and in the furnished 
at All Sainte-lane no lees than 127.28 toms, At: 5 








Edinburgh, in , the Crawley Burn, the . 
and the Colinton water, ranging from 11.28 to 14.10 tons; 
the Coniston water, 22.58 tons; Dublin, the Vartry water, 





mura) paintings” 
1273, CHARLES MatTuew Banker, 12, Kennington Park-road, 
© Lmprowements ln steam generators.” 
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THE WATER-POWER WORKS AT 
SCHAFFHAUSEN. 
(Continued from page 284.) 

We must now describe the construction of the dam, of 
which latter the shape in plan is shown by Fig. 2 on page 
284 of our last number. This dam, which extends in a 
broken line across the river, is formed of timbers piled on 
each other, these timbers being supported by iron standards, 
as we shall explain pas At certain places where such 
a course was considered necessary, the standards were fas- 


tened, by means of chains, to strong iron piles, and at other | 


points, where there were deep clefts in the rocky bed 
of the river, other means of constructing the dam and over- 
coming the rapid current had to be adopted. Of these 
various systems of construction we shall give an account 
separately, and in the first place we shall describe the 


standards, which we have already mentioned as being used | 
| a future oceasion. 
| measured, and the rod, a’, being cut to the right length and 

| split at its lower end, was inserted and fixed in place by | 


tu support the timbers of the dam. 
Figs. 25 and 26 are respectively a plan and side elevation 
of one of these standards, and from these views it will be seen 


that each consists of two strong wrought-iron rods, a’ and | 


b’, fixed into the rocky bottom of the river, and connected at 
the top by the casting, ¢’, this casting having at its ends 
sockets, into which the upper ends of the rods are inserted, 
and in whieh they are fixed by screws, d’ and ¢’. 
a’, has also passed over it the casting, f, this casting, of 


place by the screws, g and A’. The two screws, A, it will be 


noticed, pass through wings or brackets, which descend from | 


the upper casting, c’; and it will be also seen from Fig. 26 


that two screws, i, connect this upper casting to the upper | 
The manner in which the ends of | 
the timbers fit against the standards is clearly shown by | 


timbers. D’, of the dam. 
Figs. 26, 30, and 31 


the dam ; but the top of the latter being of course horizontal, 


these standards vary considerably in height, owing to the | 
The erection of the | 
standards was performed in the following manner: The | 
which we described last week, having | 


inequalities of the bed of the river. 


working bridge,” 
been constructed along the course which it was intended the 


dam should follow, the bed of the river was carefully | 
| described, the timbers, D’, were prepared an 


examined from this bridge in order to find convenient points 
and sound 
These points having been determined, the position of the 
rod, a’, of any standard was next marked, and a hole drilled 
in the bed of the river to a depth of from 2 ft. 9in. to 6 ft. 
6 in., according to the hardness of the rock. This hole was 


WATER-POWER 


| ence. 


| was used like the ordinary “jumper,” 


The rod, | Z 
| it might not fall out. 


which the shape in plan is shown by Fig. 25, being fixed in | and forced down by means of a monkey, t 


rocks whereon the standards could be fixed. | 
| so as to fit into the ribs of the standards, the upper and | 


| lower sides being dressed flat. 
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formed by the aid of a rose-headed boring tool, and it was 
subsequently finished accurately to size by means of a tool 
having a cylindrical head, with flutes cut in its circumfer- 
The débris having next been removed by a suitable | 
contrivance, the hole was enlarged at the lower end, as 
shown by Fig. 26. This enlargement was effected by the 
aid of a tool bent at the lower end, and having two 
slanting wedge-like steel cutting edges formed on that 
side of it from which the lower end was bent. This tool 
and when it was 
let fall the spring of the bent lower end threw it 
sideways, and caused the two cutting edges just mentioned 
to act upon the sides of the hole. The tool was, of course, 
turned partially round between each stroke, and it was found 
that by its aid the conical enlargement of a hole could be | 
effected in about two hours. The state of the bottom of the 
hole was ascertained by means of an ingeniously arranged, 
yet simple, instrument, which we shall probably describe on 
The hole being finished, its depth was 


means of a wedge, k’, as shown in Fig. 26. The wedge, k’, 
was made of wrought iron, and was case-hardened, and its two 
slanting faces were “roughed” Jike a file. Before the rod, a, was 
lowered down into its place, this wedge was inserted about 
} in. into its lower end, and was slightly rivetted in, so that 
The rod was then placed in the hole, 
pe wedge, on com- 
ing into contact with the bottom of the hole, being forced 
into the rod, and spreading the lower end of the latter, so 
that it filled the enlarged part of the hole, as shown in the 
figure. 
The hole for the bar 4 was next drilled for a depth of from 
5 in. to 12 in. and at a distance of about 3 ft. from the bar a’. 
This distance varied in different instances according to the 


There are altogether twenty-two standards in the length of nature of the river bed, it being always necessary to find-a 


sound piece of rock in which the rod could be fixed. As soon 
as both rods were erected the distance between them was ac- 
curately measured by means of an instrument constructed for 
the purpose, and the upper casting c’, Fig. 26, was then made 
to suit the distance. depth of the casting f was, of 
course, also determined independently for each standard. 
When all the standards had been got into place, as above | 


fixed, havin 
previously been cut exactly to length, and the ends | 
Close to each standard, | 


beams, p', were laid down across the temporary working | 
bridge, N (Figs. 30 and 31) supported in front by rods, q’, | 


and planked over; where the standards were fixed at long 
intervals a similar intermediate platform was employed. 
Upon the beams, p', was fixed a winch, V, and two trans- 
verse timbers were secured in such a manner that they could 


| be easily removed, and upon them the dam timbers, D , were 


laid, and attached to the winches by ring screws, 8’; iron- 


| guiding bars being temporarily bolted to D’ to prevent the 


timber from turning over while it was being lowered. 
This being done the timber, D’, was raised by the winches, 
and the transverse baulks, on which it had rested, were re- 


| moved, and the dam timber was slowly lowered into place, 


being directed into position by means of the guide bars; 
this was a work of no small difficulty, the force of the current 
being so strong as sometimes to jam the timbers against the 
standards, when they could only be moved by blows from a 
heavy falling weight. Precautions also had to be taken to pre- 
vent the baulks from rising. When finally placed the screws, 
s’, were removed, and the guiding bars attached. For the 
most part the dam during its construction was maintained at 
almost a uniform height, only two or three timbers being 
lowered at once between each pair of standards. In some 
lengths, however, this system was not followed, it being found 
more convenient to rear the dam to a greater height. 

The existence of the numerous deep and wide clefts in the 
rocky bed of the rapid river, necessitated a special and very 
interest engineering detail, illustrated in Figs. 23 and 24, 
which show the method adopted in stopping the water way 
in the deep chasms, of about 24 ft. in width. As it was 
found impossible to build a timber dam, a wall was con- 
structed, formed of roughly hewn cylindrical stone blocks, a’, 
Figs. 23 and 24, 2 ft. in diameter and 3 ft. in. length ; into 
one end of each of these stones rings were inserted, and the 
stones themselves were attached by chains, v’, to a wrought- 
iron pile, w’, sunk into the rock, up stream, and moored back 
to a smaller pile in the rear, as shown. This portion of the 
work, which was one of great difficulty, was expeditiously 
and successfully executed, the dam stones in almost every in- 
stance taking the position assigned to them, in spite of the 
strong currents which swept through the cleft. minor 
chasm, situated near the right bank, contains-61 of these 
blocks, the larger one 63, which are attached to two piles by 
the chains which are kept always in tension by the water 
pressure against the ends of the stones. 

Near the left bank the bed of the Rhine is full of fissures, 


| not so large as those just described, but of sufficient import- 


ance to occasion much difficulty in the formation of the dam. 
Accurate knowledge of the river bottom having been ob- 
tained, holes, 18 in. apart, were bored into the rocks, where 
fissures existed beneath the bottom timbers of the dam 
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roughly to approximate to the 
section of the fissures, and which ome lowered perpendicu- 





(Figs. 27 and 28). Into these holes iron rods, 2’, of 14 in., or| boss, Ol" in the eye of valve, O, which is held | square ends the resistance would be enormously increased, 
2 in. diameter, were their upper ends resting against | against ty fase by Gao ee » coheulotte tr] seh te would not in any way resemble the actual con- 
Oe eles 2 : es payee phy its two Ing itt commetng ms t of ale 
These us formed an effective bearing for large slabs | 02, joi to ends of the two ——_s + Sone ee not aware better 

of stone, which were hewn rao links, These links tte yt on 4 my pdr 


larly, resti inst the vertical rods, and so ing an 
alma sffectual’ bar’ to the water-way, which wat oa 
stopped by a backing of smaller stone, thrown in against 
the upper side of the large slabs, that had been lowered 
into position by means of winches fixed upon the temporary 
bridge, as required. 


The construction of this dam was throughout a work in- | i 


volving many unforeseen difficulties, which were met, as 
they arose, with much engineering skill and an inventive 
fertility which brought much credit to Mr. Moser, conces- 
sionaire and contractor for the work. 

(To be continued.) 





COMBINED LOCOMOTIVE AND CRANE. 

Ow page 19 of our fifth volume we published a side eleva- 
tion and some general pa®ticulars of a combined locomotive 
and crane which was then being constructed by Messrs. 
Henry Dubs and Co., of the Glasgow Locomotive Works for 
use on their own establishment. We now give on page 303 
engravings showing the whole of the details of this crane 
completely, our illustrations including several improvements 
on the original plans which have been patented by Mr Dabs 
since the date of our former notice. 

In our engravings, Fig. 1 is a side elevation of the “ crane 
locomotive,” showing the crane and part of the boiler in sec- 
tion; Figs. 2 and 3 are respectively an end view and trans- 
verse irregular vertical section; and Fig. 4is a longitudinal 
vertical section of the head of the crane detached, drawn to a 
larger scale, and showing the stuffing boxes, links, and stop 
valve by which the crane is actuated through the centre of 
the pillar. 

It will be seen that, according to Mr. Ditbs’s plans, a jib 
swing crane, A, is erected so as to rotate on vertical sup- 
porting and horizontal steadying anti-friction rollers, B, B', 
and B" respectively, upon a strong vertical pillar, C, by pre- 
ference formed hollow of malleable iron with strong broad 
flanges, C', C", at top and bottom. This pillar, C, is firmly 
secured by the lower flange, C'', steam tight to an extra 
thick strong cylindrical central plate, D, of the boiler, E, 
thus not straining the general shell of the boiler, but trans- 
mitting all the strain of the crane, A, to the main framing, 
F, direct, the plate being attached by strong binding and 
supporting flanges, D*, and by angle iron, D*', to the cross 
beam, F', of the frame, F, below. The boiler, E, and 
locomotive, F, are of the small tank engine class much of 
the usual construction, but the whole is hung and balanced 
so that the centre of gravity is exactly below the pillar, and 
is as low as possible. A wide frame, F, and platform, F", ex- 
tends all round level with the oe F*, being carried on 
four springs, G, equally disposed around the centre of 
gravity, above the side frame, F. The platform, F*’, carries 
the tanks, H, and covers in the wheels, I, cylinders, con- 
necting rods, and mechanism below, these details being also 
protected outside by plates, F%, secured to and projecting out 
and down from the side frames and platform, F and F", re- 
spectively. These plates are turned up at the lower edges, 
F***, so that they, as well as the platform, F*, may be used 
for carrying moderately heavy articles which can be lifted on 
to them by the crane, A. Other heavier articles may be 
carried and removed hanging on the chain, J, and crane, A, 
as lifted by them. 

The crane, A, is by preference constructed of two strong 
side plates or cheeks, A', of malleable iron secured together 
by the upper and lower swivelling and carrying cross frames 
or beams, A? and A?, the latter of which is formed in two 

parts to pass over the column, C. Both frames, A? and A’, 
iow the anti-friction swivelling rollers, B, B', and B" 
mounted in them by axial pins further secured by the light 
cross stays and angle iron, A"', at the jib. A™'. The lower 
part of the jib carries the chain barrel, J, and the hoisting 
pulley at the top; and on the other side of the crane pillar 
the cheeks, A', are secured by the heavy cast-iron frame, K, 
carrying the cylinders, K', which with the double right-angled 
crank shaft, L, and the intermediate shaft, M, both working 


in long journal-bearing blocks, L' and M', are respectively | 


secured in and carried by the side frames, A', on this side of the 
crane. On the other side the two pairs of wheels, L*, L!', and M?, 
M"’, for transmitting motion to the chain barrel, J, which is 


of the spiral groove form, are all disposed so as to balance the | 


weight of the jib, A™, and “lift” on it. The crane, A, is 
carried and steadied in turning on and by the rollers, B and 
B' working on their axial pins in the top frame, A’, and it 


rolls or bears on the outside of a strong swivel centre or | 


head piece, C?. This having a stuffing box, C*, in its upper 
end jointed steam tight on to the top flange, C!, of the pillar, 
C, which thus forms the close steam chamber, E!, of the 
boiler, E, for conveying the steam to the engines, K', K', 
of the crane, A. 

‘The lower part of the crane is secured and guided by ‘the 
four horizontal rollers, B'4, set on vertical go round a large 
eye in the lower cross rail or frame, A’, and working round 
a broad ring, C™, fixed round near the lower of the 
pillar, C. The smal’ steam pipe and chamber, N, with the 
stop valve, O, in it, and branch, O', for conveying the steam 
to the slide valve casing, K"', of the crane engines or 
cylinders, K', is carried by the brackets, P, on the top of the 
upper cross frame, A’, so as to turn round with the crane in 
the stuffing box, O*; and the bell-crank lever, Q, for —- 
the rod, Q, of the reversing link motions, Q", which contro 
the crane engines for lifting and lowering, is also carried in 
a bracket, P’, to the moving head frame, so as to turn round 
with the crane and have ite horisontal forked end, Q', always 
in gear with a collar boss, R, screwed to the u end of t 
light vertical reci ting rod or spindle, K'. This latter 
works up through the axial line of the pillar, C, and out 
through a small stuffing box, N', in the lid of the revolving 
steam pipe, N, and also loosely through the hollow collar 


steam valve, O, and the axial spindle. 
the bell crank, Q, Q', hl controll 


and spindle, and are fitted with hand wheels, U? and V?, for 
the steam and the lifting and lowering action of the crane, 
all the handles being conveniently placed for the driver to 
work both the crane and the locomotive. 

When desired, the screw ring wheel, Y, or a spur or bevel 
wheel may be secured on the lower cross guide frame, A’, so 
| a8 to swivel the crane, A, by hand, by the aid of the screw 
| shaft, Y'; or the arrangements may be such that the crane 
may be swivelled by its own engine, as will be readily 


understood. 





he given in the article reducible to calculation, I have 


Altogether, this arrangement of combined locomotive and 
| crane is one which may be employed in many situations with 
| advantage, and particularly where moderately heavy loads 
have to be transported from one workshop to another through 
short distances. In such cases the loads can be carried hang- 
ing from the crane chain, or, if not too heavy, may be placed 
on the side platforms of the engine, the use of separate 
trucks being thus avoided. When there is no lifting to be 
done, the locomotive is of course available for shunting pur- 
poses, a great convenience in some instances. a 





| 





PASSENGER STEAMSHIPS. 
To rug Epitor or ENGIneerine. 

Siz,—As I feel sure that it is always your object to have 
the articles appearing in your scientific journal freely dis- 
cussed, I venture to offer a few remarks upon the leading 
article which appeared in your issue of April 23rd last, 
headed “ Passenger Steamships.” 

The apparent object of the article is to point out the great 
importance of spacious decks in relation to the comfort and 
convenience of passengers—a view which may, perhaps, be 
taken for granted. 

The, means whereby this spacious deck area is to be ob- 
tained is pro, to be by increasing the length and breadth, 
and reducing the draught of water of the vessels, while still 
retaining equal displacements. 

That considerable modifications of this nature are open to 
the naval architect, without materially altering the resist- 
ance of a vessel, I believe to be the case; but it is to the 
statements and inferences in the article concerning the re- 
sistance of variously formed vessels that I wish to draw at- 
tention, and chiefly as to the relative proportions of resist- 
ance attributable to the displacing of the fluid—in which 
phrase I include the ne motion given to the water at 
the vessel’s run, sometimes called the minus pressure, as well 
as that at the bows—and the skin resistance or friction. 

It appears very important that the proportion of these 
resistances should be well understood, as without it, it is 
clearly impossible to lay down the lines of vessels so as to 
combine a maximum of capacity for tonnage with a minimum 
of resistance. 

The observations in the article go to attribute a very large 
proportion of the resistance of vessels to the displacing por- 
tion, which would naturally lead to the construction of ion 
| vessels than if this proportion were less. It is stated that 
| “it has been the fashion among many naval architects of 
| late years to attribute the greater portion of the resistances of 
vessels driven through the water to skin friction ;” and further 
| on, “ applied to the case of steam vessels, it is demonstrable 
that skin friction, except in v long, very fine, and very 
shallow vessels, does not form principal resistance to 
motion, and in the cases of the two vessels already supposed 
the somewhat greater skin friction of the longer ship would 
be much more than compensated by its lesser midship section 
requiring proportionately less a to drive it ( lines 
| being the same) at a given speed.” 

Now, from thie calculations I have made of the resistance 
of two vessels of the same t as those given by way of 
example in the article, I bring out the skin friction in the 
more favourable of the two vessels (namely the shorter) at 
rather more than four times the displacing resistance. 
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I should observe that, in order to render the two examples 
considered 


the lopipedon there described as converted into the 


double wedge, ge fm a equal TY Fe 
dbge; equal length, ae, draught, ¢ af. 
fais alleration is mocnaabep, Boones it is clear that with 


of the square of the half width, i 6, to the square of the slant 
, be. 
| skin friction I have taken at 31b. on the square foot, 
| and with these data, at a speed of 24 ft. second, I bring 
oat the seslalanas of your Cee venstie as ioe: 
| Shorter Vessel. = 
Displacing resistance ahead . 7,093 
pe minu; pressure at stern 7,008 
14,186 
Skin friction oe eve 57,888 
Wet: ek SS es 72,074 
Longer Vessel. 
Displacing resistance ahead and minus) 4, aa 
pressure at stern .,. one on ove m 
Skin friction... 9... se ans, wee 1,176 
Deh ik we 72,437 


Of course after making these calculations I am still one 
of those who think the frictional resistance considerably 
gu than the displacing resistance in vessels of eight 

ths in length, and only six to one, the friction 
even then nearly doubles the other resistance. 

I conceive that the remark in the article as to the higher 
proportion of the di ing, to the frictional resistance, 
arises from taking too low a co-efficient for the friction, 

rticularly as Beaufoy’s experiments are referred to, giving 

3 Ib. per square foot at a speed of 13 knote. Now, * 
experiments were made upon smooth-painted wood, and it 
seems a little singular that these should be referred to when 
almost all vessels are now of iron, the co-efficient of friction 
for which has been fully discussed but a short time since, 
and has been variously stated for different conditions of 
surface—by myself, for n plate at ytrth of the Hoes on 
the forward side of a flat disc moved at right angles to iteelf 
(taking such pressure as equal to once the height of the 
column due to the speed)—and by an eminent aw ity, for 
the surface of ships in their usual sea-going condition, at 
riith of the same measure, the mean of two, for as 
of 24 ft. per second, being 3.25 lb. per square foot, but whi 
I have put at 3 Ib. 

In the above calculations, like yourself, I have only taken 
ecognisance of two main elements of resistance : displacing 
water regarded as. to its inertia, and skin friction; but it 
should not be lost sight of how the insertion of a considerable 
length at, and of the same section as, the midship 
a vessel, ther i nf increasing the = and 
also, as it does, the area of skin surface, yet often does not 
increase the resistance, an effect attributable perhaps (as I 


have previously remarked in a paper read at the Institution 
of Civil Engineers) to the ter quietude thereby obtained 
eof the water immediately about the vessel's quarters and run, 


prior to filling in the continually forming vacancy. 
I remain, Sir, yours very truly, 
Gronex H. Purrrs. 
31, Stockwell-park-road, May 4, 1869. 








New Meruop or Pire Drivine.—aAt a recent meeting of 
the Franklin Institute, a new method of driving piles was 
described. It substitutes gunpowder for steam in working 
the drop weight. A charge of powder is used to elevate the 
weight, and another ¢' ws it down again with 
greater force than it would acquire by falling alone. Ordinary 
musket charges are said to be sufficient to work a four hundred 
pound hammer in this way, and the strokes are made with 
greater rapidity than in the old method. 





Goons Wacons with CHaneRaste Gavor—A new 
through freight line between Boston and Chicago, called the 
* National patch Line,” are now running a through 
line of changeable gauge of freight cars, between those cities, 
pains over the Boston and Lowell and Nashua, Concord, 

orthern (N. H.), Vermont Central, Montreal and Vermont 
Junction, Grand Trunk, and Michigan Central Railways, 
re the 4 ft. 84 in., and 5 ft. 6in. gauges. One hun- 

ed of those cars are now in use on the line; a part of which 
have been running since the Ist of January very successfully 
and satisfactorily, and it is intended i diately to i 
the number of cars to five hundred, and afterwards to further 
intrease the stock as the business requires. 

Too Bav.—The architecture of the pg nontaay Railway 
stations is criticised by the Architect as follows: “ Who is 
the young man in Mr. Fowler's office who ‘does’ the archi- 
tecture 





ex 
parts in cement—foliated capitals to piers and the like—so 
astoundingly, outrageously, and ludicrously bad that we 
wonder the very stones—or bricks—of the Museum hard 
do not rise and mutiny. Has Mr. Fowler ever visited 
Museum? Has his young man’ If so, we must sa 
the of Art education in some minds. We 
invite attention of Mr. Henry Cole to these ** Art- 
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NOTES FROM THE NORTH. 
Griascow, Wednesday. 
Glas Pig-iron Market Since last report the pig-iron 
market has generally been affected with dulness 
ne day has it been firm; that wason M 
market opened in the morning at 52 
loid. one month. On Thursday last a few tho 
lt hamds at 42 : apt : 
¥ ti pri 


ited y wrea 
{ the principa: works i 
at Coatbridge and Motherwe 
trade generally in those two | 
ami at the 


tances better r 
chasers are generally bot 
and prices, on th Whole 
brisk summer trace 
wages question, already 
tul t 4 change for the 
w file trade, and t 
workmen are well em] 
high wages. 
J 


Shipbuilding at Dundee T shipbuidin @ 18 also 


busy at Dundee. In the « t weeh » large vessels 
were launched, one of them being of LOOO t irthen. She 
was built fora Liverpool firm | Messrs. G ay, and is 

nm. Messrs 
Stephen and Son launched a composite clipper ship of 50 
tons for the China track They have a ship of 800 tons on 
| 


hand, and are about to lay down another of the same size 


the fitth vessel built by them for the same 


A rather uncommon feat of engineering, so tar as Dundee is 
neerned, is now going on in that port. It is the lengthen- 
ing of the screw steamship Seotia 
graving duck about three weeks sin 
sue was drawn asunder forty feet by hy 


lhe vessel went into the 
after being cut 
ydraulic power. She 
is getting the additional ribs introduced and the plates put 
on, and ws ex pected to be afloat in a fortnight or so 
YVacht-Bualding at Fairlic Mr. Fife, the famous yacht 
builder, at Fairlie, on the ( is at present very bu On 
Wednesday last he launched a schooner yacht of 125 tons, 
the largest yacht yet built by him. he is built to the order 
of Mr. MeCorquodale, Newton-le-Willows, Lancashire. Mr. 
Fife will also launch this year the foll g yachts : aschooner 
of 108 tons; a cutter of 36 tons; a yaw! of 60 tons, for Lord 
Middleton; and a cutter of 40 tons for Mr. Ke wth, of Dublin 
The New Caledonian Rails ay Station at ‘Edinburgh 
On Thursday the contract for clearing the ground for the 


‘ 


ite of the new Caledonian Railway Station in Lothian-road 


s 
for erecting retaining walls, and tor making other prepara- 
tions for the construction of the buildings which are to form 
t 


he station, was let to Messrs. Ward and Co., Glasgow. The 


contractors are bound to complete the work they have under- 
ken within four months, and it is expected that traflic will 
run into and sent from th t he course 
x months. 
woers’ Meeting A large 
met m the 


number of the engineers 
Waverley Hall on Wednesd vening la nsider the 


n of the nine-l ! t solutions were 
f but as this 

y & preliminary ting, was agreed to hold a 
employed in the tron 
conjunction with the smiths and moulders, in the 
few weeks. The movement in question has taken 


y the skilled artisans of Edinburgh. The 


imously adopted in 


eeting of the whole workmer 


nine-nour system in wnths sinc 
essful and w | i with them 


wot that it would spread and |t 


Parliament was 

wing to various 

LSu7 Ti 

will form th 

) ‘ } two very long 

ings, a ex i ct over the Devon Water, | 

¢ ata heigl! bout 1Ooft over the Gairney | 

be ecampleted in about 

Mr. Joy p, CEL, is the en- 

the line. On Monday last the Tillicoultry and 
section was opened to the pubbe for traflic. 

y's Patent Blow-Through Condenser—This ap- 


se works ar ected t 
the present time 
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ianece, which was recently described and illustrated in | 
Reenuunse, is now gecthing into notice. I am informed | 
that the proprietors of Coltness Ironworks have ordered three | 
condensers. One is to be adapted to a horizontal pumpmg 
engine with cylinders of 42 in. diameter, and the other two | 
are to be adapted to pumping engines of smaller power. 
There are two ordered also for pumping engines at the new | 
works belonging to Young's Paraffine Laght and Mineral Oil | 
Company, at Addiewell, West Calder. Mr. Barelay’s works, 
at Kilmarnock, are, on the whole, well employed. Amongst | 
other work there is on hand a powerful grasshopper beam 
Unstone mines, near Chesterfield. This | 
seems almost like “sending coals to Newcastle. 


engine for the 


LIVERPOOL NOTES. 
LiverProot, Wednesday 
The Birkenhead Improvement 
Birkenhead Commissioners was 
pertion of the time was 
accounts for the 


Commissioners. — The 
monthly meeting of the 
held vesterdav, and a considerabl 
upied in discussing the Woodside Ferry 
; ending 23rd April. The total receipts showed a 
crease enable the Ferry Committee to apply 
to the reduction of the rates on the township, and to in- 
the new boats’ fund to 40001. The increased charge for 
Tar hort of the ¢ OLD Ssblone 
1 that source only 
r 1868 being 26091. 2s. bd 
number of passengers 
2,054 ; paying sixpence, 
and contractors, 1,565,000 
essed the river 85,000 times. 
j and L neoinanire I 
The directors of the Manchester, Sheffield, and Lincolnshire 
Railway Company have determined upon issuing 100,0002. of 
new ordinary stock at 50 per cent., and to allot the same to 
the proprietors of ¢ msolidated ordinary stock at the rate of 
25/1. new stock to each 100! The new stock to 
share dividend equally with the old. The objeet for which | 


money is required is for the construction ef a new line of 


heater, Si eld 


consolidated 


railway to Liverpool. | 
t, and St. Helen's Branch Railway—Tbis | 
new lin irst sod of which was cut about twelve months 
ago, is ushed forward with considerable activity 
Lhe Inpertance ¢ the line, alth« ugh com parative ly a short 
ne, warrants a detailed notice of it. The new line will join 
the main system of the London end North-Western about a 
juarter of a mile east of the Huyton Station, and from this 
junction an embankment about 20 ft. high extends for a 
quarter of a mile to the first cutting, to the north of Huyton 
Quarry Station This embankment is in a very forward 
st ready for the permanent way to be laid 
irst cutting extends 200 yards, and in some | 
parts is 30 ft. deep. The embankment when completed will 
be about 50 ft. above the level of the lowest part of the 
valley it crosses. As far as the Scholes Farm the line prin- 
cipally runs through cuttings varying from 34 ft. to 3 ft. or | 
tit. in depth. The Prescot Station is intended to be erected 
in the Highfield; and at a short distance from this part, 
the line is about level with the field, but a quarter of a mile 
further on it is 30ft. deep. There are some very heavy 
cuttings through the red sandstone from the Scholes F: 
to Thatto Heath, and a tunnel of about 50 yards in | 
is being constructed under the Scholes-lane, where the line | 
will intersect the road at a very sharp angle. At a distance 
} 


state, and is aln 
fi 


down The 


of about a quarter of a mile from this point there is another 
cutting through Ravenhead Hill, at one point of which it is | 
at least 50 ft. in depth. 
of about 20ft. high has been formed for half a mile towards | 
St. Helen's, and in the embankment between Ravenhead and 
St. Helen’s six bridges have now been erected. The founda- 
tions of a bridge across the road at Thatto Heath have been | 


| laid. The bridge over the turnpike road at Prescot, and the 


bridge over the line at the junction of Shaw-lane and Shank- 
lane are both completed. There is, however, a vast amount 
if work still to be done. A quarter of a mile of the principal 
erombankment, between Prescot and Huyton, still remains to 
be formed, and the cuttings at Scholes Farm and Ravenhead 
will require a heavy amount of labour before they are ready 
for the rails. But it seems more then likely that within tw: 


years the entire works will be comp d. 


Curtsea New Brrpoe.—Since this bridge was opened in 
1858 the amount of tolls collected has been 51,060/. 3s. 4d 
The cost ba. 5 


for repairs and maintenan¢ 


lection was 57/. 5s. 5d., and the expenditure 
22 9461. 4s. 3d. 

Testrmontat to Baron Justcs von Ligeta.—The first 
important work on agricultural chemistry, by Justus von 
Liebig, is dated the 1st August, 1840, and a number of his 
adrhirers are this year anxious to celebrate the anniversary of 
that event by presenting the celebrated chemist with a testi- 
monial of their este A committee has been formed in 
Gottingen for the p They have fixed their choice on 

marble group by Md ry, of Munich, representing 

h and Inetruction. T is to be accompanied by 


Denmark-Lrepat Scupmarninge Canie.—The 
marine telegraph cable Denmerk and Li 
(Russia) has been successfully com pleted by Mr. W 
Henley, of North Woolwith, The totel length 
00 nautical miles in two séetions, one being from the 
of Moen to Bornholm, and the ether from that place 


bet ween 


| ships of the Lord Warden class. 
| fore, has not been lost to the world. 


type, and with sufficient margin. 


t} 





THE CHALMERS TARGET. 
To Tax Eprror or Exainegrine. 

Sir,—In thus publicly thanking you for the kindly interest 
which you have always taken in my late father’s inventions 
and projects, and your subsequent disinterested attention to 
his bereaved family, perhaps you will allow me to make 
public @ fact or two relative to the late target trial at Shoe- 
buryness, not generally known. 

Ist. Only the upper and weaker part of the Chalmers 
section has been tested. The lower half, embodying the 
latest (and, in fact, the only) improvement, viz., steel  F 
ing-plutes, has not once been fired at. (That this was a 
studied omission is evidenced by the fact that both plates of 
the War Office target were fited at.) 2nd. The ribs, or 
angle irons supporting the inner skin were twice as numerous 
in the Sin. target as in the Chalmers portion. To this fact 
must be attributed the slightly superior resistance to solid 
shot of the former target. As regards steel, the resistance 
may be said to have been equal, both sections having been 
completely penetrated. 3rd. Unlike those of the onginal 

Chalmers target,” the bolts of this were unprovided with 
elastic washers, a point on which the inventor laid consider- 
able stress, as decreasing, to a certain extent, the rigidity of 
the structure. 

When I add that my father never once saw the target 
during its construction; that alterations were then made 


~ | which he was too ill, or at any rate unable, to countermand ; 


und that it was tried by the ex-members of a commuttee 
which had always been opposed to it—by men who (as seen 
by their firing at only the weaker part) could not give even 
the dead fair play—1 think I have shown that, under diffe- 
rent circumstances, the result might have been different, and 
i called “ failure,” there might have been 
written for the third time,* the word “ success.” I say “ so- 
failure advisedly. This last target was not designed 
to resist any shot or shell. For, had not the 9in. projectile 
penetrated, there were still the l0in. and 12in. to fall 
back upon. It was built merely as a competitor of the 
Sin. target, and the indisputable fact that both structures 
were penetrated by the same projectile, and with the same 
charge of powder, proves the absurdity of calling the one— 
in contradistinction to the other—a failure. There can be no 
doubt that had the supporting angle-irons in the War Office 
target been as far apart as those of the Chalmers section, 
like the shell, would have complete ly penetrated. 
As it was this extra support only just prevented the 
catastrophe, more than hall of the projectile showing at the 
back of the target. On the other hand, according to the 
best authority, had the Chalmers section been faced with a 
6in. instead of a 44 in. plate, a corresponding amount of 
iron being taken for that purpose from the backing and 
second plates, it is quite probable that neither shot nor shell 
would have found their way through. Be this as it may, the 
fact remains, that my father’s inventions in armour-plating 
have materially affeeted the construction of war vessels in 
England and on the Continent. The compound backing, or 
a modification thereof, has come to be considered a sine qud 
nom in armour, our own Admiralty—notably in the case of 
the Bellerophon, Hercules, and Monarch—leading the way 
in this direction, and adopting the second plate in wooden 
My father’s labour, there- 
The fruit of his genius 
and industry, though officially unacknowledged and unre- 


stead of the se 


called 


every 6 


| warded, is still with us, and is appreciated by his friends and 


countrymen; while he, early summoned from this “ vale of 

tears,” is wearing the crown which fadeth not away. 
Trusting that you may find room for this unavoidably 

long communication, which respect for the memory of my 


From this eutting an embankment | father has induced me to make, and again thanking you for 
past kindnesses, 


I have the honour to be yours very traly, 
Joun CHALMERS. 
London, May 1, 1869. 


Acts oF PartiamMeNnt.—The first public Acts of the pre- 


sent Parliament have just been issued in a new form. The 
eumbrous folio in which such Aets have hitherto appeared 


has been superseded by a handsome imperial 8vo., in bold 
We understand that this 


convenient form has been adopted in connexion with a re- 
vised edition of the statutes which is being prepared for pub- 


Mr. Hiecs axnp tre Great Centrat Gas Brit.—The 
Select Committee on group G of Private Bills have pre- 
sented the following special report to the House of Com- 
mons :—“ The Committee are satisfied on the evidence of the 
promoters that for many years there has been no sufficient 
audit or supervision of the accounts of the company, and 
that defaleations have occurred extending over a period of 
six or seven years, and exceeding in amount 71,000/, 

Spretaum Anarysis.—In a lecture recently delivered at 
Glasgow, Mr. Herschel referred to an important work on 
Spectra, by Professor Angstrém and Mr. KR. Thalen, of 
Upsala, which gives a good idea of the very complicated 


aspect which spectrum analysis has recently taken. The 
author, 


by examining the spectrum of iron produced by two 


poles of a Bunsen battery of 50 elements, formerly added to 
the 73 already known iron lines no less than 220 more between 


A and G, and about 170 between G and H. The authors have 
published an atlas of the solar spectrum, in which the wave 
lengths of the Fraunhofer lines are employed to delineate 


them, so that the spaces between them represent the differ- 


Liebau. The former section was completed last December, | «neces of their wave lengths, enlarged to ten million times 


but the weather prevented the steamer La Plata, which had 
both sections on Soni from attempting to lay the latter tall 
the present time. A further section of the same system of 
cables to be laid between Scotland and Norway is near com- 
pletion at Mr. Henley’s works, and will be laid this month, | 
weather permitting. i 


their nat 
spectra, showing their position with regard to the solar lines, 
is lad down in the margin of the map.—Scientific Review. 


ral dimensions. A series of elementary brightline 


* 


The “ Chalmers Target” and “ Shield for Embrasures”’ 
beth succeeded beyond anticipation. 
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THE PATENT JOURNAL. MOL TSN Nemeeer, Nate. | evaocemente 19. Saeed | Yen. Weisshe Somme Siiee, Mey, Bergen. oa Sere 
Grants of Provisional Protection for Six uss. Jostan Georse Jensvas, Palace Wharf, Stangute, “ Im- guard and 6 train.” wesbe 
Months. blocks and in the eonstruction of | 1230, CissToN /MBB BROOMAN, 166, Fleet-street, “ Lmprove- 


3913. Wruram C1ay, Liverpool, * Improvements in the mann- 
facture of forgings, and in machinery to be used therein.” 

368, Heoron Aveusts Duraennz, 10, Rue de la Fiddité Paria, 
“Improvements in the manufacture of ice and of the agents 
employed therein, and in the apparatus connected therewith,” 

471, Geonas West Royston Picort, Halifax, “« Improvements 
in machinery or apparatus forthe consecutive manufacture of 
various articles of commerce from material capable of being 
formed efther by tension, compression, or extension thereof.” 

813. James Heywoop, Tonge, Frep Mcneny, Middleton, and 
Joux Witp, Tonge, “ Improved tapes for venetian window 
blinds, for ribbons, hathands, and similar articles, and for im- 
proved looms and apparatus for weaving them.” 

970. Joan Huenes Lioyp, M.D., Liangefin, “Improved ma- 
chinery for working, cutting, shaping, sawing, and hammering 
touls by power, and for apparatus connected therewith.” 

096, Gxornexs Henny Suir, Colchester, “Improved means and 
apparatus for indicating when eggs, me and other sub- 
stunces are sufficiently cooked or heated,” 

5, Jomn Isack StTassen, Euston-road, “Improvements in 
the construction of velocipedes.” 

1067. Henry PARSLOW, Glasgow, “ An improved appliance 
to be used in designing the forms of certain parts of articles of 
apparel,” 

1069. Robert Wi.tiAM Monro, Clerkenwell-green, “Improve. 
ments in markers for whist and other games.” 

1071, DAV HALLAS and George Hauias, Leeda, * Improved 
apperatus for regulating the supply and for purifying gas.” 

1073. AL¥BED FRYER, Manchester, “ Improvements in the em- 
ployment of apparatus used in the production of sugar from 
sugar-cane or beetroot, and in the construction of parts of the 
apparatus connected therewith.” 

1075. Geores Dovetas HteHes and ALFaep HARDY SELLERS, 
Nottingham. “lmprovements in self-acting safety valves for 
steam boilers.” 





1077, Wittiam ANTHONY Hunter, Southport, “Improvements 
° i 


in apparatus for lighting street and other lamps.’ 

1079. JoserH AUGUSTUS MILLER, New York, U.S., “ Improve- 
ments in the construction of steam boilers, and in means for 
removing sediment and impurities therefrom, and in the method 
of introducing feed-water thereto, part of such improvements 
being applicable to surface condensers.” 

1081. Rossxr Josern Moxtson, 75, Mark-lane, “ Improvements 
in presses for compressing and packing cotton, wool, hay, hides, 
and other fibrous and plastic substances.” 

1083. James Dewar, Kirkcaldy, “ Improvements in treating cer- 
tain substances for food and for manure.” 

1085, CHARLES LUNGLEY, Greenwich, “ Improved means of 


and apparatus for removing deposit from tubes, flues, and | 


passages,” 

1087, Witt1aAmM Epwarp NEewron, 66, Chancery-lane,* An im- 
proved means of and apparatus for obtaining motive power for 
driving various kinds of light machinery.” 


1089. THOMAS Howagp BLAMires, Huddersfield, “Machinery or | 


apparatus for receiving and registering or indicating votes at 
elections.” 

1091. Prrer Jensen, 2, Chiswell-street, “ Improvements in cen- 
trifugal and other pumps and in syphons.” 

1095. Wiitiam Ssrra, Heywood, “ Certain improvements in 

ms for weaving.” 

1097. WILLIAM ASHTON end JOHN Henny Storey, Manchester, 





~ Improvements in apparatus for ascertaining and indicating the | 


‘duty’ of steam engines, modifications of the said apparatus 
being also applicable to other purposes,” ‘ 

1099. JouN Mourn HETHERINGTON, Manchester, “ Improvements 
in machinery for combing cotton.” 

1101, Perer Heapripes, 5, Lime-Grove, Manchester, “ Im- 
provements in dentistry for expanding the upper and lower 
maxillary.” 

1103. Eowarp CHARLES Cortis STANFORD, Glasgow, “ Improve- 
ments in applying, treating, and utilising materials for deodo- 
rising solid. liquid, and gaseous matters.” 


1104 Gites HAworTH, HENRY HAUGHTON, and Rogert GIpBoNs, | 


jlackburn, * Lmproved apparatus for facilitating the consump- 
tion of smoke.” 

1105. Octave Vivier, Sekforde-street, “ Improvements in escape- 
ments for watches and other timepieces.” 

1100, Writram MARTIN, Manchester, “Improvements in the 
construction of ships and vessels,” 

1111, James Wavsworts, Bromley-street, Manchester, “ Im- 
provements in lighting fires and economising fuel, and in appa- 
ratus therefor.” 


1115. Joun HANDSLEY DALES and JoHN Frepericx MayGRoveE, | 


Wood-street, “ Improvements in the mode of and in looms for 
weaving hair cloth and other fabrics.” 

1115, WiLtiam CromBLenOLMe, Manchester, “ Improvements in 
apparatus for registering the number of persons entering into 
and going out of publie vehicles and buildings, or places of 
amusement, or over bridges.” 

1116. Epwin Dante Tempie, 84, King William-etreet, “Im- 
provements in railway signals.” 

1117, Jonn Krrx, Woolwich, * Improvements in cabs, carriages, 
or other vehicles.” 

1119. Joun Easton, Taunton, “ Improvements in the construction 


of drop drills. 


1121. Epwanp Beanes, Cordwalles, “ Improvements in brewing.” | 


1123, Hexry Browne, Liverpool, “ lmprovements in veloci- 
pedes - 


1125. Srernen Homan, 10, Laurence Pountney-lane, “ Improve- | 


ments in velocipedes, parts of which improvements are also 
applicable to lifts, cranes, and other revolving machines.” 

1127. Tom Beit Buans, Camelford, “ Improvements in the con- 
struction of cases to be employed with breech-loading firearms 


to render them available for use with ordinary loose ammn- | 
° 


nition.” 


1129. James Ropexrs, Birmingham, “improvements in draw 


plates or fire hasteners,” 


1131. Bexsamin Josepn BarNaRp Mirus, 35, Southampton- | 


buildings, “ improvements in the manufacture of boots and 

shoes, and in machinery employed therein.” 

1132. Ricwarp Expe MARSHALL and CHARLES MARSHAL! 
Cheltenham, “Improvements in apparatus for distributing 


fumigeting matter, in order t destroy Insects and flies on 





1133. WALrer Grocespre, Coupland-terrace, Plumstead, * Im- 
provements in furnace tars and in the mode of arranging and 
: them #0 as to consume smoke end economisxe fuel.” 


nig 


1135, ALFRED Vincent Newton, 66, Chancery-lane, “An im- | 


proved construction of fan blower.” 


1137. Francis Easkrxe, Manchester, * improvements in firebars | 
and arrangements for economiving fuel and consuming smoke, | 


applicable to steam boiler and other furnaces,” 

1l4l. Epwcunp Dow Line, Saint John’s Wood, “ Improvements in 
pianoforte actions.” 

147. Joun McLavcuLan, Greenock, “Improvements in the 
manufaetare of retorts for reburning animal charcoal, for making 
gas, and for other like uses.” 

1149. Josepn Wuirney and SAmest Josern Pet, Leeda, 
“ Lmprovements in machinery for producing moulds and cores 
to be used in casting metals,” 


rovements building 
bai mon, gad in apptensen nemeenery te warming and draining 


he seme.” 
oe Witliam GRADWELL, Manchester, “ Improvements in steam 


1157. ALEXANDER MELVILLA Ctark, 53, Chancery-lane, “Im- 
rovements in the manufacture of india-rabber nipples for 
eeding bottles, and in the means employed therefor,” 

isd, Haxry JouxN Worssam, Wenlock-road, City-road, “ Im- 
provements in machinery for lifting casks, boxes, bales, or 
packages from one floor to another.” 

él. Groner BLACK, Spittiegate, “ improvements in agricultural 
drills for sowing graia and seeds with or without manure, and 
also for distributing manure.” 

1163. Epwarb Coorsr, Laurence Pountney-lane, “ Improvements 
in the manufacture of beteeet coats and other waterproof 
articles of dress worn exte wo 

65. AAnon Wurrr Cook WILLTAMs, omen yh US., *Im- 
provements in bottles and jars for preserving fruit and other 
substances, and in stoppers for the same,” 

1167, Jamus Vivian, Falmouth, “Improvements in engines, 
pumps, and machinery te be used in mining, partly applicable 
to other purposes,” 

1172. FRANCIs MvLimer, Northampton, “Improvements in the 
constraction of wheeled carriages.” 

1173. Luowrm Eogert, Koningsherg, and OrTo Exwest Pout, 
Liverpool, “A new mode of constructing vessels of war with 
due regard to their protection from shot and shell,” 

1174, Freperick Fie.o Wuirenvrst, Cambridge Cottage, 
Richmond-read, Putney, “Improvements in apparatus and 
—— for mashing grain and obtaining products there- 

rom.” 

1176. Witttam Henry Tuck, Kentish-town, “ Improvements in 
fret cutting or sawing machines.” 

| 1177, Saves. HAgRIison, Liverpool,“ Improvements in apparatus 
and arrangement of same for ventilating, gaining access to and 

flushing street and other sewers and drains; also in purifying 
the noxious gases arising therefrom, parts of which improve- 
ments consist in gully stench traps.” 

1179, ARCHIBALD FULTON Ornate, Paisley, “Improvements in 
l» “pparatus for catting or dividing pasteboard or other sheets to 

form cards and the like.” 

1180, JouN Henry JOHNSON, 47, Lincoln’s-inn-fields, “ Improve- 
ments in firearms and in elevation sights for the same.” 

1isi, WiLuiaAM Epwarap Newton, 66, Chancery-lane, “ An 
improved safety attachment to be adapted to burners for 
burning explosive gases for illuminating and other purposes,” 

1182. JoserH Ives, Thame, “An improved construction of 

velocipede.” 

1184. ki warp Thomas HuGues, 124, Chancery-lane, “ Improve- 
ss in rifled frearma and ordnance, and in ammunition for 
} the same.” 
| 1186. Fastan James Knewstve, Saint James-street, “ Improve- 

ments in the process of printing.” pe 

1187, Henry Wititiam Deg, Sherwood-street, Golden-square, 
* Improvements in making bottles, jars, and similar articles air 
and liquid tight.” 

| 1188. THomAs Amigs, Peterborough, “ Improvements in apparatus 
for heating water for warming greenhouses and other buildings, 

and for other purposes.” 

119. THOMAS Pion, Adelphi, “ Improvements applicable to rail, 
tramway, and road locomotives.” 

1191, ANDREW SwiTH, Mauchline, “ Improvements in ornament. 

| ing hats, caps, bonnets, and other coverings for the human 

| head.” 

| 1192, RoperT CHAPMAN, Berwick-place, Bellevue, Shrewsbury, 

“Improvements in railway fish plates, and the mode of fixing 
the same.” 

1195. Pierre BovrcHant, Paris, “Improvements in the con- 

| struction of hydraulic barometrical apparatas for raising beer, 

| wine, and other liquids,” 

| 1197. Henny Arrken, Falkirk, “Improvements in treating iron 

| ores or ironstones.” 

| 1198, JoserpH Epwin WaAxp, Bredbury, “Improvements in hats 

| or coverings for the head, and in the construction or manufac- 

} ture of the same.” 

1199. ALrrep VinceENT NewTon, 66, Chancery-lane, “ Improve- 

i 

| 

| 

j 








ments in friction matches, and in match boxes or holders for 
containing the same.” 

1200. Henny Youse Dagracorr Scorr, Ealing, “Improve- 
ments in pottery ovens or kilns and glass and other furnaces.” 
1201. SUMNER SHAW, Boston, U.S., “ Animproved feed-water ap- 

pararatus, chiefly designed for supplying and maintaining o 
proper water level in steam boilers.” 

| 1202, Leopotp Gorrz, Leith, “An improved preparation of 

} materials for cleansing wool, cotton, linen, and other like fibrous 

substances,” 

| 1203. ANronto Brapy, Maryland Point, Stratford, “ Producing 

| pure fron direct from crude iron ore.” 

1204. Freperick W1LL1AM FoLLows and Jonn BATE, Manchestor, 
| “An improved apparatus for sweeping carpets, floors, lawns, 
} and other surfaces.” 
| 1206 Francis BARTix, Bassett (Foundry, Pool, “ Improvements 
j in apparatus for dressing or washing tin ores and other 
| minerals.” 

11909. Wittiam Epwanp Gepos, 11, Wellington-street, Strand, 
“An improved water meter.” 

}1210. Kennere Surrn MACKENZIE, Gairloch, “ Improvements in 
fences, railings, hurdles, and similar structures.” 

1211. Henry Les, Manchester, “Improvements in looms for 
weaving.” 

1212. Georos Green, Aberystwith, “Improvements in appa- 
ratus for separating ores and other materials.” 

1214. MATTHEW ANDREW, Melbourne, * Improvements in vessels 
for containing ofl or other liquids, and in devices for drawing 

| the contents from the same.” 

1215. WituiaM Ropert Lake, 8, Southampton-buildings, “ Im- 
provements in Jamps.” 

1217, Writiam Ho_Loway, Portland-place North, Lower Clap- 
ton, “Improvements in apparatus for the manufectare of 
beverages from cocoa nibs, cocoa powder, paste, or other 
similar substances.” 

122%. Epovarp Onezm™e CaTRin, 37, Boulevard Bonne Nouveile, 
Paris, “A novel application of a key to act as @ cock at the 
upper part of bottles, demi-johns, and analogous vessels.” 

222. Jown Wanker McCaarer, City Saw Mills, Foyle-street, 
Londonderry, “Improvements in condensers for steam en- 
ines,” 

saya THOMAs CHARLES BULL, Weobley, “ An improvement in the 
manufacture of boota or shoes,” 

} 1224. Michae. Henry, 68, Fleet-street, “An improved mode of 

| obtaining pyrophosphate of lime,” 

1225. Henry CHARLES MAYER, Craven-street, “ Improvements 

; 


in velocipedes.” 
1226. MATTHEW PLeTTs, Newcastle-on-Tyne, “ Improvements in 
| off feeders.” 
| 1227. CHARLes Denwron Ape, 20, Southampton-buiidings, “A 
new or improved method of and materials for the preparation of 
mura) peintings.” 
1228, CHARLES Matnew Barker, 12, Kennington Park-road, 
* Improvements in steam generators,” 








for weaving.” 

1236, Henny Taomas Lewis and Wirutam Wire, Hands- 
=. “An tmproved mode of hanging or suspending sash 
ramex.” 

1242. Georce Graincer TANDY, Anerty-road, “ Improved appa- 
ratas for tting alr or gas,” 

1244. ALrrev BoRGNET, Swansea, “ Improvements in the manu- 
factare of paint.” 





1246. WiLLiAM Rowset Laks, & Southamp buildings, “ im- 
provements in ap tus for effecting communication between 
he passengers and guard, or between the guerd and driver of a 
railway train,” Yt» maaan 


¢ Months on the 







1249, James CARTMELE 
rovements ig neni 
roa, and other serap 
utilise them.” Ries 
1245. WiitiAmM Roseur Lak 
provements in locke,” = = 
1290. Sauvel OakMam, Boston, 
construetion of smelting and other furnaces. 


Patents the Stam of has 
atents on which Samay Dnty £50 


1197, Epwin Bray and Joux Crospy Harcuraves, Leeds, 
~ Improvements in for the prevention of steam boller 
explosions.” — th April, 1866, 

1306, Bexsamuin Wricat, Lichfleld, “ Improvements in cooking 
or kitchen ."— Dated 8th May, 1866. 

1200. Davi THOMPSON, 3, Old-street, St. Luke's, * Improvements 
in steam "ated 28th April, 1866. 

1219. CHARLES DOUGLAS Fox, New-street, -gardons, “ Im- 
provements in serew . and in 
the construction of screw s and epikes.”— Dated 3@th April, 


1866, 

12725. Joun Spencer and DOvGALD McCoRKINDAL#, Coatbridge, 
“Improvements in rolling milis.”—Dated lst May, 1866, 

1254. Henry Axruvk MANFIELD, Thornton~street, Brixton, 
“Improvements in the method of and apparatws for pickling 
vegetables.” — Dated 3rd May, 1860. 

1327. Joun ALicock JONgs, Middiesboro’-on-Tees, “ lmprove- 

ments in the facture of non ducting subst for 

impeding the passage of heat.”—Dated 9th May, 1866. 

1221. Witiam DeAKIN, Great Barr, and Joun Bagxat. Jonn- 
SON, Tettenhall, “ Lmprovements in the manufacture of hollow 
projectiles,” — Dated 30th April, 1866, 

1397. GORGE MACDONALD, . pear Birmingham, “ lim d= 
ments in machinery or a «® for fetery J and ning 
cotton and other fibrous substances.""— Dated 17th May, 1866. 

1230, Joskrsu Lewis, Manchester, ** Improvements in valves used, 
as in the case of slide valves, for regulating the flow of steam, 
water, and other fluids,”"—Dated lat May, 1566. 

1318. Geoxee TOMLINSON BovusrreLD, Loughboro’-park, Brixton, 
“Improvements in cordage, webbing, end similar articles, 
ond in machinery for manufacturing the same,”—Dated Sh 
I , 1866. 

1490.” KOBERT MAYNARD and RosewT MAYNARD, jun., Whittles- 
ford, “ lmprovements in borse rakes,”— Dated 20th May, 1866, 
1247. SterHen Bovnns, Headstone Drive, Harrow, “ Improve- 
ments in treating india-rubber and india. rubber compou and 

also india-rubber fabrics.”— Dated 4rd May, 1866, 

1297. AWNTOINK POCHEKON, 15, Passage des Petites Ecuries, Paria, 
“Improvements in the manufacture of glass.”—Dated 7th May, 
1866 


py, Newesatle. upon-Tyne, “Im- 
talla, t ingots, crep ends of 
Saakdiniiee attics so 








1333. WitiaAmM Epwarp Newton, 66, Chancery-lane, “ Improve- 
ments in rotary blowers.” Dated 9th May, 1466. 

1345. Writiam Borwoop, 105, St, Helen's-street, Ipswich, “ Im- 
srovements in carriages or vehicles running on two wheels.” — 
Jated LOth May, 1866. 

404. Wititaw Epwaap Newrox, 66, Chancery-lane, “ An im- 

proved method of and instrument for measuring the depth of 
water and the compression of liquids,”"—Dated 17:h May, 1566. 


Patents on which the Samy Duty of £100 has 
been Paid. 


1461. ApoLPHe Nicole 14, Soho-square, “Improvements in stop 
watches and time-keepers, and in instruments for measuring 
accurately short intervals of time”— Dated 14th May, 14672, 

1275, JAmes OXLEY, Garden-street, Sheffield, “ Improvements in 
a —— for cutting and chopping bread and other substances.” 
—Dated 30th April, 1562. 

1301, Marrugw Pact, Dambarton, “Improvements in wind- 
lasses and capstans for ship's winding apparatus.”— Dated 
2nd May, 1862, 

1473. CHARLES ATTWOOD, Tow Law Ironworks, “ Improvements 
in the pradaction or manufacture of steel and iron of 4 steely 
quality.”—Dated 15th May, 1562. 

131s, Jonn Fow.er, Leeds, “Improvements in engines for 
hauling agricultural implements.”—Dated 3rd May, 1662. 


Tux Waren We Duink.—The difference in ra of 
the water supplied to various towns in this kin is 80 
great that a stranger seeing a table of the results of analysis 
might almost suppose he was reading of different countries or 
quarters of the globe. The report of Professor Frankland, of 
the Royal College of Chemistry, shows that the water 
supp to London, by ples drawn in April, 
ranged from 28.4 tons of solid impurity in the New River 
water to 42 tons in 100,000 of the suppl of the Kent Com- 
pany. In Bristol, samples drawn in showed 28.66 
tons of solid impurity in 100,000 tons supplied by the 
Bristol Waterworks Company; and in the supply furnished 
at All Saints-lane no less than 127.25 tons. At Manchester, 
sample taken in June, there were only 6.2 tons of solid im- 
purity; at Lancaster, in November, only 4.55 tons ; Preston, 
in August, 12.44 tons; Newcastle, in September, 23.40 
tons; Glasgow, in July, Loch Katrine water, only 3 tons ; 
Edinburgh, in September, the Crawley Burn, the Swanston, 
and the Colinton water, ranging from 11.2% to 14.10 tone; 
the Coniston water, 22.58 tons; Dublin, the Vartry water, 
brought from a distance of 30 miles, only 6.34 tons; Car- 
tan's pump water, from the most used of the Dublin wells, 
81.62 tons. It will fens ee a ons 2 to 
Lancaster, Manchester, Glasgow of very m greater 
purity than any that can be had in London ; and Londoners 
would like to know if there is an inexorable “ reason why. 
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THE FISH-JOINT. 
To tux Eptror oy Exo tnenrine. 

Sra,—In a letter of Mr. Price Williams, printed in your 
last number, reference is made to a fish-joint, of which the 
demgn is attributed to me. 

I presume the joint meant is the one of which I beg to 
enclose a tracing, and which I am now using in India. 

It was not, however, designed by me, but was brought to 
my notice by Messrs. [Ibbotson Brothers and Co., of the Globe 
Works, Sheffield. 





Its essential features are the facility of giving it any re- 
quired amount of strength and stiffness by making the lower 
eurved portion sufficiently deep, and its complete incor- 
poration with the rail by the close fit at the shoulders and 
the part of the base immediately below them, the strength 
and stiffness obtained being by this means fully utilised. 

The length of the joint is 12in., and the bolts are two in 
number and 6 in. apart The material is Bessemer steel 
boiler plate. 

I adopted this joint after careful examination of a great 
number, and am glad to find that it has the favourable 
opinion of so well-known an authority as Mr. Williams. 

I am, Sir, your very obedient Servant, 
: : J. M, Herre. 

2, Storey's-gate, Westminster, May 5, 1869. 

To tae Eptror or ExGryeerinea. 

Six,—In a former communication I stated that I dd not 
claim any great merit for happening to be the first to plan 
or invent the fish-joint, as twenty competent mechanicians 
would all have arrived at the same result. I find that I 
stated at the Society of Arts in December, 1864, that “ five 
hundred different people sitting down to patch a rail would 
probably have come to the same conclusion, only I happened 
to be the first to place the invention on record.” It appears 
from the communication of Mr. William Dodds, of Liverpool, 
in your number of April 30th, that he was actually one of 
the five hundred “ 30 years ago,” and Mr. Livesey states in 
your number of April 23rd that it was practised on the 
Eastern Union in 1845-6. So, after the lapse of twenty-two 
years, two older originalities are alleged of two years and 
eight years. But these facts, and a many others, 
were not placed on public record, and possibly were simply 
experiments or expedients for a special purpose. So also it 
has been stated that “ fish-joints under the name of seite- 
laschen were used in Germany and on the Lubeck line, and 
were tried on many other lines, but they were not suspended 
joints.” 

One thing is worthy of remark, that these originalities 
were never brought forth against the possessors of the fish- 
joint—the Permanent Way Company—during all the period 
that they were reaping a large income from it, but only 
eight years after its lapse. Probably Mr. Dodds can furnish 
a reason for it. 

Mr. Price Williams, in your number of April 30th, com- 
plains that my letter is not “amusing.” I dare say not, 
from his point of view. My letter is not all the history of the 
fish-joint, but only a brief without the pleadings, “an 
abridgment of facts involving many other circumstances,” 
as Mr. Williams might have seen stated, could he have 
controlled his taste to its perusal. He says that “his (Mr. 
Adams's) amusing letter in no way attempts to explain away 
the fact of his having previously acknowledged Mr. Ash- 
croft's share in the invention, both at the Institution of Civil 
Engineers and at the Society of Arts.” 

Mr. Price Williams should be aware that statistics to be 
of Any value should be accurate, as to facts, and that no 
valuable reputation can be built upon the improvisation of 
facts to suit @ purpose, or carelessness in assertion, without 
regard to data. I knew that it was impossible I. should have 
given Mr. Peter Asheroft credit for inventing the fish- 
joint or any a of it, because | knew to the contrary, and 
that all he had done was to steal a march on Mr. James 
Samuel, his superior officer, by laying down surreptitiously 
some very absurd cast-iron fishes bolted in the side channels 
of the rails, of which he had seen, but did not comprehend the 
drawing. I therefore turned to the “ Excerpt Minutes of 
Proceedings of the Institution of Civil Engineers, Session 
51-52,” om the occasion of a paper read by me “ On the Con- 
struction and Duration of the Permanent Way of Railways 
in Europe.” Everybody knows that after these discussions 
the printed reports are presented to the speakers for their 
correction. I find it stated in this report that Mr. Asheroft 
said, “ that from his experience of the system of ‘ fishing’ the 
ends of the rails on the Eastern Counties Railway, where it 





was already tried on a length of twenty miles, he was of 
opinion that there would be an economy of 50 per cent. in the 
cost of maintenance of way, and he thought by the ap- 
plication of the ‘fishes’ to retain the ends on the same plan, 
and to render them steady under the wheels, any line with 
transverse sleepers and chairs could be cheaply put into, 
and be easily retained in good working order.” At this time 
Mr. Asheroft was reaping a large i from the fish-joint, 
both from his own and other lines. 

Mr. Samuel said, that “he gathered from the paper that 
Mr. Adams claimed the invention of the fished suspended 
joint ; the claim was perfectly valid, and Mr. Samuel had 
become first conn with it by introducing it personally 
on the Eastern Counties Railway.” 

Mr. Peter Ashcroft made no reply whatever to this, and 





there is no single word of mine throughout the paper, and | 


the discussion, attributing any merit to Mr. Peter Ashcroft | 
| and fixed upon what we may call the front side of it (calling 


in connexion with the fish-joint. 





applied at the river's side, at the point where a sewer, or two 
or three converging sewers, discharge into the river; and its 
principle is the mechanical se; ion of the sewage from the 
carrying water. It may be ibed as fol t 

Su a box, which may be of cast iron or other 
ouitable snateriel’ and may be square or oblong, or of what- 
ever more convenient shape, fixed against the mouth of the 
sewer, and into which the sewer empties itself. From the 
bottom of this box there proceeds downwards into the river a 
rectangular funnel, of smaller cross section than the box 
itself, and which is long enough to penetrate some distance 
below the river's bed. From the top of the box there pro- 
ceeds upwards, to a good height above the level of the quay, 
a circular funnel of somewhat less area than the lower one. 
Across the whole interior of the box itself, and somewhat 
below the level of the sewer mouth, there lies a horizontal 
grating or perforated tray; and within the lower funnel, 


At the Society of Arts, December 2nd and 9th, 1864, I | the side next the quay wall, at which the sewer enters, the 
read two papers on “ The Mechanica] Conditions of Railway | back), there is a smaller funnel, beginning a few feet below 
Working to prevent Destructive Wear and Risk.” Mr. | the surface of low water, and extending upwards through the 
Peter Ashcroft was present at the discussion, but never opened | tray of which I have spoken; this funnel is open at both 


his lips, but he had been prompting one of the directors of | ends. I will speak 


the South-Eastern to ask questions. Yet there is not found 
in the discussion one single question alluding to any claim 
by Mr. Asheroft of the invention of the fish-joint. The 
practice at the Society of Arts is to take down the discussion 
in shorthand, and before printing it is corrected by the 
speakers. 

Mr. Price Williams has, therefore, for what reason I know 
not, gone out of his way to establish an untruth by a false 
quotation, or he has taken some garbled account at second 
hand. In either case it is an imputation on his statistical 
credibility, and he would do well to set the public right, and 
show that no private interests prompts his statements. Your 
readers can examine the papers referred to, and judge for 
themselves. On the question of improved fishes to fulfil the 
required conditions I shall have something to say next week, 
bearing on Mr. Price Williams's opinion thereon. 

I am, Sir, yours faithfully, 
W. Barpges Apams. 


FILTERING APPARATUS FOR SEWERS. 
To rae Eprror or Exeineertne. 

Sin,—My acquaintance, as a reader of ENGINEERING 
with the courtesy which you display towards correspondents, 
and with the great discrimination and authority of your 
——— upon all professional matters, prompts me to lay 
yefore you the following description of an apparatus de- 
signed for the purification of rivers, with a particular eye to 
the Clyde. 
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@ Jets of Gas; 6 Box; ¢ Perforated Tray; d Interior Funnel; 
¢ Sewer; ¢ Lower Funnel; g Screws; A Auxiliary Sluice; i Main 
Stuice; & Safety Valve; / Steam Jacket 


The apparatus is the invention of a Mr. David Falconer, a 
joiner, residing in Glasgow. It is not altogether recent—a 
model of it was exhibited a few years ago at a Workman's 
Exhibition, held in Glasgow, although from its small size it 
attracted little notice. So far, however, as I can judge, it 
seems to have not a few good points in it, two of which 
certainly are simplicity and cheap It is intended to be 








of the details as they oecur. 

The action is this: The contents of the sewer, as they 
arrive at its mouth, empty themselves upon the perforated 
tray. The perforations in this tray (or, if it is a grating, the 
slits) are of such a size as to intercept the passage of all the 
larger solid substances brought down in the sewer, and 
permit only the passage of the water and the smaller im- 
er decomposed matters, and sand. Of these, the sand, 

ving heavier than water, sinks to the bottom and remains 
there; but the other substances, being hghter than water, 
will, although carried down a considerable distance by the 
force they had acquired, gradually lose their momentum and 
return to the surface, and it is for their accommodation that 
the interior funnel of which I have spoken is provided, 
separating the ascending from the descending current. It 
will be observed, therefore, that by this means all the im- 

urities brought down by the sewer are kept to the surface 
in the interior of the box; and Mr. Falconer proposes to have 
this box made of such a size that it may contain as much 
matter as is brought down in the course of twelve hours, 
that is, between one high tide and the next ; and at the re- 
currence of each high tide he ry to open a sluice in the 
side of the box, about the level of high water, thus per- 
mitting the whole of this matter, like the scum on the 
surface of a pot, to be floated off at once through a pipe to 
some convenient place where it may be collected nl made 
use of; the sluice being then closed till next high tide. 

During the whole of this process, however, it is evident 
that the water which carries the impurities down the sewer, 
and which empties itself along with them into the box, 
must continually find an exit; and this it does by penetrating 
the filter of loose sand at the bottom of the funnel, ing 
under the edge of the funnel, and rising into the river through 
the surrounding sand perfectly clean and pure. And that 
this sand may not be allowed to solidify, and so obstruct the 
passage of the water, or to accumulate injuriously in the 
funnel, there would be provided four iron salle one inside the 
funnel, and the other three standing round the outside, 
having serews or spurs on their lower ends, which are in- 
serted in the sand, and having their upper ends above high 
water, so that being turned round at suitable intervals of 
time they might. keep the sand in the loose state, and at the 
uniform level required. 

So much for the solid and liquid contents of the sewer ; but 
from the matter collected within the box there will arise a 
great amount of noxious gas, and for its removal there is pro- 
vided the upper circular funnel which I have already men- 
tioned. It is proposed either to keep a fire permanently 
burning at the top of this funnel, which may consume the 
gas on its passage through, or to inject a certain amount of 
common coal gas into the funnel lower down, which, passing 
up the funnel along with the sewage gases, and being 
ignited at the top, may burn both itself and them at the 
same moment. Mr. Falconer says he has tried the former 
method with considerable success. 

There are other details connected with the scheme (euch 
as a simple machine for removing the sand accumulated 
round the bottom of the lower funnel, and an atmospheric 
apparatus for raising the sewage from the box to a height of 
15 or 20 ft. if required), which, if it should meet with ap- 
pa might be explained; but these are its main features. 

n the model before me I observe Mr. Falconer has placed 
the tray and the upper end of the interior funnel above low 
water, whereas I think they ought both to be rather below 
that level, in order to keep the contents of the box constantly 
floating, and not permit them to come to rest upon the tray, 
as they might thus perhaps be forced through by the rush of 
water above, and might not so easily float up again. 

I am afraid, Sir, although I have been as concise as possible, 
that I have trespassed too far upon your space, but I am 
sure it would be most gratifying to the inventor. as well as 
to myself, to know that his scheme, or any part of it, had met 
with your approbation. 

[ am, Sir, your obedient Servant, 
A Youne Enaineer. 


APPARATUS FOR SINKING FOUNDATIONS. 
To THe Eprror or ExGinesrine. 

Srz,— My attention has been called to an illustrated > 
scription, in your r of 2nd of April, of an a tus for 
siaking pt. Eo taidge or aw oy Sundetions of which 
Mr. David Elder claims to be the original designer ; whereas 
I not only designed, but have had a machine made, and at 
work, sinking cylinders for the foundation of a bridge in 
May, 1867; and if Mr. Elder had taken a sketch from that 
machine he could not have conveyed a more truthful repre- 
sentation of it than the illustration in your issue of 2nd of 
April. I am, Sir, yours truly, 

Tuomas Drxos. 

May 5, 1869, Portfield-villa, Worcester. 














May 14, 1869.) 


ENGINEERING. 


345 








THE WATERPOWER WORKS AT SCHAFFHAUSEN. 
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THE WATER-POWER WORKS AT 
SCHAFFHAUSEN. 
(Continued from page 311.) 

Tue turbine is situated at the point marked F in the 
genera) plan given on page 283, pod pr this point there com- 
mences the outflow canal, which discharges the tail water 
from the turbines into the open bed of the river below the 

Rheinfels,” H, as shown in the longitudinal section, Fig. 4, 
on the same page. Fora length of 50it. from the turbine house 
this canal is arched over, and for a succeeding length of 501 ft. 
extending to the Kheinfels it is covered with strong planking. 
The Rheinfels itself is pierced by a tunnel 49 ft. long, and 
below this the canal is continued for a length of 32 ft. in the 
open bed of the Rhine. The breadth of the canal is 20 ft. 
throughout, and its depth varies from 10 to 18 ft., the floor 
ine being 8 ft. below the low water level of the river at the 
Kheinfeis 

In the excavation of this canal great difficulties had to be 
overcome, these being occasioned not only by the great 
quantity of water and rapid current to be dealt with, but 
also by the rugged character of the bottom of the river. The 
water was shut off from the works by the aid of three different 
classes of cofferdams, the smaller cofferdams shown by Figs. 
17 and 18 on the present page being those mostly used. Th 
order to erect these cofferdams a branch bridge, 3ft. wide, 
was constructed from the main “working bridge” already 
described, this branch bridge being made to follow the line 
the cofferdam was intended to take. Referring to Figs. 17 
and 18, it will be seen that the smaller cofferdams, each con- 
sisting of two sets of planking, a (the planks being 
tongued and grooved together), supported by iron rods, 


4; these rods being fixed in the rock and connected 
at their uper ends by the pieces, «. The branch 
working bridge” having been erected, the places where 
the rods, 4, had to be fixed were first marked, and 


pieces of bar iron, having holes in them the same distance 
apart as the rods, b, were fixed to the bridge over the 
marked points to serve as guides for the boring tools 
The depth to which the rods, 6, were inserted in the rock 
varied from 1.2 to 1.5ft., the holes being enlarged at the 
bottom, and the rods fixed in them by the aid of wedges 
entering slits in their lower ends in the same manner as the 
larger rods used in the construction of the dam already de- 
seribed. All the rods being fixed, the profile of the bed of 
the river in the line of the cofferdam was ascertained, and 
the ower planks for the dams cut to fit this profile as closely 
a8 possible. 

the profile was ascertained by means of the iron bar, 4, 
Fig. 16: this bar—which was of channel iron, as shown 

was fixed horizontally to the edge of the “ working-bridge,” 
N, and its flanges were pierced with holes 5in. a , the 
holes in one flange being directly over those in the other. 
Through these holes the graduated rod, ¢, was passed suc- 
cessively, and the depth of the bed of the river below the 





level of the bar, d, and consequently its profile, could thus be 
| readily ascertained. The cofferdam planks were fixed together 
| and passed down between the , 6; and the pieces, ¢, 
were then passed over the rods, and the planking forced 
close down to the bed of the river by cotters inserted 
in the rods above the pieces, c. If, in spite of the careful 
work, some apertures still remained between the bottom 
of the cofferdam and the bed of the river, small strips 
| of thin wood were let down outside the dam and secured by 
nails. When a certain length of this cofferdam had been 
erected, a small assistant “ working bridge” was erected at a 
convenient spot, and on the platform of this bridge the con- 
erete for filling the space between the planks, a, of the 
cofferdam was prepared. The concrete was lowered down 
into its place by the aid of a box made like a flat funnel with 
~ doors on the under side. 
‘bese smaller cofferdams were calculated only to resist a 
6 ft. head of water, and for greater depths those of stronger 
construction, shown in Figs. 20 and 21, were employed. 
These were necessary chiefly at the turbine chambers, where 
the bed of the river was scored with rifts from 12 ft. to 18 ft. 
in width, and in some cases as deep as 15ft. In order to get 
these into place, two iron rods, f (Figs. 20, 21), were secured, 
by means of wedges, 2 ft. 24 in. a on the projecting rocks 
which formed the sides of the clefts. Over each pair of rods 
a cross-beam, g, was then and also fixed down by 
wedges. The vertical ing, with tongued and grooved 
edges, h h, was then put into place, every third or fourth 
timber bein tne at its lower end with a steel-edged 
iron shoe. ‘The first timber lowered was in the er part 
of the rift, its shod end being driven into the roc iy re- 
peated blows until the steel edge had partially yielded ; its 
upper end was then bolted to the cross-beam, g, and the 
other timbers were driven down, the tongues and grooves 
securing the whole together. In this manner the two sides 
of the cofferdam were formed, the intervening space being 
filled with concrete in the same manner as previously de- 
scribed. The whole length of the tail-water canal having 
been dammed in this manner, and the intermediate space 
cleared of water, the blasting operations were commenced, 
by which 225,000 cubic feet of stone were removed, 40,000 
eubic feet being afterwards utilised in the construction of 
walls for the sides of the canal, where the bottom of the river 
was faulty. 

As we have just seen, this canal, for the — part of 
its length, is shut off by a strong roofing from the open 
water of the river, which flows over it, as shown in Figs. 14 
and 15 (transverse and longitudinal sections of the work), 
where it will be seen that the covering consists of timbers 
4 in. thick, supported in the centre by }-iron girders, J, 8 in. 
deep, and resting upon iron rods 3in. in diameter, which are 
fixed into the bottom of the canal. The connexion between 
these rods and the girders, l, is effected by means of cast-iron 
caps, « and w’, of the forms shown in Fig. 22, page 310, the 
latter being the cap which forme the union between the ends 














of the girder, 1, the former being the intermediates used in 
the middle of the girders. plankin , R, which is 
joi with tongues and grooves, is spiked down at the 
ends to the framing sills, O, which rest upon the sides of 
the canal, and kept in place with concrete. 

For a considerable portion of its len the subequeous 
channel is entirely filled with water, considerable care 
had to be employed to prevent the roofing from being burst 
up by the hydraulic pressure beneath. here this danger 
was anticipated the structure was strengthened by bolts, p, 
shown in Fig. 14, which were let into the sides of the canal, 
and connected to the covering by rods, g, whilst in the centre, 
between the supporting columns, m, an anchor, ¢, coupled to 
a rod, s, was attached to a central baulk, », running down the 
middle of the covering on the outside (Figs. 14, 19), in which 
latter it will be seen that to prevent the rod, s, from 
coming from the hooked end of the anchor, ¢, are sur- 
rounded by hooped guards, lettered U in the drawing. 

(To be continued.) 





Tue Art Critic or tue Times on Mr. Jonny Fowren’s 
Portrait.—The art critic of the Times in his review of the 
pictures at the Royal Academy thus » of Millais’ por- 
trait of Mr. Jobn Seales “Tf*Nina Lehmann’ be Millais’ 
triumph of power in this Exhibition, we should rank his 
pent of Mr. Fowler (225), the engineer of the Under- 
ground Railway, as very decidedly the best portrait of the 
year. It might be a lesson to our professional portrait 
painters. Here sits a man as he is—as true a transia- 
tion on canvas as ever Titian or Moroni accomplished. You 
may hear people bling before it-—because it is too like the 
original. They chafe under the uncompromising truth with 
which the strong, keen, intelligent, but in no way smooth or 
regular, facts of Mr. Fowler's face have been set down. Millais 
hfs been true to his art and his subject. It is not his business 
to make people in love with their portraits; he has no need 
to attract sitters; he has not acquired the art of making 
things pleasant on canvas, be long habit of consulting, con- 
sciously or unconsciously, the wishings and likings of sitters 
and their friends. If people come to him to be painted they 
must be painted as he chooses. Only the ple who are 
willing to be painted on these conditions will come to him. 
All the better for him and them. They are likely to be the 
best worth painting. We should class this portrait of Mr. 
Fowler with Watt's exhibited portraits of Signor Panizzi and 
Bowman the oculist. Not that the two painters have much 
in common, beyond the determination to paint the truth ac- 

ing to their different conceptions of truth and ert. The 
work of Watts, if of higher aim, is less complete, technically, 
than that of Millais. The former is essentially an idealist 
in his portraits as in his other pictures. The latter is the 
most a of realists. For fidelity of likeness, 
strength of , and good work combined we see no por- 
trait pee Me be compared with this, but Wells's of 
Lord Spencer's -agent already noticed.” 
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LITERATURE. 


The Elasticity, Extensibility, and Tensile Strength of Iron 
and Steel, 


Technological ! at 
the Swedish, with en original 


by Curmisree P- | from 266° to 320°" Fale. it is 


| which ever occurs in Sweden, it is at least as great as at the 
| ordinary temperature (about 60° Fahr.) 

| 2, That at temperatures between 212° and 392° Fabr., the 

absolute strength of steel is nearly the same as at the ordi- 
nary temperature ; but in soft iron it is always greater. 

3. That in steel nor in iron is the extensibility less 

than i tem re; but that 

diminished, not to any 


Sanpperd, Assoc. Inst., CE. ith a Preface by Jomy | great extent, indeed, in steel, but considerably in iron. 


Pexcy, M.D., F.2.5. London: John Murray. 
SECOND NOTICE. 


Cowtixvtnc our survey of Mr. Styffe’s valuable book, 


we come to the second chapter, in which our author 
considers the relative values of various kinds of iron 


and steel for different purposes; and hig remarks on | 


this subject are well worthy of attention. He considers 
that for those purposes where strength combined with 
lightness or with hardness to resist wear, is required, 
stee] is undoubtedly preferable to iron, and he further 
states, whenspeaking of the employment of steel in com- 
pound structures, that: “As the ratio of the breaking 
load to the limit of elasticity is generally greater in 
rolled puddled steel, and other kinds of soft steel than 
in puddied iron, the employment of such steel would 
consequently allow the structure to assume a greater 
change of form than would be permitted if soft iron 
were ewployed. When, however, these materials are 
compared with each other in the form of homogeneous 
bars, the steel usually shows Jess extensibility.” Mr. 


Styffe also draws attention to the fact that : “In em-| 


ploying steel for purpe Ses in which the material must 

be heated for further working, especial attention should 
be paid to the diminution of strength consequent 
upon such heating. For this diminution, as proved 
by the experiments on fracture, is greater in steel than 
in iron ; and in different kinds of steel is geeater accord- 
ing as the metal is harder, or richer in carbon.” 

In considering the relative power of iron and steel 
to resist suddenly applied loads, our author points out 
the errors in the formule for resistance to shocks 
given by Redtenbacher and Weissbach ; and he differs 
from Kirkaldy’s conclusion that the foree required 
to suddenly break a bar is, on an average, not more 
than SO per cent. of the load required to produce 
gradual fracture. Mr. Styfle’s investigations of this 
subject are interesting, as are also his remarks on the 
employment of iron containing phosphorus or slag; 
but we cannot reproduce them here. 

The third and fourth chapters of Mr. Styffe’s book, 
which respectively treat of experiments on tension 


and flexion at high and low temperatures, will pro- | 
bably be regarded with even greater interest than | 


any other portions of the work. In the experiments 
made at low temperatures the bars tested were passed 
through a tube through which alcohol cooled by one 
of Carré’s freezing machines was made to circulate. 
The experiments made at high temperatures were made 
by the aid of a similar apparatus; but parafline heated 
by gasjets was substituted for the alcobol. The 


planned, and we should be glad, if our space per- | 


mitted, to describe them in detail. The pieces of bars 
on which the experiments were made were each about 
3 ft. in length, and each piece was filed square for a 
length of about 6 in. at the middle, this portion being 
enclosed in the tube containing the heating or cooling 
medium. The reduced portion of each bar was divided 
by transverse lines accurately drawn at intervals of 
one-tenth—or, in some cases, one-twentieth—of an inch 
apart ; and after the bar had been broken the elongation 
between these transverse lines was measured, as was also 
the area of the fractured surface. In order to determine 
the influence the temperature as accurately as possible, 
the 3 ft. lengths were obtained by dividing a 6 ft. bar 
into two portions, of which one portion was in each 
instance tested at the ordinary temperature and the 
other at the higher or lower temperature, as the case 
might be. Excepting, also, in the case of some bars 
of hard steel having but a slight extensibility, all the 
samples tested at the ordinary temperature, 60° Fahr., 
were surrounded by water during the time that the 
strain was applied. For, as Mr. Styffe truly ob- 


serves, “ When the stretching begins to produce per- | 


manent elongation, it raises the temperature of the 
bars, especially those of soft iron; and, therefore, if 
the tension were effected in the open air, it would be 
impossible to determine the temperature of the bar 
from that of the atmosphere, as the former might be 
considerably higher than the latter.” Indeed, the 
arrangements provided to maintain the bars at an 
uniform temperature during the time that they were 
under strain formed a special and important feature in 
Mr. Styffe’s method of conducting his experiments. 
Our author’s deductions from these experiments on 
tension are : 

1. That the absolute strength of iron and steel is not 
diminished by cold, but that even at the lowest temperature 


whole of the arrangements employed were carefully | 


| 4 That the limit of elasticity in beth steel and iron lies 
| higher in severe eold; but that at about 284° Fabr. it is 
lower, at least in iron, than at the ordinary temperature. 

5. That the modulus of elasticity in both steel and iron is 
increased on reduetion of temperature) and diminished on 
elevation of temperature; but that-tligse variations never 
| exceed 0.05 per cent. for a change of semperature of 1.8° 
Fahr., and therefore such variations, af least for ordinary 
purposes, are of no special importance., 


The first of these deductions agrees very fairly with | 


the researches of Mr. Kirkaldy, whe found that in the 
case of some bolts tested by him ata temper of 
28° Fuhr, the tensile strength, as Geterminéd by a 
| gradually —— Strain, was 2.3 per cent. less, and as 
| determined by a suddenly applied load 3.6 per cent. 
less than that of similar bolts tested at an ordinary 
| temperature. The bolts tested by Mr. Kirkaldy were 
|} made of “ Giasgow B. best” iron; and the irons tested 
| by Mr. Styffe at low temperatures were also of good 
| quality. This is a-point of which we shall say more 
| presently. 
| Mr. Styffe’s experiments on flexion at different 
| temperatures Were Conducted with the same ¢are as 
| those on tensile strains; but from the arrangement of 
| the apparatus employed it was only possible te obtain a 
} small permanent deflection of the bars. Mr. Styffe’s 
| dedictions from thé experiments on flexion are as 
| follows : 

1. Iron sustains at low temperatures a greater and at high 
| temperatures a smaller load than at the ordinary fempera- 
| ture, before it obtains any perceptible permanent deflection. 

2. te — of Gesticity = and iron on flexion 
may, for practical purposes and without committi ¥ con- 
Piideealile  ontor, ¥ Ee oeally assumed equal rd ‘that — 
| traction. It is dimimished by permanent deflection, but 
may be restored by heating, especially if raised to a red heat. 
| 3. By hardening steel, its modulus of elasticity is dimin- 
| ished; but this diminution has not, in any of the hardened 

bars examined, amounted to more than about 3 per cent. 


4. The elastic force of steel and iron on flexion, as on | 


traction, is increased on reduction of temperature and dimin- 
ished on elevation of temperature. The amount of this in- 
crease or decrease for a change of temperature equal to 1.8° 
| Fahr. (l* Cent.) does not, however, in general amount to 
more than 0.03 per cent., and apparently never rises to 
| 0.05 per cent. 
Of the valuable appendix by Mr. Sandberg, which is 
appended to Mr. Stytle’s book, we have already spoken 
jin this journal (ride page 231 of our number for 


| full details of the experiments made by Mr. Sandberg on 


| ductions from these experiments were : 


1. That for such iron as is usually employed for rails in the 
| three principal rail-making countries (Wales, France, and 
Belgium), the breaking strain, as fested by sudden blows or 
shocks, is considerably influenced by cold; such iron ex- 
hibiting at 10° Fahr. only from one-third to one-fourth of 
the strength which it possesses at 84° Fahr. 

2. That the ductility and flexibility of such iron is also 
much affected by cold; rails broken at 10° Fahr., showing 
on an average a permanent deflection of less than | in., whilst 
the other halves of the same rails, broken at 84° Fahr., 
showed a set of more than 4in. before fracture. 

3. That at summer heat the strength of the Aberdare rails 


| 


that in winter the latter were 30 per cent. stronger than the 
former. 

At first sight it may appear that these deductions 
are completely at variance with those of Mr. Styffe 
and Mr. Kirkaldy; but it must be remembered that 
the deductions of the two latter experimenters were 
founded on the behaviour of samples of iron of a very 
different quality to those forming the rails tested by 
| Mr. Sandberg. Indeed Mr. Kirkaldy, when speaking 
of tests of iron at low temperatures, says: “The 
writer regrets that other duties prevented him from 
carrying out his intention of repeating these experi- 
ments with bars of various qualities. It will be 
noticed that the bar tested happened to be of superior 
quality; had it been of a coarser description, the dif. 
ference when frozen might have been much greater.” 
| Mr. Sandberg’s remarks on this subject appear to us 
ito be so much to the point, that we think that it is 
j only proper that we should give them ix eartenso. Mr. 
Senders says; 

We have long been familiar with the term “cold-short” 
as applied to iron, and have supposed that the presence of 
phosphorus induces this property by rendering the metal 
extremely brittle when exposed to cold. The experiments 
just described were certainly made with cold-short iron 
(unfortunately the amount of phosphorus was not deter. 
mined, but rails from Cwm Avon were found to contain 
0-24 per cent. of phosphorus, as shown on page 132), and it 
is therefore not improbable that the phosphorus generally 





| April 2nd last), and in our former notice we gave the | 


| the comparative power of rails to resist blows at or- | 
dinary and very low temperatures. Mr. Sandberg’s de- | 


was 20 per cent. greater than that of the Creusot rails; but | 


present in iron rails may have given rise to the a t 
contradiction between the s results those 
deduced from i experiments made by the author. 
It should, however, be remembered that the translator's 
results were obtained by sudden shocks, whilst the author's 
experiments were on gradual bending and stretelting ; so 
that the two results are not fairly comparable “oly 
when the auther applies Ais experiments to eaitway materia 

(which from their position are necessarily exposed to. sudden 
shocks) and thence concludes that-##eh materi more 
subject to fracture in winter tham in summer, solely through 
a difference of elasticity im the supports, that the translator 
feels compelled to differ from him. Although experi- 
ments on which the translator grounds this op were 
made with a somewhat rude arrangement, yet they clearly 
show that af amy rate such iron as that generally used for 
rails is im ite resistance to blows influenced to a great 





extent by cold. Had the iron been free from ph rus, or 
nearly so, it is highly probable that different results would 
| have been obtained. “It is also to be regretted that*the effect 
| of temperature on the strength of superior kinds @f iron and 
steel was not at the time the experiments were 
rae no. steel rails had, however, been then imported into 
Sweden. 

We think that, as regards the strength of iron and 
steel at different temperatures, one of the principal 
deductions to be drawn from the experimental evidence 
at present available, is that further experiments arc 
wanted, and we can only express a hope that the want 
will shortly be supplied. In carrying out such a series 
of experiments both the tensile strength and resistance 
to flexion should be ascertained, and the samples 
should be subjected to impact as well as gradually 
applied strains. The samples also should include a 
| wide range of qualities, and a chemical analysis of 
}each bar should be made, one of the main objects in 
|view being to ascertain the manner in which the 
strength of iron and steel at different temperatures is 
influenced by the presence of such elements as phos- 
phorus and silicon, &c. 

In concluding our notice of Mr. Styffe’s book, we 
cannot but eXpress our opinion that English engineers 
have to thank Mr. Sandberg for having assumed the 
office of translator, and furnished them with a work 
containing so much valuable information and so 
worthy of attentive perusal. To the general “get 
up” of the book we must also give a word of com- 
mendation. It is well printed in clear good-sized 
type, and is illustrated by nine lithograpbed plates, 

some of these representing the apparatus employed, 
and others being diagrams showing the action of bars 
under strain. The plates illustrating the apparatus 
used are in ontline, and, althoogh not highly finished, 
| they are carefully drawn, and show the details clearly, 
and this is the main point after all. 

















THE SWISS ALPINE RAILWAY. 

| Bestpe the great engineering triumphs of the nineteenth 
century—the Suez Canal and the Mont Cenis—another 
work of no less magnitude is now claiming universal at- 
| tention, namely, the Mont Saint Gotthard Railway. After 
| the Prussian and Italian ambassadors notified lately to the 
| Swiss Confederation the material support of their respective 
| governments towards that undertaking, a conference was 
|} assembled at Lucerne for the purpose of taking the ini 
tiative in the matter, and to arrange a financial programme. 
| Dr. Alfred Escher, the eminent Swiss statesman and railway 
| director, reported that of the necessary capital—6,500,000/. 
| sterling —2,500,0002. will be found in Italy, 2,000,0002 in 
| Germany, and 2,000,0002 in Switzerland, these sums being 
| composed of 3,600,0002. sabventions, 1,000,000/. in obliga- 
| tions, and the rest in shares, the greater portion of which 
has already been subscribed for in Switzerland. 

In the construction of the Saint Gotthard line the project, 
adopted by the Italian commission, will be principally ad- 
hered to. This project includes a perfectly straight and 
nearly level tunnel of 9} miles in length, the northern 
tunnel mouth at Goeschenen will be 1100 metres, the 
southern at Airolo 1130 metres, and the tunnel summit 
1137 metres above sea level ; and this tunnel the contractor 
of the Mont Cenis tunnel has offered to execute in eight to 
nine years, including steel rails, for the sum of 2.480,000/. 

Another project, proposing a surface line, rising, at the 
rate of 1 in 20, to 1800 metres’ height, has been condemned, 
as not affording that expeditious, safe, and economica 
working as the lower line with long tunnel. This conside- 
ration has carried all the more weight with it, as the future 
Swiss Alpine Railway will have to compete with the Mont 
Cenis, Brenner, and the French Mediterranean lines. It 
has been stated that on this latter line, having no steeper 
gradients than 1 in 200, the working expenses of one ton 
net are only one farthing per kilometre, while the carriage 
of one ton net on gradients of 1 in 20 would cost four times 
as much, or one penny per kilometre ; and, moreover, the 
surface line being double the length of the lower line, the 
working expenses would accordingly be in the ratio of 1 in 8. 
The lines connecting the Saint Gotthard tunnel with the 
Swiss and Italian railway system will still, however, pre- 
sent some heavy gradjeuts and sharp curves. 

We understand the attention of the Saint Gotthard Com- 
mission has been directed to Mr. Fairlie’s double-begie 
engines, and that gentleman's plans have been regarded 
with much favour and interest. 
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THE SCHINZ BLAST FURNACE. 


Iw blast farnaces worked in the ordinary way with solid 
fuel, from 60 to 70 per cent. of the waste , usually consist 
of nitrogen, and the quantity of this gas which is evolved from 
the mouth of the furnace may be taken as averaging from 
five to six tons per ton of iron made. Now the heat carried 
off from the furnace by this nitrogen ean only be utilised— 
and then only partially—by the emplo t of such arrange- 
ments of biast-heating stoves and boilers heated by the 
waste gases as will enable these latter to be ultimately dis- 
charged at a lower temperature than they leave the blast 
furnace. If, for instance, the waste gases leave the blast 
furnace at a temperature of 600°, and, after passing the 
boilers and blast-heating stoves, are ultimately discharged at 
a temperature of 400°, there will have been abstracted from 
them the heat due to the reduction of their temperature by 
200°, this being of course in addition to the far greater 
amount of heat generated by the combustion of the 
carbonic oxide which the waste gases contain. In this 
way a portion of the heat carried off by the nitrogen 
from the blast furnace may be utilised, but the greater 
part is eventually wasted. Let us suppose, for instance, 
a blast furnace discharging 54 tons of nitrogen per 
ton of iron made, and let this nitrogen be finally discharged 
at a temperature of 400° above the ordinary atmospheric 
temperature. In this case we have 5jtons=12,320 lb. of 
nitrogen heated 400", and as the specific heat of nitrogen is 
0.24% this corresponds to the carrying off of 12.320 x 400 
x 0.24422 1,202,432 units of heat. It has been estimated by 
Mr. Siemenathat on an average each pound of coke con- 
sumed in a blas® furnace generates 6000 units of heat, and 
assuming this estimate to be correct, the heat carried off by 
the nitrogen in the ahewe instance would be equal to that 

hod ” 

1,202,532 — 990.406 Ib, or about of 

UU) 
coke per ton of iron made. 

In addition to the heat carried eff by it, the nitrogen 
passed through a blast furnace appears to do harm to a cer- 
tain extent, by dilating the effective gases and rendering the 
action of the carbonic oxide on, the oxide of iron somewhat 
less energetic than it otherwise would be. To avoid these 
inconveniences and reduce the amount of nitrogen passed 
through any given furnace, Herr Charles Schinz, of Stras- 
bourg, a metallurgist who has made the action of blast fur- 
naces his special study, has designed a method of worki 
such furnaces partly with solid fuel in the ordinary way, an 
partly with carbome oxide manufactured in separate gene- 
rators, and forced in through independent tuyeres with the 
blast. As yet we are unaware that Herr Schinz’s system has 
been tested on a@ practical scale; but we nevertheless think 
that it is at least worthy of the attention of those of our 
readers engaged in the iron manufacture, and under these 
circumstances we propose to describe it. 

The theoretical principles on which Herr Schinz’s system 
is founded may be very briefly stated. When a volume of 
carbonic acid is carried over coals, or over any substances 
containing carbon in a state of incandescence, half a volume 
of carbon will be absorbed, and two volumes of carbonic oxide 
will be formed. In the blast furnace carbonic acid is in- 
variably formed in the first instance, and when there is an 
excess of carbon present this carbonie acid becomes trans- 
formed into a double volume of carbonic oxide. But in this 
case the resulting carbonie oxide is invariably mixed with 
that quantity of nitrogen which is due to the oxygen con- 
tained in the atmospheric air which has been used during 
the process of combustion, and it amounts to 3.77 volumes 
for each volume of oxygen. Therefore two volumes of car- 
bonic oxide+3.77 volumes of nitrogen are formed in the first 
instance, and these, by the process of combustion, are con- 
verted into two volumes of carbonic acid+7.54 volumes of 
nitrogen; whilst by Herr Schinz’s process, which we 
shall hereafter describe, the gas intended to be used 
for the purpose of combustion consists of only two 
volumes of carbonic oxide, which, through the process 
of combustion, produce two volumes of carbonie oxide 
+3.77 volumes of nitrogen. In the application of Herr 
Schinz’s system to blast furnaces the carbonic oxide is, as 
we have said, injected simultaneously with the atmosphesic 
air through separate tuyeres upon the incandescent fuel, so 
that the combustion of the carbonic oxide is effected in the 
very midst of the fuel, namely, in the hearth, where, owing 
to the presence of an excess of carbon and through the re- 
sulting high temperature, the carbonic acid which is one of 
the products of combustion is again transformed into carbonic 
oxide. In this case, therefure, we obtain four volumes of 
carbonic oxide and only 3.77 volumes of nitrogen ; and Herr 
Schinz estimates that by the adoption of his system the pro- 
portion of carbonic oxide in the waste gases may be increased 
nearly one-half, or about 48 or 49 per cent. of its present 
amount. 

Before describing a furnace fitted up on Herr Schinz’s 
tystem, we must say a few words respecting the manufacture 
of the carbonic oxide used as fuel. Herr Schinz considers 
that the most simple as well as the most economical method 
of generating carbonic aeid on a large seale is the decomposi- 
tion by heat of the carbonate lime (limestone), ‘the 
residuary product of which in the shape of burnt or quiék- 
lime finds nearly everywhere a ready market. The burning 
of the limestone is conducted in retorts or muffles, which are 
mounted in ovens of a peculiar construction, and thé size of 
whieh is determined by the amount of carbonic a¢id given 
off by the limestone intended to be used as well as by the 
quantity required in a given time. At a temperiiture of 
1800" Fabr. the decomposition of the carbonate of lime re- 
quires about two-hours, One cubic metre (35.346 eubic feet ) 
ot carbonic acid contains 0.5364 ki mimes (1.18 lb.) of 
carbon ; and 1 kilogramme (2.2 tb.) of earbonate of lime yields 
044 cubic metre (15.54 eubic feet) of carbonic acid. ‘ Herr 
Schinz’s object being to replace onesfourth of the carbon 
Which serves the purpose of combustion in any furnace by 
the carbon contained in the carbonic acid derived from the 
decomposition of limestone, the quantity of carbonic acid re- 


evolved from 1}? cwt. 





quired, for instance, for a furnace consuming 100 kilogrammes 
(220 Ib.) per hour will be= 1" kilogrammes=25 kilogrammes 


(55 Ib.); therefore 26 kilogrammes = 46.6 cubic metres 
(1645.7 eubie feet) of carbonic acid must be produced per hour. 
if one kilogramme of carbonate of lime yields i 

hours 0.44 cubie metre (15.54 cubic feet) of carbonic acid, it 
follows that for each cubic metre of carbonic acid 4.546 kilo- 
grammes (10 1b.) of limestone must be under decomposition, 
and the capacity of the retorts or mufiles must therefore be 
211.8 kilogrammes (466 Ib.) or 0.163 cubie metres (5.76 
cubic feet). 

The carbonic acid thus uced is subsequently, in 
order to convert it po om Bae oxide, carried through a 
series of other retorts or muffles disposed im the same oven as 
those in which the limestone is burnt, and which are filled 
with small refuse pieces or particles of coke, or other com- 
bustible material in a state of ineandescence. For the cal- 
culation of the requisite capacity of these retorts or muffles 
the following experimental results will serve : 0.00474 cubic 
metres of carbonic acid per hour requires at the tem 
of 1800° Fahr., 1 square metre (10.764 square feet) of con- 
tact surface for its conversion into carbonie oxide ; therefore 
1 cubic metre (35.316 cubic feet) of carbonic acid per second 
requires to be brought in contact with 210 square metres 
(2260.44 square feet) of surface presented by the pieces or 
particles of coke. The effect and determination of the con- 
tact sttrfaces of varicls kinds of fuel have been elosely in- 
vestigated by Herr Schinz; we cannot, however, follow his 
investigations here, but shall merely deal with his results. 
Aceording to the above-mentioned example, where 46.6, or say 
47, cubic metres (1660 cubie feet) of carbonic acid are sup- 
posed to require conversion into carbonic oxide, we have 


Now i i in two 


nee 013055 cubic metre per second, whence by the equa- 
a 

tion 0.00474: 1 :: 0.018055 : 2.754, we should have to provide 
for 4 minimum contact surface in the retorts or mufiles of 
2.754 square metres (29.65 square feet). Herr Schinz states 
that 1 cubic metre (35.316 cubic feet) of fuel in pieces of the 
following dimensions offer respectively the undermentioned 
contact surfaces, viz., pieces of 1 centimetre (3.937 in.) diame- 
ter offer 314 square metres (3379 square feet), those of 2 cen- 
timetres (7.57 in.) diameter offer 157 square metres (16504 
square feet), and those of 3 centimetres (11.5 in.) diameter 
otler 104 square metres (1119 square feet). These figures 
show that, supposing the capacity of the retorts in which the 
carbonic acid is to be reduced, were to be made thirty times 
as large as they are absolutely required to be, in order to 
avoid the too frequent feeding, they would nevertheless be of 
a very moderate size. On extending these calculations to 
the requirements of a blast furnace having a consumption of 
900 kils. (1960 lb.) of carbon per hour it will be found that 225 
kilogrammes (495 Ib.) of this quantity would have to be eup- 
plied in the shape of carbonic oxide, of which consequently 
420 cubie metres (14,833 cubie feet) would have to be pro- 
duced per hour. In this case the retorts or muffles required 
for decomposing the limestone must have a capacity of 
1.4423 cubic metres (50.9 eubie feet), and those intended for 
the reduction of the carbomiec acid 30x 0.3=9 cubic metres 
(318 cubie feet), supposing the pi of coke with which 
they are filled to be small enough. This comparatively small 
size of the retorts or muffles admits of their being heated to 
18u0° Fabr. by the waste gases evolved from the blast furnace. 

The carbonic oxide gas thus formed is conveyed into a gas- 
ometer, dimensions of which must be adapted to the size ot the 
works, and trom this reservoir it is supplied to the blowing 
engine and thereby forced into the blast furnace. At the 
same time atmospheric air is supplied by means of another 
blowing engine, and this in such a manner that the 
relation between the volumes of gas and air is strictly main- 
tained. The tuyeres employed by Herr Schniz are concentric ; 
those placed internally serve for the conveyance of the gas. 
It is necessary during their progress to heat both the gas 
and the air to 750° Fabr. for the purpose of maintaining the 
temperature produced by the combustion at an elevation 
which shall be sufficient to convert the carbonic acid into ear- 
bonic oxide ; but as the volume to be injected is much smaller 
than it would be under ordinary circumstances it is possible 
to accomplish this by the blast furnace gases. 

We must now describe the engravings of a blast furnace, 
fitted upon Herr Schinz’s system, which we publish on page 
318 of the present number. It is a “ Rachette” furnace, and 
Figs. 1,2, and 8 are respectively a longitudinal section, 
transverse section, and sectional plan of it. Referring to 
these figures, A is the main body of the furnace; Li, the 
hearth, which is furnished with twelve compound tuyeres, 
aa (shown to a larger scale by Figs. 4, 11, and 12); and C 
is what is termed by Herr Schinz “ zone of preparation.” 
This space has a capacity of 3 cubic metres (105.9 cubic feet), 
and as the quantity of materials supplied to a furnace of the 
size we are describing is but 1 cubic metre (35.316 cubic 
feet) per hour, these materials form but a thin layer in the 
space, C. The triangular hollow girder, D, forming the 
bottom of the “ zone of —— ’ projects through the 
walls, and is open at both ends, so that the air can enter 
through it and pass through the slots in the top into the 
space, C, and mix there with the gases entering from the 
body of the furnace through the slots, d, in the side plates, c. 
These side plates are provided with racks and pinions, ¢ ¢, 
so that they can be raised simultaneously for the purpose 
of allowing a charge of materials to fall into the furnace. 

The greater bulk of the gases evolved pass off through the 
numerous side openings, /, into the large cast-irém boxes, 
E E, these boxes forming portions of the platform by which 
the mouth of the furnace is surrounded. ‘ihe object of these 
boxes is to free the waste from the dest which is 
carried with them from the blast furnace; and aiter deposit- 
ing this dust the ome flow off through the pipes, F, which 
are imbedded in the walls, G, to prevent,as far as possible, 
the loss of heat by radiation. 

The hollow beams, H H, receive a supply of cold water 
through the pipes, g, and from these beams the water flows 
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bonic acid gas flows from the retorts, D, into those marked 
E through the connecting pipes, f, and the carbonie oxide 
escapes through the gratings, gy, at the bottom of the retorts, 
E, into the pipes, A, which conduct it to the bottles, i4, To 
these bottles—one of which is shown to-an enlarged scale by 
Fig. 7—are attached other pipes which lead the gas to the 
collecting pipes, kk. The bottles, i, are not washing bottles, 
but they form water joints between the retorts and the 
collecting pipes, and they, moreover, serve to show the 
attendants how the evolution of gas is going on and when 
it ceases. The mouths of the retorts. D and K, are closed by 
simply bricking them up. ligs. 5 and 9 are respeetively an 
elevation and section of one of Fouriet’s blowing engines, 
these engines being employed to supply the air and gas to 
the blast furmace. In the case of the furnace we are de- 
scribing, these engines are proportioned to supply 0.19476 
cubic metre (7 cubic feet) of air, and 0.08279 cubie metre 
(2.9 ecubie feet) of gas per second. 

The general arrangement of the whole apparatus is shown 
by the plan, Fig. 10, which is drawn to a smaller seale. In 
this figure, A, is the blast furnace; B B are the heating 
stoves tor heating the air and gas; and C, C’, ©”, 0”, are 
four furnaces with eighteen retorts each, for the manufacture 
of the carbonic oxide, it being intended that three of these 
furnaces only should be in use at one time. D is the gas- 
holder which receives the carbonic oxide, and from which 
the latter is drawn by the three blowing cylinders, E, EF’, kh”, 
which force it through pipes to the heating stoves, B B. The 
other blowing cylinders, F, ¥’, FE”, F’’’, ¥”", force the air 
through the pipes, f and e, to the heating stoves also. Of 
the remaining details, G is the engine by which the blowing 
cylinders are worked; Hi H are the boilers; and ii are the 
fiues through which the waste gases from the blast furnace 
are conducted below ground to the retort furnaces and 
boilers. 

Of the total amount of fuel expended in working a blast 
furnace on his system, if the waste gases were not utilised, 
Herr Schinz estimates that one-half would be mixed with 
the other materials in the ordinary way, whilst one-fourth 
would be used in the retorts in converting the carbonie acid 
into carbonic oxide, and the remaining one-fourth in heating 
the retorts. This last quarter-part can be saved by heating 
the retorts by the waste gases, while the fourth used in the 
retorts may be small coke, which would not be fit for use in 
the blast furnace, and which is therefore of less value than 
that comer’ in the latter. In conclusion, we cannot do 
better recommend those of our readers who are in- 
terested in blast furnace i ement to read Herr Sehinz’s 
treatise on the subjeet, an excellent French translation of 
which, by M. E, Fiévet, was published in September last.* 





Tue Frescn Atuantic Cante.—The announcement is 
made that the French Atlantic cable is to be landed in 
America at Cape May, New Jersey, at the mouth of the 
Delaware river. 





Tue Disposas oy Tows Sewacr.—The town of Merthyr 
Tydvil has fallen into the same difficulty which has entailed 
20 mueh anxiety and expense to the local authorities of Chel- 
tenham, Leamington, and other English towns—namely, 
what to do with its The Local Board of Health 
having expended 30,0001. in draining the town, discharged 
the sewage into the river Taff, but a Chancery suit was 
commenced against them by Mr, Nixon, a coal owner, and 
an ad interim injunction was ted to restrain them from 
discharging into the river. suit is still proceeding, 
and the Board have been discussing various schemes for 
getting over the difficulty. The valley at the point where 
the sewer discharges is so narrow that not a quarter the 
firea of land necessary to receive the whole of the sewage 
is obthinable, and deodorising works have failed as a rule 
wherever they have been tried. ‘Ihe engineer of the Board 
a few weeks ago devised another scheme, which the Board 
have adopted. It is to continue the main sewer some seven 
miles further down the valley, to = pine four miles above 
Pontypridd, where it widens considerably. Here there is 
a large tract of common land suitable for the of 
irrigation, and which may be acquired on easy terms. About 
400 acres will be required for the effective disposal of all 
the sewage of the town, and the cost of continuing the main 
conduit to this land and preparing it for the sewage is 
estimated af 20,0001. ; but, on the other hand, it is caleuiated, 
from what has been done in other districts, that in the 
course of “oe period the soil will have been so much im- 
proved by the application of sewage as to command good 
tenarits at rents that will, cover all the outlay, the land 
being adinirably situated with regard to the centres of popu- 
lation, vr 








© Documents concernant te Havt-Fourneau pour ta Fabri- 
cation de la fonte de fer. Par On. Scuinz, Ingénieut. Traduits 
de V’Allemond avec approbation de Auteur par E. Fiver. 
Paris: J. baudry. 
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CHINZ BLAST FURNACE, 
(For Description, see the preceding Page.) 


S 





E 


TH 























x et iy rittlpen cmt. ae = 4 Ps — = . " —. . . ; 
. age — OS ane ely A SN ee ears . = gg omer Lee yeving. od AE RE SEI SERED SPOR Be 
t ” ’ a re 7 “ 


te Ca i net ox Sit tations” 


Senate: nce naan a es taadtina.  atee ee e e 





319 


ENGINEERING. 

















“9490 ‘SUTINIONS “OD GNV SCISAGNVH ATYGNV ‘SUSSEN AM GEIOAWISNOD ‘SSUUd AON OFINVUGAR 


amven yg 


“MALSTHONVA “CUOTIVS 
‘“SURENIDRSA “OO GNV SGOOM NOLTIKNVH ‘SUSSUK Ad GZLOAMLSNOD ‘ssaua gon anvil, 











ewe) F | 





*KO8- J0-NVId-JT¥H 


bog burnojpof ay) aas ‘uor hwo 40-7) 


SaSSHdUd dOH ANVH GNV OITAVUGAH 


ENGINEERING. [May 14, 1869, 








THE SCHINZ BLAST FURNACE. 
(For Description, see the preceding Page.) 
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=> 
pound of coals evaporated, therefore, 7.47 lb, or 74 tb. of 
water. The feed-water was a little warmed by the exhaust 
steam from the donkey engine. 
. 4. The power of the engine, as shown by the indicator 
t the existing water power : An | diagrams, was, as already stated above, during the time of 
nstructi but smaller, was exhibited | 4), experiments very constantly equal to 67g horse power. 
Exhi The two annexed woodcuts, Figs. | and 2, show the diagrams 
from the high and low-pressure cylinders; the first is to the 
seale of 36 1b. to the inch, and the latter of 12 Ib. to the inch, 


ngine of 40-horse power on Mr. Farey's patent, constructed 
ssrs. B. Donkin and Co., engineers, London, and erected 
above works in the spring of 1568. The engine is em- 
1 to drive a larger or a smaller number of rag engines, | 
the variations 


ition in Paris, and the silver 


s p- 
clock in - » . . _ H 
rs, who per- 5. The number of the revolutions of the engine varied be- 

tween 405 and 604 per minute. 

6. The water from the condenser® was very constant, 
7903 lb. per minut its original temperature was 145°C. 
(58.1 Fahr.), and it came out of the condenser at 29.1°(, 

means of a mercurial steam gauge. These two | (94.98 Fahr.); its temperature was thus raised 14,6° (€, 
engineers measured also every quarter of an hour the quantity | (26 27 Fahr.) The average temperature of the atmospharic 


the water coming out of the con- | air on the day of the trial was 16° C. (60.8 Fahr.) 


\ Iwo of them 
with tw bicoards § indicators of the : 
yrams irom the high and low pressure 


iders, and ascertained the pressure of the steam in the 
! 


itly of re 
treat | ancl the temperature of 
| denser; an excellent thermometer on Kéaumur’s scale, and 
ided into y°, was used for the measurement of the tem- 


~ @ : . 7904, 26.27 
7. For each horse power shown by the indicator ‘“~?""?-““" 
674 


: ted Wi tyeeture, 
ryed, the hops are obtained |‘ 
ised for stable litter, or— | Pemature. — 
thd ‘thay’ te burnt ns A third engineer, who was not allowed to leave the boiler- mmae t 
. . house during the whole time of theexperiments, weighed, on | “#¢8pde 11 the water from the condenser. : 
| accurat SCALeS, the ‘ 4antity ‘ f the eoals UA d lor t el and 5. lhe total weight ot the © mde nsed steam or water from 
also the quantity of water used for feeding the boiler. A | the steam pipe and the jacket of the cylinder during the four 
large tank was filled with water, and, after the exact weight German, and its temperature 93°C, 
of the latter had been ascertained, it was poured into a 
‘ out of whieh the feed pump drew its | 
julrements of the boiler, Special 
an equal quantity of water m the 
and at the termination of the ex- 
care Was taken to keep the 


= 306.5 units of heat per indicated horse power per minute 


h ps are In some Cases 

sets are boiled with 

r worts, and then pressed, | kates ans. 672 Ib. 
(199.4 Fabr.) 

9. The steam engine drove six rag engines and a centri- 
fugal pump; the rag engines consisted of two large ones of 
18U to 200 )b. stuff, and four smaller ones of 100)b. stuff 

A later experiment showed that the centrifugal pump 


metimes added to the 
s added to a brewing 


ahs 


oes 


m the price of h ps 


* 


ie 


lyst and Co., uf 
for pressing | 
Messrs. Allsopp’s | 
Kxperience, however, showed 
unnecessarily large, and a more 
ierefore been since adopted. Figs. 
2, 3, 4, 56, and 6, on the preceeding page, illustrate an ar- 
rangement of hydraulic hop-press, of winch several examples 
have been erected by Messrs. Andrew Handyside and Co 
fan ordinary Bramah press, the machine 
the wet hops 


each. 
alone required 18 indicated horse power, and if 8 horse power 


" 


4 


FiGc.t 


arrangement has t 


Sout « Jaen 


The form is that 
resting on a stone bed. The boxes containing 
run upon a tramway, and when in the press the bottom of 
which is loos s forced up by the ram, 8 ir 
» the h 


a 9am, 


the box, 
diameter, and an enormous pressure is conveye 
The box is lined with sheet copper, pert 

holes, and throu hquid 1s fore 

(see Fig. 6) in the side of the box, and thence into a vessel | 
The hops, after pressing, are hard and | 
ordinary refuse | 





* 
ePehrh, 


gh these th ATMOSPHERIC LINE 





- yt 


© phe ue 
me Mw Ciel, Ie 


below the machine. 
compact instead of cumbersome hike 
and they are, moreover, quite dry and 
litter Attempts have 
material for paper, but they have not been very succe 
The press just described will squeeze 2 ewt. of hops (weighed 
when dry) at each operation. The pumps used for this pur- | 
see Fig. 4) are driven by steam power. They have two | 
wers, one Zin. diameter and one 1 in. diameter 
generally the case with these double hydraulie pumps, the 
first and easier pressure is quickly performed by the two 
plungers, and when the intense and final pressure beg 
the large pump is by a sell-acting motion disengaged, and 


Fic. 2. 


Pp 
| ATMOSPHERIC 
1 


ivailable for stat 
em as 


h 


Line 





indeed, been made » use th 


coe 2 


( 


As is} 


\ 
a 


water in the boiler as much as possible at a constant height 
The condensed water from the long steam pipe and from 
the jackets of the steam cylinder, was let out by a steam 
trap, measured, weighed, and its temperature taken by a 


neat arrangement of hand hop-press, made by Messrs fourth engineer i inally, a fifth engineer took an exact 
Hamilton Woods and Co., of the Liver Foundry, Salford | acsount of the work performed by the engine during the six 
In this press the hops are placed in the eylinder, C, this | hours of the « speriment, a l arranged that the work should 
cylinder being perforated so that the expressed wort may | °° 85 © nstant as possible 
flow into the annular trough, T. The pressure is applied by 
means of the screw, 8, the nut of which is worked by beve! 
gear and the hand wheel, W ; while, by means of the gear- | 
ing and handle, G, the cylinder, C, can be raised, leaving the 
block of pressed hops, M, exposed for convenient removal. 

uses in which hops are pressed in bulk, the pressur: 





the small one finishes by itself 

For small breweries smal! circular presses are made by 
Messrs. Handyside, and without the tramway arrangement, 
these presses being each worked by a hand pump. 

We also give on the preceding page an engraving of a very 


are deducted for driving the empty machines, as special in- 
dicator trials afterwards showed to be necessary, 42 horse 
power remain for driving the rag engines, which correspond 
very well with other measurements, which give 10 horse 
power for a large rag engine and 5 or 6 horse power fora 
small one. 

10. The total weight of water evaporated in the boiler 
during the four hours has already been given above as 
6001 lb. Deducting from this quantity 549 lb., as required 
for produeing the steam necessary for driving the feed-pump, 
and also as eondensed in the long steam pipe from the boiler 
to the engine, a consumption of 5452 1b. (German) of steam 
is obtained for the steam engine alone, or per hour per in- 
dicated horse power a consumption of 20.11 1b. of steam. 

11. It has been stated under No. 3 that one pound of ¢ 
evaporated 7$ lb. of water; for producing, therefore, 20.11 Ib. 
of steam 2.7 Ib. of coal are required. 

Donkin’s steam engine consumed thus only per hour and per 
indicated horse power 2.7 |b. of Waldenburg coal ; certainly « 
very favourable result. If the boiler, however, had been con- 
straeted for a more economical consumption of fuel, or if 
tubes of 154 in and 243 in. and 26}in. in length. | ome had been used of the very best construction, such as 
amounts to 742 square feet, and the | are supposed to exist, which not only evaporates 7g lb. of 
e feet. During the experiment the boiler | water, as in the present case but 10Tb.of water per pound 

ne by Messrs. Donkin and Co. would only 


21b. of coal per hour and per indicated 


| 
| 
| 
| 
| 


Before giving the results of the experiment, a few remarks 
on the construction of the gine and boiler will be necessary. 
The engine, which is of 40 nominal horse power, has two 
horizontal steam cylinders ; the smaller one, the high-pressure | 
| cylinder, is 164 in. in diameter, whilst the diameter of the 
In all low-pressure vliinder is 30 in., and is steam jacketted; the 

red is much inereased by the fact that all the liquid ex- | stroke is 3 ft. he he two piston rods are connected by two side 
1 from the eentral pertions of the mass has to be | rods and cross heads outside the cylinders, to which arrange- 
' | 

| 
i 
i 


To reduce the re- | Ment Mr. Farey’s patent especially refers. The engine makes 
occasioned Mr. Hamilton Woods, some tim: lutions per minute. The boiler, built by A. Borsig, of 
o> tae the case containing the hops a the trical main barrel, of 26ft. 7 in. 

in. in diameter, with two flues, of Pit. 0% in. 
id smatier barrel of 3 ft. 1 in. in diameter, 
ected with the main barrel by 


through the surrounding portions. 


} @0 revoluti 
jerlin, ¢ ts 0 
~ wand 5ft. & 
ut the liquid might eseape | ong and 51 2 
3: fron - 
and JUTt. ¢21n 


The heating 
» the steam engine and the smalidonkey | of coal is eng 

ip. ihe steam was taken from 
ugh cast-iron pipes, 4} in. in | horse power 


have | Uti 
; ] 

It may finally be stated t 
of the experiment above described, and as will be seen from 
the indicator diagram, worked with steam cut off at jth 
stroke in the small cylinder, and that the same engine, with 
steam cut off at stroke, has been found by indicator 
diagrams takew during a trial on the Sth of October, to be 


these pipes are « hat the engine during the time 


nde of " 


for six hours, but w 

first four hours on! 
ring that time, as shown | 
constant, namely, 67} hors 


jua 
the drainag rea 

iin tae preportion of 
materiais taroug 
ed would b 


AGP oem, 


on 


hate, kr 





es could, of course, b 


s between them 


ser, deserile 


apparatus at _ 


STEAM ENGINE BCON! 
ite by Herr U. K he Eich 
ertamong the ( 


y very much reduced durir 
experimept could not be coz 
t measurements of the fuel and steam, 


i] {th pera 1s in the mill being too winch m- | 
lowing were the results of the ex- | 


ed by it 
ot during four hours 
, 


rauge in the boiler house showed a very 


f steam of 474 1b, on the square inch | 


iare centimeter). 


erman) of eoals from the “ Gliickhilfsgrube,” | 


urg in Silesia, were consumed during the four 
es and slack amounted to 8 per cent., the 
ils being 20 silbergroschen (2 shillings) for 
the mine, or 26 silbergroschen (2,6 shillings) 


the works (0,9 respectively 1,18 shillings per | 


re of about 90 kilog.). 
3. The total weight of the water evaporated in the boiler 
duriz 


“S 


inued |} 


| quantity and register 


y these four hours, was 6001 German pounds. One | 


140 horse power. 
Nore.— As the various authorities do not agree, we may 
| add for the information of our readers that : 
1 Ib. Ger. 1.1023 Ib. Eng., 1 lb. Eng,=0.9072 lb. Ger. 
1ft. Ger. 1.0297 ft. Eng. 1 ft. Eng. =—0.9711 ft Eng. 
The German pound is the Prussian “ Zollpfund” = 4 kilog. 


* The water from the condenser was measured over ® 
| tumbling bay 6in. (Hinglish) wide (152mm. ), made in a thin 
board; the depth of water over this bay was 5} in. (English) 
(79 mm.), whenee the quantity above given is calculated. 
We refer here to the smple apparatus for measuring the 
the temperature of the condensed 
water as deseribed by Mr. Farey in Escineerine of i7th 
July, 1868. It is there stated how, by merely measuring 
the weight and the increase in the temperature of the water 
from the condenser, the comparative power of different 
engines can be ascertai 
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pres reTITuT ; IGINER the basin and out into the river. It also that, of 32 in. in thickness had accumulated, and at the end of ten 
THE INSTITUTION OF CIVLL ENGINEERS. > a iiteaioe ieiheus ish te Fag ot . hed : ‘seoce or lem 

May 11, 1869. eross mound of water would rise from 12 to 18i fifteen cote of PR ert 
Cuanies Hurton Grecory, Esq., President in the Chair. | than the natural level, and would fall off with a in., leading to conclusion that, 
Tue President stated that during the week he had jon the opposite side, caused apparent! had been once reached, a less amovat 


visited Paris, accompanied by Messrs. Bidder, McClean, 
Reser ea er 
eee eereeae ee 
being elected a membervof such a body. The cordiality whi 


: 


marked the official ion, and the special and even 
friendly hospitality whieh followed it, showed that their 
illustrious member warm i the com- 


Les Pale htened of publie works, and 
and to his enlightened encouragement 

that he desired: through the deputation, as representatives 
of the Institution, to do honour to the engineers of this 
country. 

The first paper read was “ A Description of the Low Water 
Basin, at Birkenhead,” by Mr. J. Ellacott, M. Inst. C.E. 

In this communication a description was given of the plans 
sanetioned by Parliament, in 1844 and in 1853, for the con- 
struetion of the Low Water Basin, which was intended 
chiefly as a deep water access, and as a sort of refuge for 
shipping im the Mersey at all states of the tide. The site 
fixed om for the basin was at the mouth of Wallasey Pool; on 
the Cheshire side of the river, nearly midway between the 
ferry landing places of Woodside and Seacombe; and the 
depth to which it was to be excavated was 20 ft. 9 in. below 
the old dock sill, the datum level of the port, or 12 ft. 11m, 
below low water ordinary spring tades, thereby affording aec- 
commodation for vessels draught at all times. 
It was proposed to maintain the basin at its proper depth by 
the frequent discharge, through sluices, of water 7) 
large dock or reservoir, called the Great Float, having ap 
area of 150 acres, immediately behind. Allusion was 
made to the mode of construeting the sluices, to the views 
that were expressed with re 
effect that it was antici; would be produced by the seour 
through the basin. 

In 1858 the Birkenhead Dock Estate became the property 
of the Mersey Docks and Harbour Board, and by that 4 
under the powers of an Act of Parliament obtained in 
same year, re . Works, at Birkenhead, including the 
Low Water Basin, had since been completed. The basin, as 
constructed, was 1750 ft. im length, ft.in width at the 
mouth, and 400ff, wide at the extreme end. The area was 
4 acres, and the depth 12 ft. din. below low water ordinary 
spring tides. In a recess on the southern side was a landin 
wags 1000 ft. long, with two bridges leading to the quay. f 
lock, passage, 50 ft. in width, formed the water link for 
vessels between the basin and the Great Float. By the pro- 
visions of the Act the depth of the basin was to be maintained 
by sluices of not Tess 800 ff. sectional area, communi- 
cating with, and drawing water from, the Great Float. The 
dam within which the sluices and lock entrance at the head 
of the basin were built eceupied, to a large extent, the site of 
the old channel of Wallasey Pool, consisting of soft and 
spongy deposit, and the g had, therefore, to be piled 
ayer nearly the whole of the area, amounting to about three 
acres. A description of the piling was then given, as well as 
of the means adopted to cut off any sub-communication be- 
tween the Great Float and the Low Water Basin. 

The sluicing arrangements consisted of two chambers, or 
passages, each 30 ft. wide, furnished with gates, the 
terminating in a system of sluices, ten. im number, on each 
side of the lock entrance. On the vutaide of the sluices, and 
within the basin, a stone apron, 80 ft. in width, was laid. 
The leading channel of each sluice was 8 ft. in height. by 
oft, Sim. in width, giving a sectional area of 41 ft. 4in. for 
each sluice, or a total area for the twenty sluices of 826 ft. 
Sim. The sluicing orifices were constructed so as to cause 
the water to flow from them as nearly in the form of a con- 
tinuous sheet as the due regard for the stability of the struc- 
tune would permit. The paddles in the sluices were of green- 
heart timber, mips fmm power was applied for the pur- 
pose of raising lowering them. In addition to 
sluices, two e culverts, each 7 ft. high by 6 ft. wide, were 
constructed within the walls on the north and south sides of 
the basin, These culverts terminated at the pier-heads in 6 
gtoup of small ouflets, and were intended to remove any de- 
poe that might lodge about the wings of the entrance to the 


Reference was then made to the several accidents that had 
oecurred prior to the commencement of, and during the 
skuicing operations, including the bursting in of the tem- 
porary dam at the mouth of the basin, and the i 
away of the gates of the 30 ft. chambers. ‘The first sluicing 


R 


was at low water of the morning tide on the 20th of 
January, #864, and the las on the of November af the 
same year, The appearance of. the ‘basin while the shuices 


were in operation was next described. The condition of the 
leaving the sluices was that of a rushing 
torrent of| white foam. Commencing on one side of the 
basin, the lines of direction of the eurrent snag a 
boiling, tumbling motion, towards the ppposite 


= 


whence they set out. In their course toy the river, 
ete ee Sire 


tendency was to oscillate 
current, increasing in breadth’ as it the 
would be running ine series of ber a rm 

and upwards. an , the intervenii ortio 
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below the level of 12 ft. 4in., which was in some cases con- 
i le, especially immediately in front of the apron. Had 
these extra de included, the mini av 
thickness of the deposit would have been 4 in, only. 


g 
Fe 
af 


quantity of removed was thus 
amount represented 7 an average depth over the 
28in. One inch in depth contained 1850 cubic yards, and 
therefore the whole depth of 28 in. was equivalent to a total 


quantity of 61,800 cubi¢ yards, But in addition to this | f 


amount, there was also to be taken into account the daily 
uantity carried into the basin by the recurring tides duri 

forty-three weeks the sluicing operations were continued. 
An estimate might be formed of this quantity by observing 
that, from the time of the breaking in of the dam to the 
commencement of the asicing, there was an interval of 
thirty-one weeks, and during that period the accumulation 
of deposit was 32 in. in depth, representing a total quantity 


Li 


of 69,200 cubic yards. Deducting from this quantity 20,000 | of cal 


cubic yards, which was estimated to have been carried in 
accumula- 
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in November, 1867, 

in of 2 ft. 4 in. below low 
average of all de in 
operations terminated, 
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with the wreck of the dam, there remained a total might Ly br 

tion of 39,200 cubic yards for the thirty-one weeks, or an | might o dynamic influences, or forces 
syamee taped of 1264 cubic yards per week. There was | Of inertia. This ;9f concussions, vibrations, dc. 
reason to believe that the actual deposit was somewhat ; being determined, it would 
than this; but assuming it to have been no more, of the 
the total deposit due to the tides for the forty-three | solid to , or to shear, or to turn round 
weeks would be — cubie yards, which, added to the Sid + Pg ster 

origipal deposit, w amount in the whole to a total hemse 
quantity of 106, 00 cubic yards. with each other. Under the 
The number of times, or days, on which the sluices were | ¢ ly would necessarily be changed 


rum was fifty-six, and the’ a: te duration of the opera- 
tions, including the time occupied in opening and closing 
the paddies, was hours. The largest body of watePrun 
out of the Great, Float at one time reduced it in depth 
5 ft. 3in., while the total quantity run off during the ten 
Prey was, ag nearly as could be ascertained, upwards of 
8,000,000,000 gallons. Some difficulty was experienced in 
arriving at the quantity of water run off, owing chiefly to 
the, illating wave that came into play immediately 
the sluices were closed. The extreme length of the float was 
nearly two miles, and when once the flow from it eom- 
meneed, a current was established throughout the whole of 
its th. The sudden cheek in the flow, by the espe 
the g les, caused a rise in’ the. water Samay the wi 
the Float nearest the sluices of 12 or 15 in. above the previous 
level, producing the wave which afterwards to roll 
back to the farther end of the Float, to return roll back, 
again and agi, we. lessening volume for upwards of an 
hour until enti phage nu ; 

The form was then given in which the record of the sluicing 
operations for one month was registered, and 
ample, the calculated velocity through the sluices, 


ri 


highest and lowest mean heads of water, was stated. It’ 


soon hee evident, during these i that the run- 
ning of the water was not ogly with much incon- 
ve hindrance to business, but that a le 

was also incurred. ra of 
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rigid were only pure abstractions. 
: of form constituted the object of 
tity. The study of strength, or resistance, 
power which the solid, according to its 
; to maintain, if not ite form, 

yn of its parts 


led to consider the forees of 
th. materials were pees. sega Dp oe as 
extenison, compressiom, sliding, flexure, torsion, and shear- 
ing; and in to all these, he gave the results 
and formule most modern investigations: expressin 

them at euch length as to make them intelligible, but wit 

sufficient coneiseness to bring them within reasonable limits 


4 jon, it was remarked that the theory of the 

hand resistance of materials touched obseure lems 

te the physical constitution of bodies, and yet its 

obliged it to be simple. Another motive, 

f departure from rigorous exactness, that 

I ity of the materials facts; if it was good, 

in. 4 to associate mathematical science with physical 

phi it was incontestable that these two ¢ ts, 

ways opie’. the other frequently capricious, were 
s fi 


pften s rom each other. 
In iia, however, of these imperfections, the theory of 
the strength and resistance of materials in its t state 


ted an elegant and useful doctrine, which ought to 

be t known by the majority of constructing engineers, 
80} h did it tend to impresh boldness and elegance on 
of all kinds. In any case, the theory, imperfect 

yongh it might be, had the great advan of generalis- 
; mpiricism, if left to itself, w encumber the 

uence of construction with a mass of rules, without reason 
connexion, well caleulated to repel and mystify practical 


was stated that M. Gandard’s would within a 

i te cotente, oni would be distelb vated 
such members of the Institution as might be inte- 
in the subject, with a view to its discussion early 
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THE FORMS OF STEAMSHIPS. 

Sai.ine vessels, and steamships largely assisted by 
canvas, require, of necessity, deep hulls to give them 
stability, or, in other words, to prevent them from 
capsizing. Should it ever happen that steam vessels 
are worked, as at really high speeds they must yet be 
worked, without sails or rig of any kind, the other- 
wise necessary depth of hull may be considerably 
diminished. For while a plank, masted and under 
canvas would, in a stiff breeze, and in a rocking sea, 
quickly go over upon what may metaphorically be 
termed its beam ends, it would, if left to itself, float 
anywhere without capsizing, unless in a heavy surf in 
going ashore. Whenever the time shall come for dis- 
missing masts and sails from ocean passenger steam- 
ships, the statical prohibition against long, broad, and 
shallow vessels will be removed. 

Three weeks ago we raised the question of the 
relative advantages of long, broad, and shallow, as 
contrasted with shorter, narrower, and deeper ships, 
of the same water lines and of the same displacement. 
As passenger ships merely, the former are incon- 
testably far. superior in space and accommodation to 
the latter. They also present considerably less area 
of resisting midship section. But they also present a 
greater extent of external surface under water; 
surface involving or attended with what is known as 
“ skin friction.” And the question at once arises—as 
distinct from various other questions affecting the 
general balance of advantages and disadvantages— 
which is the greater element of resistance in steam- 
ships of the usual forms—head resistance (known as 
midship section resistance) or skin friction? The 
former is calculable while the latter can be ascertained 
ouly by experiment. Every vessel, when moved 
through water in which there is no current, displaces, 
dynamically, a quantity of water equal to the contents 
of the trough formed by its own motion. This water 
is being constantly displaced right and left from the 
stem and bows, and as constantly replaced under the 
quarters and at the stern. The quantity displaced per 
minute, at any given velocity, and the rate of lateral 
motipn at which it is displaced, are found from the 
transverse sections and the under-water lines of the 
vessel. The resistance which any particle of water 
to lateral displacement varies as the square of 
the ity with which it is displaced ; and to double, 
t , the angle of a wedge-formed bow would be 
to quadruple the resistance to such displacement, »s 







in no sinall degree, by the arbitrary application of the 
tonnage laws. Their length, as compared with their 
beam, is still regulated, in a great degree, by consi- 
derations of strength, the length of graving dock 


“eight”- represents the maximum fineness of bow and 
stern, with comparati very small immersed mid 
section, and comparatively very large frictional sur- 
face. But the model is hardly likely to be followed in 
ocean steamshi 





As to skin fiction, there are but few experiments 
of sufficient authenticity to satisfy careful inquirers. 
We have eminent investigators of experiments on the 
‘small seale, some of whom tell us, and adhere stoutly 
| to the assertion, that the skin friction of a copper- 


sheathed ship is bat about two-thirds that of an ordi-| i 


nary and clean iron ship, and they also tell us that 
skin friction forms nearly the whole resistance to the 
motion of vessels in water. Now, did these assertions 
possess the force of proved truths, every iron ship 
should be, as it might be, sheathed with eopper—not 
merely to prevent fouling, but, say, to enable 800 
horse engines to do the work of the 1200 horse engines 
of the Hercules, thus saving 350 tons of dead weight, 
and a hundred tons of coal daily, in steaming at full 
speed, besides realising other incidental but obvious 
advantages. 

Except as regards fouling, there is every probability 
that no difference of the kind exists between copper 
sheathed and iron ships, and, therefore, that the 
authorities upon skin friction are at least 50 per cent. 
out in their conclusions, as drawn from experiments 
either upon their own small scale, or taken secon 
hand from others who may have made experiments 
under conditions not fully known or allowed for by 
those who would generalise uponthem. All our older 
steamship companies have, had abundant experience 
with timber-built copper-sheathed ships, and have 
since adopted iron ships in their place. No diminu- 
tion of speed, nor increased consumption of fuel (ex- 
cept, of course, in cases where the bottom has fouled) 
has been observed to warrant any conclusion like that 
to which we have referred. But we still possess 
Colonel Beaufoy’s carefully written work, and he as- 
signed a very moderate coefficient for skin friction ; 
and Dubuat, one of the most able of the French 
hydraulicians, laid it down that fluid friction was but 
little, if at all, affected by the nature of the surface, 
whether rough or smooth. Experiments made at great 
cost (some 7000/.), by a certain commission upon Lon- 
don sewers years ago, showed the same things, as far as 
experiments upon the flow of water through tubes of 
different materials were calculated to show it. 

Mr. Phipps, who has given much attention to the 
whole subject, addressed to us last week a letter in 
which, by somewhat arbitrarily, as we think, assuming 
skin friction at a given rate, per square foot, at a 

iven speed, he worked it into a bigh total. We 

ae no knowledge of the experiments from which 
this rate was deduced, nor should we adopt it until 
the sufficiency of those experiments, in all respects, 
had been proved beyond question. 

Even were it the fact that the skin friction of a 
well-formed ship was equal to, or even somewhat 
greater than the head resistance, it would still be 
desirable to make ocean passenger steamers of pro- 
portions giving nearly twice the deck area, without 
mereasing the midship section. 

While there can be but little doubt that the work 
done, at any given speed, in forcing aside the water 
from the bows varies as the square of the sine of the 
angle of the bows, or of the angle of either bow with 
the keel, it is not even then, perhaps, so easy to 
calculate what the extent of the work thus done really 
is. If Mr. Phipps, or any one else, assumes that the 
head due to any given velocity of lateral dis t 
is the theoretical head merely as determined from the 
laws of gravity, we are convinced that he makes*a 
great mistake. Theoretically, a head of 1 ft. will 
generate a velocity of 8 ft. per second, but in practice, 
water under that head will flow out, no matter through 
what form or size of adjutage, with a much less 
velocity, say about 5ft. But while there is this loss 
in 


the — of water even into the open air, it is 
not improbable that the loss is much greater where 
the water is put into motion through a dense medium, 
like water itself. The lateral motion imparted by the 
side of the ship is primarily a horizontal one, and each 
rticle, thus moved, can only do so by moving a 





or, as soon as the motion acquires a vertical direction, 


accessible for cleaning and repairs, and by a regard | i 
for stowage capacity. An ‘Oxford prey 


or shorter series of t particles behind it ; | the 





all question, and it is a resistance which, we fear, 
wholly defies Mr. Phipps’s calculations of plus and 
minus pressure, essor Rankine’s manipulation 
of his so-called “ augmented surface.” 

It is certain, also, that although the continued 
motion of water ¢hrough water offers no greater resist- 
ance at one depth than another, the power originally 
required to establish a current th water must 
vary in some ion to the depth. The lower or 
floor lines of a ons 25 ft. must, when the ship 
is in motion, forcibly displace the water, right and left, 
under a greater resistance than those of a ship of but 
half the draught. To force a single particle of water, 
when 25 ft. below the surface, through an infinitely 
extended and surrounding mass of water-particles, 
necessarily puts into motion a greater number of those 


d-| particles than when the single disturbing particle is 


but 12 ft. below the surface; and, not only this, but 
the resistance opposed by each of the lower particles 
to the generation or pro . ion bos this _— “4 

ter than that opposed icles at a epth. 
The nearer to the ota HE agyroset is the line of 
least resistance to the motion of the displaced particles, 
the resistance being the inertia of the particles them- 
selves. Fach particle of water fo aside at any 
given depth may be considered in something of the 
same way as a bullet or a cannon ball within a pyramid 
of bullets or cannon balls. It cannot move without 
moving an expanding, conical series of other bullets or 
balls above or about it. 

There are two ways of diminishing head resistance, 
or midship section resistance, a resistance which, we 
still believe, is the greater resistance to the motion of 
ships. One mode is, with a given displacement, to 
lessen the midship section, either by making a longer 
ship of a given draught, or a ship both longer and 
wider, but of less draught. ven Mr. Phipps, who 
believes the resistance from skin friction to be rela- 
tively so large, readily admits the well-known fact that 
additional mid-body is often put into existing vessels, 
thus largely increasing their carrying power and dis- 
placement, at a given draught, and materially in- 
creasing their wetted surface, yet but very moderately 
increasing their resistance, as inferable from the en- 

ne power required to drive them at a given speed. 

he reduction of midship section is probably a better 
mode of diminishing resistance than the second 
mode of effecting this diminution, which is by fining 
the bows. It is, no doubt, quite true that the resist- 
ance due to the angle of the bows varies as the square 
of the sine of the oe thus ye the resistance, 
at any given point in length of aw 
bow, Br ata given speed, would be Seefoahel to 
cepinath ty making the bow twice as long. But in 
this case the longer bow would, at any given rate of 
speed, laterally displace twice as much water per 
second as the shorter bow, so that its advantage would 
be by so much diminished. In other words, it would 
encounter but one-half instead of one-fourth of the 
head resistance of the shorter bow, an advantage stili 
further diminished by its own greater skin friction, 
and by its diminution, for a given length of vessel, of 
carrying power. Fora renal of given length, how- 
ever, the skin would be less, the frieticu less, 
therefore, for the longer than for the shorter bow. 

It is hardly open to question that the owner’s, the 
builder’s, the engineer’s, and the passenger’s point of 
view, with respect to ocean passenger steamships, 
should all resolve themselves into one; and that one, 
the safety, celerity, and the reasonable comfort and 
convenience of the passengers themselves ; this safety, 
celerity, comfort, and convenience to be attained with 
comparative, if not the Pope. economy on their— 
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putably preferable to a shorter and narrower sbip. 


| required to complete the 1850 miles was secured to} 


To encourage this traffic as far as possible, emigrant 


Of all things, passengers on long sea voyages desire | its sleepers, and the great work, no less important} trains will run upon the road as often as the demands 


deck room—ia other words, space, fore and aft—right | than the severance of the Isthmus of Suez, far more may require, an 


and left. They dislike being packed, tier above tier, 
in deep, dark, damp, and narrow ships—packed where 
they cannot see the light of day nor breathe the pee 
ocean air, as it is wafted past them, unobstructed by 
those almost interminable and impenetrable barricrs 
with whieh the genius of shipbuilding has stifled the 
cabins of even the finest packet steamships. 

In a former article we explained how, with equal 
displacement, a long, wide, and comparatively wher var 
ship, might oppose even less resistance to motion 
through the water than a ship of much less length 
and beam but of greater depth. Both ships would 
have the same lines, the proportion of length to beam 
being the same in both. There could be but little 
question as to which of the two would be the easier, 
bide more spacious, and comfortable ship for pas- 
sengers ; nor does it follow that the longer and wider 
ship need cost more than the other, apparently smaller 
(and really smaller above water), yet having the same 
displacement and offering a greater resistauce to 
motion 

There are but few sea-going passenger steamships 


of which the drauglit of water ts not half the width of | 


beam. In the navy, with ships of relatively wider 
beam, the draught is more commonly two-fifths of the 
beam, ‘The Great Eastern, however, has a full-load 
draught of but one-third her beam. In some of the 
channel steamers the proportion falls to one-fourth, 
and in some of the American coasting steamers to 
one-fiith, while the draught of many of the American 
river boats is but from one-seventi to one-eighth their 
beam. The proportion of draught to beam is more 
commonly determined by the consideration of the 
depth of water in port, and boats, or at least one boat 
has been made for an Indian river with less than 2 ft. 
draught for a 40 ft. beam. The relation, however, of 
beam to draught is important, apart from all con- 
sideration of the depth of water navigated—so long, 
of course, as that depth is, as it must be, greater than 
the draught. It is even more important, perhaps, 
where the depth of water, as in the ocean, is practically 
unlimited. The question lies mainly in the considera- 
tion of stability, and a steamer of light spread of 
canvas, or no sails at all, will have abundant stability 
even when comparatively broad and shallow. Its 
motions will be far easier than those of a narrower 
and deeper ship, which, although it will not roll to 
the same extent, or angle of inclination, nevertheless 
rolls with far less ease. The wide shallow ship will, 
in nautical phrase, “ride like a duck,” whereas the 
deeper ship will be straining with a force which, al- 
though possibly not dangerous to her own structure, 
is nevertheless disagreeable to her passengers. 


Our own opinion is that it is high time that the | 


whole question of the forms of passenger steamers 
was re-opened, and we further believe that the questions 
of head resistance and skin friction are, and long have 


been, in an unsatisfactory state, and that their relative | 


proportions to each other is wholly different from those 


assigned by so many of those whom it is now the | 


custom to regard as authorities upon such matters. 


THE PACIFIC RAILROAD. 

Two years after the Bill for the construction of the 
Metropolitan District Railroad was sanctioned, the 
charter of the Pacific Railroad had heeome a law of the 
United States, and in less time than has been required 


| promising in its future, and more fraught with diffi- | 
| culty to its engineer, was practically finished. 
| Indeed it is umpossible to conceive a more brilliant 
success than that whieh waits upon the Pacific Rail-| 
road when the main line shall be in thorough working | 
order, and, from the parent trunk, shall diverge to the | 
right and left innumerable branches, budding into} 
settlements and civilisation to their extremities. | 
As a State line, the Pacifie Railroad fulfils its exact 
requirement. It will open up the vast and hitherto | 
useless lands of the interior, till now an incumbrance | 
rather than an advantage, and it will bind California | 
to New York, uniting the gold territory, or the! 
country’s “ strong-box,” as President Grant has it, | 
to the White House at Washington. 
As a passenger and freight line, its business will be | 
limited only by its capacity. 

The Pacific slopes isolated, cut off from the East by 
an empty tract of country, in extent greater than the 
| distance which separates us from New York, accessible 
| only by about 6000 miles of navigation, or by a tedious, | 
slow, and perilous overland journey, with less than| 
1,000,000 inhabitants, have still been yielding of late | 
from $50,000,000 to $60,000,000 of bullion yearly, 
with an amount of grain of equal value, with immense 
products of wool, hides, timber wares, and the general | 
growths of the genial soil stimulated by an unsur-| 
passed climate. The great vegetable productions of | 
the Mississippi and Missouri valleys are dwarfed in| 
comparison with those of California. The wheat crop 
of California and Oregon, in 1867, was 25,000,000 of 
bushels, and far exceeded in value the whole of the 
gold mined in both States. The shipments from the | 
port of San Francisco, last year, loaded about 200 
vessels, and to China alone $10,000,000 were trans- 

ported in goods and the common minerais. 

From China, Japan, and the East India Islands, 
from the sunny islands dotted over the Pacific, and in 
a less degree from Australia, New Zealand, and India, 
the traffic must converge to the Golden Gate of San 
Francisco, to swell the returns of the Pacifie Rail- 
road. For a long time from the great western port 
the exportation of the precious metals to China and 
Japan from California ranged from 25 to 35 millions 
of dollars, in return for which was received tea, cotton, 
spices, silk, and general merchandise. 

In 1865, there were $210,000,000 worth of mer- 
chandise imported into China, chiefly from the East ; 
with its quicker route, its lower charges, and the more 
direet means afforded of communication, the larger 
proportion of this trade, hitherto almost a European 
monopoly, will be turned on the Pacific Railway. 
Already, anticipating this augmentation of business, 
American services ply between China and San Fran- 
| cisco, reducing now the time required for journeying 
| from New York to Japan to 30 days. 

With all this existing amount of traffic awaiting the 
completion of the main line, and its incalculable in- 
crease in the future, has to be considered the local 
business that will be done, the trade that the inter- 
| mediate states and territories will bring upon the road. 








| To-day Idaho has 30,000 inhabitants, the larger 
| number of whom are mimers who produce millions of 
dollars a year; Montana has a population of sonie | 
| 45,000, with mineral wealth increasing exactly as its 

The rich valleys of the Missouri are | 


seekers multiply. 
rapidly becoming one vast farm. One hundred thou- 


| sand souls with rapidly multiplying proclivities people 


to build some ten miles of City line, nearly 2000 | Utah, good workers and useful citizens, all industrious, 
miles have been laid across the American Continent. | and developing into a mining and a manufacturing as 
These two undertakings present the strongest possible | Well as an agricultural community. Colorado has 
contrasts of engineering construction, the one taking | 60,000, Wyoming 20,000 imhabitants, and all these 
its course through a densely populated Metropolis, | States, more or less available for agriculture, abound in 
displacing its thousands of artizans and its hundreds gold, iron, lead, copper, coal, sulphur, and soda. 

of shopkeepers; the other penetrating through wild| And now that emigrants can be cheaply and rapidly 


deserts, disturbing but the deer and buffalo herds, 
and the predatory bands of Indians. This one re- 
quiring ground, each inch of which has to be valued, 
bought, and economised; that one acquiring land 


| transported to these almost new lands, now that they 

can acquire farms at rates nearly nominal, or devote 
denadem to the more exciting pursuit of winning 
| gold, it is certain that they will avail themselves of 


grants by millions of acres. | the opportunity. A vast army of settlers is already 

The Metropolitan Railway, built foot by foot, through | travelng westward by the road ; from England, Lre- 
all the difficulties of surrounding property that had to | land, and all Europe the tide of emigration will set 
be maintained, through the complicated network of | towards California to seek new homes; and not only 
sewers, gas mains, water conduits, telegraph tubes; | does argument, but also the fact of the traflic hitherto 


the Pacific Railway advancing in its progress as much | conveyed upon the incomplete line prove that its 
as six miles a day, across the level prairie, un- 


| Carrying capacity will soon be taxed to the uttermost, 
hampered by any difficulties save those of nature, aud | but that another track will become a necessity. _Cali- 
costing little more than 7000/. per mile. | fornia, Washington, Nebraska, Utah, Colorado, and Ore- 

On Promontory Summit, beyond Salt Lake, 1083 | gon will become more and more populated each year. 
miles west of the Missouri river, and 672 miles east of | Their precious metals, their rich soil, their genial 
Sacramento, the last link of the great iron chain was i 


| climate will draw crowds of emigrants, and develope a 
added on the Sth of this month; the last 20 ft. rail trade of which it would be idle to predict to-day. 


at rates cheaper than were ever 
known before, except during those periods of brief, 
fierce, and ruinous steamship competition, Tickets will 
be issued at New York to any distance upon the line 
or $50—an amount rather higher than that for which 
steerage aay were conveyed by way of the 
Isthmus, when for a time the prices ruled at $30 for 
the whole journey. 

At the present rate, a first-class passage by rail from 
New York to Chieago is about 3/. 15s., or about 
.90 of a penny a mile. At the same rate, the first- 
elass through fare from New York to San Francisco 
would be 12/, 7s., and doubtless this price will 
eventually rule. But at present the charges upon the 
Union Pacific Railway are 1.8d. per mile, and on the 


| Central Pacific 5d. a mile, making the total through 
. > 


cost nearly 31/. from New York. 

These fares will, however, probably be eventually 
reduced to the general low American rates, and a uni- 
form scale of 5 cents currency per mile is to be adupted 
on the whole line in July, bringiug the through fare 
down to about 18/. To this has to be added the cost of 
living and incidental expenses, amounting probably to 
5/. for the trip, making a total of 20/., or half the 
amount charged for the ocean voyage, which occupies 
three weeks as against six days of railway travelling. 


PLATE-HEATING BY LIQUID FUEL. 

In the course of a recent article on “ The Progress 
of Liquid Fuel” (vide page 230 of the present volume) 
we mentioned the success which had attended the ap- 
pe of Messrs. Dorsett and Blyth’s system of 
yurning such fuel to furnaces for heating plates and 
forgings. The first application of Messrs. Dorsett and 
Blyth’s plans to a furnace of this kind was made at 
Woolwich Dockyard in January last, the farnace fitted 
up being one employed for heating ships’ plates ; and 
the results obtained proved so satisfactory that two 
other furnaces at the Chatham Dockyard have been more 
recently fitted up in a similar manner, with a view of 
testing the system on a more extended seale. It is of 
these latter furnaces and of the results obtained during 
a trial on Friday last, when we were present, that we 
intend more especially to speak here. Messrs. Dorsett 
and Blyth’s system of burning liquid fuel was fully 
described by us in an account which we gave of its 
trial on board the steamship Retriever, about seven 
months ago (vide page 340 of our last volume); but 
it may nevertheless be advisable that we should re- 
peat a few particulars concerning it. According, 
then, to Messrs. Dorsett and Blyth’s plans, the 
creosote or other heavy oil to be consumed is vaporised 
in a small vertical boiler or “ generator,” this gene- 
rator being in the first place heated (for the purpose 
of starting the apparatus) by an ordinary fire, but 
afterwards by one or two small jets of the vapour 
itself, which are ignited in the firebox. The tempera- 
ture of the creosote vapour is more than three times 
as high as that of steam of the same pressure, and to 
prevent as far as possible the loss of heat by radiation, 
the generator is surrounded by a sheet-iron casing, the 
space between this casing and the generator itself 
being filled with sand or fireclay. The vapour pro- 
duced in the generator is led through pipes to the 
furnace or boiler to be heated, and is there burnt in 
small jets, the arrangement of these jets-and of the 
passages for supplying them with air being varied 
according to circumstances. 

The two furnaces to which the system has been 
applied at Chatham are of the ordinary kind used for 
plate-heating ; and each, when worked with coal, had 
three fires—one at the end opposite to the door 
through which the plates are inserted and withdrawn, 
and the other two at the sides opposite each other— 
the flames from these fires traversing the furnace lon- 
gitudinally to down flues situated just within the end 
door. The alterations made to enable the furnaces to 
be worked with liquid fuel were very slight. Ineach 
furnace the opening communicating with one of the 
side fires was closed altogether; that corresponding 
to the other side fire was bricked up, with the excep- 
tion of an opening of about 24 square inches area ; 
while, where the end fire was formerly placed, a cham- 
ber, separated from the body of the furnace by a per- 
forated firebrick bridge, was fornied by closing over 
the firegrate, openings being at the same time formed 
for the admission ms my In the chamber last-men- 
tioned are four jets of vapour; these jets, which are 
rather more than 4 in. in diameter, being delivered 
outside the perforated bridge so that the latter be- 
comes heated, and imparts a certain amount of heat 


| to the air which passes through it into the body of 
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the furnace. At-the side of the furnace, at the open- 
ing already mentioned, two other jets are similarly 
placed, the objects of these side jets being to equalise 
the heat throughout the whole length of the furnace 
when long plates are being heated. One of the fur- 
naces at Chatham is, we should state, regularly em- 
ployed for heating ships’ plates for bending, whilst 
the other is used for heating armour plates, being 
worked in connexion with a powerfal hydraulic armour- 
plate bending press. The two furnaces are supplied 
with vapour from one generator placed between hem 

On Friday last the armour-plate furnace was heated 
in an hour from the time of lighting the jets (the 
vapour being supplied at a pressure of 30 Ib. per 
square inch); and an armour plate 7 ft. 6 in. long, 
3 ft. 9 in. wide, and 6 in. thick was then introduced. 
If the furnace had been heated with coal, the time 
occupied in heating this plate with brisk fires would 
have been about five hours, the rule in such cases 
being to allow from three-quarters of an hour to an 
hour for each inch of thickness of the plate; with the 
liquid fuel, however, the plate was brought to a 
thoroughly uniform bright red heat in one and a half 
hours, or less than one-third the time which would 
have been required had coal been the fuel employed. 
Nor was this in any way an exceptional result. In 
the other furnace—which was not thoroughly heated 
when the experiment was tried—a 4 in. plate was 
brought up toa bright red heat, fit for bending, in nine 
minutes, and with the furnace thoroughly hot a similar 
result has been regularly obtained in seven minutes, and 
even less. With coal fires the time required to heat 
such a plate would be twenty or twenty-five minutes. 

Now we consider that this increased rapidity of 
working gained by the employment of liquid fuel in 
such furnaces as we have described, an important 
matter; and particularly in the case of furnaces em- 
ployed for heating armour plates. In such furnaces 
the time oceupied in heating thick plates is so great 
that the process of bending a number of such plates is 
very slow, and therefore necessarily costly. In the 
case of the thin ordinary ship’s plates, the saving of 
time, although undoubtedly a great advantage, is of 
less proportionate value, as the time spent in adjust- 
ing the “ moulds” forms an important part of the total 
time expended in bending each plate ; and under the 
present system the plate is not placed in the furnace 
until the moulds are ready. In the case of armour 
plates, on the other hand, the time occupied in heating 
the plates suffices to adjust the moulds on the bending 
press, and therefore as long as the time occupied in 
heating is not reduced below that necessary for effect- 
ing that adjustment, the full advantage due to the 
employment of liquid fuel can be obtained. 

So far we have only spoken of the rate at which the 
heating of the plates can be effected; but there is 
another advantage gained by the employment of 
liquid fuel, which is of very considerable importance, 
and this is the thoroughly “ clean” condition in which 
the plates are delivered from the furnace. The armour 
plate, which we saw heated on Friday last, was, when 
taken out, perfectly free from scale of any kind, and 
the ship’s plates were in a similar condition. This re- 
sult is no doubt owing to the absence of uncombined 
oxygen in the atmosphere of the furnace, the air ad- 
mitted to the jets of vapour being capable of nice 
regulation. In many cases the power thus given of 
heating forgings in a neutral flame in this way, with 
the consequent avoidance of scale, would be of the 
highest importance. As regards the consumption of 
fuel very favourable results have been obtained. At 
Woolwich the furnace fitted up on Messrs. Dorsett 
and Blyth’s plan has been in regular use, heating 
ships’ plates for four months, and the average con- 
sumption is 76 gallons of oil (weighing 10} lb. per 
gallon) against a ton of coal formerly used, At 
Chatham the two furnaces, now worked with liquid 
fuel, used formerly to consume from 2} to 2$ tons of 
coal per day of twelve hours, while their present con- 
sumption is 230 gallons of oil in the same time. In 
considering these consumptious the increased amount 
of work whieh the furnaces heated by liquid fuel are 
capable of turning out in a given time must, of course, 
be taken into consideration, and it will then be seen 
that the saving in fuel is a most important one. 

Altogether we consider that Messrs. Dorsett and 
Blyth im applying their system to furnaces for heating 
forgings, &c., have opened out an important field for 
the employment of liquid fuel. We have long held, 
and frequently expressed, the opiuion—and we know 
that the opinion is shared by many who have had 
much experience in the matter—that it is highly im- 
probable that liquid fuel—in our generation at all 
events—will ever become a serious competitor to coal 
as a fuel for heating steam boilers, and for general 





manufacturing operations. That there are certain 
special cases in which, from local or other causes, 
liquid fuel may be employed with advantage we do not 
doubt ; and amongst these its application to certain 
metallurgical operations is, we believe, likely to prove 
one of the most important. By the employment of a 
forced blast in connexion with a j of vapour from 
one of the generators above deseri 
produced a flame which when directed into a cone of 
firebrick having some wrought-iron bars laid across 
the top, melted the bricks and iron down wed 
into one mass—a pretty convineing proof the 
intense heat obtained. Messrs. Dorsett and Blyth 
are, we understand, about to experiment further on 
the employment of their vapour jets in connexion with 
a forced blast, and also upon the effect of utilising a 
portion of the waste heat ing from the furnace, 
for the purpose of heating the air supplied to the jets. 
In both cases‘we believe that these experiments are 
likely to give beneficial results, and we hope in due 
time to lay these results before our readers. In con- 
clusion, we should state that the furnaces at Chatham 
(like that at Woolwich) have been handed over to the 
Government officials, and that one of them is to be 
ar next week in heating the 10 in. plates for 
H.M.S. Sultan, now building at that yard, 


THE MONT CENIS ENGINES. 

Ever since the locomotives constructed—but not 
designed—by Messrs. Gouin, of Paris, have been placed 
on the Mont Cenis line it has been found convenient 
to ascribe to bad workmanship all, or nearly all, the 
numerous failures due to great and unne com- 
plexity, and general unfitness for the work to be r- 
formed. We should think that by this time 
engines must have become a perfect bugbear to French 
locomotive builders. Hardly a single report of a delay 
on the Mont Cenis Railway has appeared ist the non- 
techuical press without an accompanying tidn 
on tive defects of the*Frenchengines,” and a statement 
of how different things might have been had the engines 
been built in Now we 
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in the productionof heey ve builders; we 
believe that the work turned by these firms om pen 


seldom equalled, aud certainly never s 
of Continental makers; but at the same tome we cannot 
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MR. JOHN FOWLER’S PORTRAIT. 
A snort time to the expiration of Mr. Fowler's 
term of office as of the Institution of Civil Engi- 


neers, a very general desire was expressed by many of the 
members to show in some marked way not only their ap- 


preciat ingu 

gentleman had fulfilled the daties of his high office, but their 
ul sense of the admirable jadgment 
which had characterised the direction of the affairs of 
Institution during his presidency, a 
most critical and eventful in its history, when, chiedy 
his instrumentality, a most deplorable schism fraught with 
consequences most fatal to its best interests was happily 
avoided. 

It was eventaally decided to invite Mr. Fowler to sit for 
his portrait, with the view of its presentation to the Instita~ 
tion, Aninfluential committee was forthwith formed to carry 
oat this object, and Mr. Fowler having acceded to the re- 
quest of the committee, the services of Mr. Millais, R.A., 
were secured to paint the portrait, which now, by the 
kind permission of the President and Council of the Insti- 
tution of Civil Engineers, adorns the walls of the Royal 
Academy Exhibition at Burlington House. As a work of art, 
we fully believe it will compare favourably with any of the 
great painter's other works, and as a likeness it is generally 
admitted to be one of Millais’ happiest efforts. 

The list of subscribers inclades not only many of the lead- 
ing members of the Institution, but other friends and ad- 
mirers of Mr. Fowler outside the profession, The pre- 
sentation of the portrait to the Institution has just been 
made by the committee acting on behalf of the subscribers. 
The terms in which the President and Council have acknow- 
ledged its acceptance, on behalf of the Institution, are su 
graceful and befitting that we think we cannot do better 
than give their letter to the committee in extenso, feeling 
assured that the gratification there expressed by the Presi- 
dent and Council, en this valuable addition 


to their gallery of portraite, will be fully shared by our 
readers generally ; tay cae cn jes 
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deprecate too sttongly the manner in which discredit | able 


has been thrown upon the productions of the latter by 
the partisans of the Mont Cenis Railway. As a fact 
we know that Freneh lines are worked by locomotives 
of French design and constraction without any dis- 
proportiouate namber of failures or delays; and, 
under these eirewmstatces, it certainly seems extra- 
ordinary that, if workmanship and materials were alone 
in fault, there should have been such a plentiful crop 
of “ break-downs” on the Mont Cenis. attention 
has been recently again: directed to this subject by 
the accounts which have appeared of the transit of 
the Privee and Princess of Wales and suite over the 
Mont Cenis line on the 4th inst. Even on that occasion 
—when care was no doubt taken to choose the best 
engine available, and Mr. Longridge, the locomotive 
superintendent of the line, was present to look after 
matters generally—a “ break-down” took place, and the 
royal party were detained for an hour until matters 
could be set right again. Of course the unfortunate 
“French engines” were brought in for it, and the pro- 
ductions of our vivacious neighbours were depreciated 
in the eyes of the general public, who know nothing of 
the facts of the case. Now we must say this is ex- 
ceedingly unjust. We do not mean to assert that the 
workmanship of the engines built by Messrs. Gouin 
was perfect, but we maintain that if the Mont Cenis 
locomotives in their present form had been con- 
structed by our best Hnglish makers they would, 
nevertheless, have given abandant trouble. At the 
time that the designs of the Alexander-Fell or 


Fell-Alexander engines were made public we pointed | 


out their defects, and the opinion, which we have fre- 
quently expressed, that sueh engines could only give 
endless trouble, has been fully verified. We have per- 
sistently maintained that the employment of the mid- 


rail and horizontal gripping wheels, as a means for | 


obtaining adhesion, was a mistake, and nothing that 


we have seen or heard in connexion with the working | 
of the Mont Cenis lige has induced us to alter this | 
opinion in the slightest degree. Other summit lines | 
are likely to be shortly constructed across the Alps, |; 
and we can only hope, for the sake of those interested | 


in the working expenses, that they may not be con- 
structed on the midrail system. If any of them should 
be, however, the next best wish we can offer to their 
proprietors is that they may not be “ worked” by the 
aid of such bundles of mechanism as have been em- 
ployed to haul the trains on the Mont Cenis. 
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THE RIVER CAM IMPROVEMENTS. 

Urwanps of 60002. have already been subscribed to- 
ward the completion of the extensive improvements on the 
river Cam, which is yearly getting more unfit for boating 
practice, and will, unless the alterations contemplated are 
carried out, be speedily unfit for the purpose. The bottom 
of the river has become so choked with mud, that in the 
narrow channels available only a depth of two feet is in 
places available. 

Last July a committee for the purpose of raising funds 
jand earrying out the necessary work was formed, acting 
under the advice of Mr. John Hawkshaw and his son, who 
recommended the dredging of the river bed to its natural 
depth, easing some of the sharp bends in the banka, and 





reconstructing the timber bridge of the Great Eastern 
| Railway, so that a clear water way of 60 ft. may be obtained. 
The first suggestion was acted upon four months ago, when 
'a dredging machine was brought upon the river, and will 
be in operation for another ten months, Arrangements are 
also being made for constructing the bridge, and ¢xecuting 
the whole of the enginecers’ suggestions in the matter. 
‘Among the principal subscribers for this work may be 
noted :—Her Majesty for 1001, Mr. Hawkshaw, 2002, the 
Thames Conservatora, 5001, Mr. A. Vansittart, 2001, and 
Mr. G. R. Stephenson, 200/. Large contributions are, how- 
| ewer, yet wanting. 








Srzam Enotxres.—The value of the steam engines ex- 
, ported in the first three months of this year was 294,4781., as 
jcompared with 290,7962 in the corresponding quarter of 
| 1868, and 397,833/. in the corresponding uarter of 1867, 
The demand for our steam engines in British India has eon- 
| siderably fallen off, probably fewer | ives are 
uired to be sent out for the great Indian railway 
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HOUSE LIFTING 

A crtizes of Chicago, it is said, can be recognised through- 
out the United States by bis “ lofty action” when walking, 
a habit acquired by long perambulation of the Lake city 
streets, the level of whose footpaths often vary so much and 
so suddenly as to be accessible only by short flights of steps, 
so that a constant ascent and descent of stairs is one of the ne- 
cessary accompaniments of a journey through the city. This 
irre gularity is consequent upon t extenmve engineering 
operations, which have been carried on of late years by the 
drainage department of the Board of Works, in the construc- 
tan of the sewers which have their outfall into the lake. To 
obtain the necessary gradients the level of the flat prairie has 
been raised, so that for the most part the streets are all of made 
ground, and the houses which have been built subsequent to the 
alterations, are made to conform to the altered grade. When 
the city was first founded in 1830 its unprecedented growth 
was of course not dreamed of, and os the rows of dwellings 
came into existence they were reared upon the natural level, 
and the sewage discharge was left to be provided for as 
best could be. But when in a few years Chicago developed 
inte a town of such vast importance when a municipal engi- 
neer was appointed, and a municipal board established to 
confirm and provide the means for carrying out the umprove- 
ments which were considered necessary, a general scheme of 
sanitary reform was entertained, and a systematic alteration 
of the city was commenced 

The accumulation of sewage, the floods, and even the 
water draining from the lake into those portions of the town 
below its level, converted the city into a quagmire, and 
threw the inhabitants int» despair. ‘The roads were planked 
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without success, and the sidewalks raised above the level of 
the mire, through which the horse traffic ploughed its way, 
and through which the foot passengers Pad to plunge in 
crossing from one series of stairs to another. Open cuts were 
tried, but these in wet weather made matters still worse, and 
it was evident that nothing but raising the whole city would 
destroy the evil. Accordingly, a higher grade was established, 
to which all new buildings had to conform. But the altered 
levels at first adopted were soon found insufficient to drain 
the city, and fresh grades were decided upon, which should 
give a maximum elevation of 12 ft. 

At that time some of the finest streets and avenues were 
hardly commenced, and the altered street levels interfered 
only with the comparatively few houses existing on those 
thoroughfares. But many of the business streets were already 
crowded with handsome stores and hotels, which had also to 
be raised, and as the somewhat arbitrary municipal laws took 
no cognisance of the conveniences of the houses, the streets 
were lifted up to their new levels, practically cutting off all 
entrances and exits, and leaving the occupiers and owners 
the option of re-erecting their houses—or lifting them 

There was no great difficulty in dealing with the old 
timber buildings which were then so plentifully scattered 
over the city, but which are now rapidly disappearing in 
favour of iron, stone, and marble edifices; there were, how- 
ever, hotels and numerous warehouses, such as those ilJus- 
trated on pages 322 and 326, and which it was indispensable 
should be lifted; masses weighing as much as 30,000 tons, 
divided into five or six storeys, and intersected with partition 
walls, and all the framework, and numberless joists, which 
carried the floors of the buildings. An extensive and very 
rapidly acquired experience with smaller structures quickly 
gave to the engineers, Messrs. Hollingsworth and Coughlin, 
who had devoted themselves to this work, a confidence in 
dealing with the larger and heavier buildings, and these 
gentlemen have retained a monopoly of this special class of 
engineering in Chicago, to which city, indeed, such operations 
are almost exclusively confined. 

The illustration on the present page represents one of the 
largest blocks which have been lifted. It is entirely of iron, 
with a frontage of 170ft. and a depth of 100 ft., and five 
storeys in height. A stone foot pavement surrounding two 
sides of the building was also raised with it. This mass, 
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weighing 27,000 tons, was lifted to its new level in twenty- 
one days by means of 1600 screws without any interruption 
to business or to traffic, and without the smallest damage to 
the building, the plaster of the ceilings not even showing a 
crack. The difficulty of effecting the operation was increased 
by the fact that two sides of the block were enclosed by the 
walls of other houses which had been built subsequent to the 
alteration in the », so that the ordinary means could not 
be ado , and lump screws worked by a lever from one 
side only were necessarily used. 

The illustration on pest 322 represents one of the best, 
though by no means the largert, of the Chicago hotels. It 
is five storeys in beight, 184 ft. frontage, and &# ft. deep, and 
porsesses accor tion for 450 guests. This building was 
raised a few years since toa pew level of 4ft.2in. The mass 
weighing 22,000 tons, was lifted in 27 working days, without 
interfering with the business of the hotel, which retained its 
full compliment of guests during the operation. There were 
600,000 eubie feet of timber employed in the raising, which 
was effected with 1450 screws. In a similar manner was 
raised the Tremont House, another hotel of about a similar 
capacity, and of six storeys in height ; and thus the level of a 
large part of the city has been changed without a single 
mischance or any damage to property. 

At the time when the new grades were established in 
Michigan-avenue, now the finest in the city, presenting a 
magnificent perspective of large buildings facing the lake, 
comparatively few houses were in existence; most of them 
however, were in blocks, and had to be raised en masse as 
the partition walls oe the ends of the adjacent joists 
they were therefore dealt with in lengths of forty houses 
which were elevated 6ft. Gin. Figs. 1, 2, and 3 in the 


" RAISED TO A NEW GRADE. 
adjoining column are sketches of the method in which the 
work is carried out. After the position of every partition 
wall within the building has been ascertained, both inner 
and outer walls are pierced at short intervals close to the foot- 
ings, and lined continuously on each side with heavy baulks 
of timber, that serve as the abutment for the screws, which 
| rest upon shorter lengths laid upon the baulks. Through 
the numerous openings pierced in al] the walls are placed 
short timbers of such a length that their ends shall project 
well over the longitudinal baulks, and beneath these trans- 
verse pieces are placed continuous stringers, the under side 
of which receives the upper sole plate of the screws. Pack- 
ing pieces are introduced between the upper surface of the 
transverse bearers and the irregular surfaces of the broken 
wall; so that when the strain is put upon them they shall 
take an uniform bearing. 

The screws are of the form shown in the sketch ; they are 
about 2 ft. long, 24 in. in diameter, and of § in. pitch. They 
work in a cast-iron socket, which bears on the lower tier of 
longitudinals, and their upper end terminates in a circular 
head, pointed, and with two holes drilled through to admit 
the handspikes by which they are turned. The pointed end 
works upon a sole plate embracing the whole side of the 
upper longitudinals. 

hese screws are ranged in pairs at short intervals, so that 
each couple can be ets to bear upon a transverse bearer. 
The timbers and screws being all placed in position, the latter 
are run down to fit the space between the top and bottom 
longitudinals ; they are manned, one workman to each twelve 
screws, and, at the sound of a foreman’s whistle, each operator 
makes a half turn of the screws under his charge by means 
of a handspike inserted in the drilled screw head ; this opera- 
tion is continued until the screws are run up to their full ex- 
tent, and the whole of the house and its party walls breaks 
from its foundations, and gradually rises as high as the range 
of the screws will permit. When this has been done 
one of each pair is run down, leaving half the number to 
support the weight. The intermediate space is packed 
up with short timbers, and the screw raised to its full extent, 
when the same operation of packing is repeated with the first 
} serew, and so on alternately, until the i elevation is 
| attained. So soon as this level is reached the spaces between 
the screws are built up solid in masonry, forming so many 
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ilding, and permit of the screws and timbers being cleared 
away and the intervening gaps being filled up as much as is 
necessary. Such is the simple process by which hundreds of 
enormous houses have been raised, and ordinary dwellings 
are daily enlarged, instead of adopting the alternative which 
would be followed here, that of iifting the roof and adding 
to the u q 

As oolkae cull thin special class of engineering work is 
almost exclusively confined to Chicago ; considerable opera- 
tions of a similar nature have been, however, recently 
carried out in Boston, Massachusetts, in a part of the city 
where a large area, containing some 460 houses, is laid out 
in narrow streets and lines. This space was adjacent toa 
dam some three quarters of a mile in length, which provided 
the extensive power made use of in Boston some fifty years 
ago. ‘This dam, which depressed the tide level some 10 ft., 
was removed a short time ago, and two tidal basins with 
which it was connected, were filled in for building purposes, 
leaving the area before mentioned in a depression, where 
drainage was impossible. None of the houses, which much 
resemble those in the smaller bye-streets of the Borough or the 
W aterloo-road, exceeded three storeys in height, most of them 
being only of two storeys with or without a basement. The 
streets were in extreme cases 30 ft. wide, but as a rule ranged 
from 15 to 26 ft. When the improvement of this part of Bos- 
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| ton came under the consideration of the city commissioners, it 
| was at first determined to sweep away the little district and 
| rebuild upon it, but it was afterwards decided that such 
| of the houses as it was possible to keep in position should be 
| preserved, the rest removed, and the minimum width of the 
| streets increased to 25 or 30ft. ‘In July last, the work 
was commenced, and conducted in the same manner as such 
operations are carried out in Chicago. As a rule six houses, 
or a block 120 ft. long, were raised together, the walls being 
parted previously at each sixth house, and clamped at inter- 
vals with through bolts. As the work of elevation progressed, 
the surface was raised with gravel, which supports the new 
foundations of the buildings. 

Such of the houses as interfered with the street-widening 
were laid upon rollers, and shifted to fresh localities, an 
operation also taught in Chicago, and practised largely in 
that city by the same engineers who undertake the raising 
of the houses, and where the value of land has attained a 
prodigious value. In 1833, the most fashionable quarter ot 
the city was a marsh, covered with some 3 ft. of water, and 
the business portion, which was valued contemptuously one 
time at 10 cents an acre, to-day realises a price of $3000 a 
foot frontage. The site of the Brigg’s House, we have 
illustrated, is worth half a million of dollars, and the ground 
on which the Tremont House, another hotel of similar stand- 
ing, which, thirty years ago, was given in exchange for a 
horse and light wagon, would bring nearly the same sum. 
In Wabash-avenue—the avenue of churches, where sixteen 
places of worship stand—the same increase of value rules, 
and scores of squatting Hibernians have realised enormous 
fortunes from the land on which they first erected their 
cabins, and perpetuated their national uncleanliness, while 
others to-day maintain their original position—and Jords of 
100,0002. worth of land share their cabins with the proverbial 
pigs, while their heirs tumble about in dirt and ignorance 
till such time as their father shall depart, and leave them 
free to join the true shoddy aristocracy—and perpetuate the 
reminiscences of their beloved land under the shadow of 
noble buildings and graceful churches. But as a rule, 
as the value of land on which dwelling houses stood rose 
up in value, and the places they occupied were needed for 
business purposes, or for private houses, the former had to 
make way for the latter. But it was soon found to be more 
— to remoye than to pull down and to shift to the 
suburbs of the city, where a leas costly could be obtained. 
Thus house moving became a large and constant trade in 
Chicago, and the temporarily blocking of a street by dwell- 
ings on their way to some new spot is one of the common 
daily occurrences of the city. The timber-framed buildings, 
which rest on rubble foundations with continuous sills, are 
of course easy matters, and such can quickly be lifted and 

laced upon the rollers, by which the operation is effected. 
n brick houses, more care has to be exercised to prevent 
settlement, and a timber framing has to be introduced to 
prevent the walls from cracking. Once transferred to the 





rollers (balls are sometimes employed), the haulage is an 
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easy operation, and is managed by a windlass fixed in the 
centre of the street, and turned by a horse thoroughly up to 
his business, the windlass being shifted at intervals, as the 
rope attached to the moving mass is wound around it. 
Wholesale flittings are thus conducted, and with such ease 
and security, that the personal effects within the building, 
and indeed the tenants themselves, are not necessarily dis- 
turbed. Transferred to its destination, the house is shifted 
on to the new foundations prepared for it, and the work is 
completed. 

As a matter of necessity the business of profi 1 house 
raising and moving is but a finite one; it was called into 
existence by the peculiar circumstances and the peculiar 
difficulties the site of Chicago presented, and re = to-day, 
while the bulk of the edifices are on the new and final level, 
a large number are still on the slightly altered grades which 
were first unsuccessfully attempted, while others again are 
low down upon the original prairie ; but when the grades are 
all made uniform, and the irregular footpaths give way to 
fine broad pavements, such as are now laid throughout the 
business portion of the city, Messrs. Hollingsworth and 
Coughlin’s occupation will be gone, but the evidence of their 
work will remain, as illustrations to the admirable. American 
characteristic of overcoming engineering difficulties in the 
most direct, expeditious, and economical manner. 





A Broxey Rarmt.—On April 23, about 11 a.m., a train 
on the Long Island (New York) Railroad crossed a broken 
rail and ran off the track while at high speed, and the last 
earriage, which contained fifteen passengers, was instantly 
broken to pieces. Eight of the passengers and a brakes- 
man were killed outright, while the others were seriously 
injured. Every year a disaster involving loss of life occurs 
on this railway, and this latest one has created much 
indignation, the officers of the road being severely censured. 
Among the killed were William C. Kushmore and Dr. 
Orestes M. Pray, leading citizens of Brooklyn. The former 
was president of the Atlantic Bank of Brooklyn. 





Tue Institvtion ov Crvit Enoingers.—At the o—_ 
ballot for the Session 1868-69, held on Tuesday the 11t 
inst., Mr. Charles Hutton Gregory, President, in the Chair, 
eleven candidates were balloted for as associates, and de- 
clared to be duly elected, viz.:—Mr. John Henry Abbey, 
Borough Surveyor, Huddersfield; Mr. Edward Brotherton 
Carroll, Locomotive Superintendent, Bombay, Baroda, and 
Central India Railway; Mr. James Farrar, Engineer to 
the Bury (Lanc,) Improvement Commissioners, &., Mr. 
Frank Garrett, Leiston; Mr. Henry Newson Garret, Leiston; 
Mr. James Howard, M.P., Bedford; Mr. Harry Edward 
Jones, Engineer of the Wandsworth Gas Works; Mr. 
Thomas Miller, Ipswich; Mr. Frederick Peck, Furnival’s 
Inn; Mr. Henry Minchin Simons, Bowling Iron Company ; 
and Mr. James Williams, Secretary of the Midland Railway 
Company. 
Tue Rivat Rivies.—The current number of the Proceed- 
ings of the Royal Artillery Institution contains an _interest- 
ing account of a trial lately made at Woolwich of the Chassepot 
rifle in comparison with the Henry-Martini. As 
accuracy, it appears that the Chassepot was greatly inferior 
to the English arm. The worst target. made with the Henry- 
Martini at 5600 yards was 1.62 ft., the best with the Chassepot 
was 2.38 ft. The best target with the Henry-Martini 
showed a still higher de of accuracy, viz., 0.96 ft. The 
trajectory of the Henry- ini was flatter than that of the 
Chassepot, viz., 8 ft. 2in. inst 10ft. In simplicity of 
manipulation the English rifle was superior, and it is far less 
fatiguing to use. In firing for rapidity the Chassepot gave 
20 rounds in 1 minute 42 seconds, the Henry-Martini 
twenty rounds in 48 seconds, or more than twice the rapidity. 
The Ch ¢ ammunition is lighter than that of the ery 
The 





Martini rifle, in consequence mainly of the bullet of 
former weighing 380 grains only against 480 grains. 
lightness of the C ammunition appears to be the 
only point in its favour; and against this may be set the 
following advan on the side of the English rifle: 
Increased stren. ee safety of ammunition, 
accuracy, longer range, flatter trajectory, higher etrative 
power, safety, strength, and iengilaity oF cations. 
tion, and increased rapidity of fire. 








WATERS’S FEED-WATER HEATER. 

WE give, above, an elevation and section of a simple form 
of feed-water heater, intended to be used with non-condensing 
engines, of the performance of which, in America, we have 
received highly satisfactory accounts. This heater has been 
designed by Mr. Horatio N. Waters, of Hartford, Connecti- 
cut, U.S., and it is being made in the United States by 
Messrs. Woodruff and Beach, of Hartford. Referring to the 
section above given, it will be seen that the heater consists 
of a reservoir or casing, A, into which the cold water flows 
from a cistern thro’ Fins lee, B, and perforated pipe or 
“ sprinkler,” C, this latter distributing it in the form of a 
number of fine jets. The flow of water is regulated by the 


cock, H, so that it is maintained at a proper level in the | *lopes 


casing, as shown by the glass G. 
The exhaust pre dy from omamsen through , 
D, and impinges against the deflector, E, which deflects it 
downwards again against the sprinkler, C. That portion of 
the steam which is not condensed eg round the edges of 
the deflector, E, to the exit pipe, F, at the top of the - 
ratus. The feed pipe, I, leading to the pump, is turned down 
inside the reservoir, as shown, and terminates about 4 in. 
above the bottom of the casing, so that the pumps can draw 
without disturbing the sediment. At the bend of the pipe, 
I, there is attached an air pipe, J, which extends upwards 
above the highest water level, M, in the reservoir. This 
pipe is for the of admitting air or steam to the 
pumps, through the pipe, I, when the water level falls below 
the line, N, so that the pumps cannot draw off the water below 
that level. When the pump is situated below the pipe, I, 
the water will flow out to the level, N, of the bottom of the 
inside of the pipe; but when the pump is above I, the lowest 
water level producible will be on a line with the top of the 
inside of the pipe, I. At L is a handhole for giving access to 
the interior of the for cleaning or other purposes ; 
while K is a plug for drawing off the water from the casing 
when desired, and P is an overflow pipe, or plug, to prevent 
the water from rising sufficiently high to enter the pipe, D. 
In addition to acting as a water heater merely, the arrange- 
ment we have described serves to collect the major portion 
of the solid matters contained in the feed-water, and thus 
greatly diminishes, and in many instances entirely prevents, 
the formation of seale in the boilers. By the employment of 
the sprinkler the water is brought into such intimate contact 
with the exhaust steam that it is raised quite to the boiling 
point, and the arrangement of the reservoir and feed pi 


allows the solid matters which become separated at that 
temperature to be deposited before the water is pumped into 
the boiler. As we have already stated, we have heard ex- 
cellent accounts of the success of Mr. Waters’s feed-water 
heater in the United States, and we understand that arrange- 
ments are pow being made to introduce it in this country. 








Davis's Steam Sraixer.—The steam striker desi 

by Mr. D. Davies, of the Viaduct Works, Crumlin, and illus- 

trated and described by us on page 446 of our third volume, 4 
is being successfully introduced into our large ironworks. 

One is now in course of manufacture for Mr. William Adams 

of the North London Railway for the Bow shops, where it 

will be in operation in a few weeks. 





TELEGRAPHS IN THE MepiTeRRaNEAN.—The Mediter- 
ranean Extension Telegraph Company (Limited) have notified 
that their Corfu office has just os connected with Santa 
Maura by a telegraph cable laid by Messrs. Newall and Co., 
of Gateshead, and it is ex the other Greek islands will 
be joi my Seg islands will be eted wi 
A and by a cable to Syra, the chief port in the Levant. 


Tus Frencn Atitantic Cante.—The French Atlantic 
cable is now completed with the exception of about 170 
miles, and the w! will be ready in the course of next week. 
It is arranged, therefore, that the Great Eastern with the 
attendant vessels shall leave Sheerness on the 10th of June, 
calling to coal at Portland, whence she will to Brest, 
where she is expected to arrive on the 20th. From Brest 
she will immediately start for St. Pierre off Newfoundland, 
while two other ships will sail for St. Pierre direct to lay the 
portion of the line between St. Pierre and Duxbury, 
sachusetts. The land line from Duxbury to New York is 
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relative proportion. 

Upon the edge of the tray is screwed a brass stop, termi- 
nating in a flat finger, with a feather edge on one side and 
a zero inscribed upon its end. 

The cardboard scales are of two classes, the height scales, 
referring to cuttings or embankments, ranging in height 
from 0 to 74 ft. These are engraved upon the larger disc, 
which entirely fills the tray, but can be turned round within 
it upon the centre pin ; the zero of this scale, in operating 
the instrument, is made coincident with the feather edge of 
the brass finger. 

The other is called the quantity scale, and is applicable 
for all widths and slopes of the height scales; it is graduated 
around the complete circle, and represents a total of 
100,000 cubic yards. This dise is about 1 in. smaller in 
diameter than the outer one, which it overlies, and turns 
freely upon its centre ; its zero corresponds with that on 
the end of the brass finger. 

There is space sufficient upon that part of the under disc 
exposed beyond the edge of the upper, to allow of four or 
five height scales being drawn upon it. All these scales, by 
preference, refer to one formation width, with varying 
; separate cards being prepared for different widths, 
and which can be easily placed on the tray by unscrewing 
the stop and lifting off the upper dise. 

Both the height and the quantity scales are but the 
ordinary earthwork tables graphically stated. In con- 
structing the former, the calculated cubic contents of a 
bank or cutting of a certain formation, width, and side 
slope, forms the extent of the scales, each of the sub- 
divisions of which represent the quantity contained for 
heights dec: foot by foot to nothing, a constant 
length of 66 ft. being maintained, although, if desired, the 
scale may be di+.ded into shorter lengths. These graduated 
quantities being tius drawn, are projected with ease upon 
the circular scales of the disc, and from which the standard 
quantity scale can be laid off. 

In using this instrument, the height scale adapted to the 
intended slopes, and formation width, is selected, and its 
zero is accurately placed against the feather edge of the 
brass stop by means of a pointer ; the disc is then fastened 
into its position by set screws. Then the zero of the 
quantity scale, free to revolve, is accurately adjusted to 
the 0 at the end of the brass stop. The longitudinal 
section having been divided into chain lengths, a steel pointer 
is placed on the rim of the quantity scale exactly opposite 
to that division on the height scale, which corresponds with 
the height or depth at the first chain. The dise is then 
brought round until the pointer touches the brass stop. Pro- 
ceeding in this manner with each chain length in the bank or 
cutting, the total quantity may be read off on the quantity 
scale at the zero of the brass finger, provided the quantity 


Pe | does not exceed 100,000 cubie yards, which is the total 


capacity of the complete graduated circle. If the whole 
contents, therefore, exceed 100,000 cubic yards, that amount 
must be added to every complete revolution of the quantity 
scale. It is obvious that the use of this instrument can be 
extended to computing the quantities to be added or deducted 
for any formation widths, for which height scales are not 
provided; if the earthwork be first measured up with oue 
base, and afterwards with a smaller one, the difference 
between the totals will give the cubic contents of a bank or 
cutting, with a formation width equal to the difference 
between the two bases used in the computation. This 
quantity divided by the width will give the cubic contents 
per foot of formation. 

Although as designed no means are provided for com- 
puting the contents of banks or cuttings upon sidelong 
ground, it is obvious that this could be effected by a 
modification of the quantity scale, which could be adjusted 
to correspond with varying transverse 

Altogether this instrument is the best adapted for its 
purpose that we have seen, and we are the more glad to 
bring it into prominent notice as Mr. Barlow proposes to 
devote any profits arising from its sale to the Benevolent 
Fund of the Institution of Civil Engineers. . 


STZAM To Jarax.—The Peninsular and Oriental Steam 








already in course of construction. 
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OUR HEAVY GUNS. 
article,° t a, the Times of the - of 
to comparative trials on. 

gune now in at Woolwich. We 
ied ~- with — ebargrs 

hed endured #0) ; service 

or30 Ib. English large-grain cannon powder, and 714 rounds 
with battering charges of 43 lb. ; in all, 1114 rounds—a test 
far beyond anything that such a gun could probably be 
called wpon to resist even during a great war. The gun re- 
mains perfectly serviceable. The gun and its ammunition 
were calculated for each other, being had both to 
power, entlurance, weight, and cost; and that there may be 
no mistake as to the powers of the Woolwich 9 in. gun, with 
battering charges of 43 Ib., we give the maximum ra 
tions which the gun is capable of effecting, as lmd down 
by the Committee on Fortifications: into earth 40 ft., into 
concrete 12 ft., into brickwork 12 ft., into rubble masonry 
8 ft., into massive granite 2 ft. (but with fracturing and dis- 
integrating effect to a much greater depth, and over a con- 
siderable area), into iron plating 11 in. Well-trained gun 
detachments can, if the circumstances are not unfavourable, 
load, aim, and fire the 9 in. gun at the rate of one round per 
minute, so that a six-gun battery could deliver a shot or shell 
well aimed every 10 seconds. 

The difference between the second or ordinary pattern of 
the Woolwich gun and its predecessor under trial consists in 
cettain details of construction. The first trial gun had a 
steel tube only Zin. thick, the second a Jin. tube. In the 
first the coils intended to form the breeeh of the gun were 
made up in two masses, so that the breech consisted of two 
layers of wrought iron over a thin steel tul In the second 
the whole of the wrought iron covering the breech of the 
tube had been previously welded up into one mass, so that 
the breech consisted of one layer of welded coils over a thick 
steel tube. The result has been in favour of the gun with 
leas steel and more iron disposed in two layers. The endur- 
ance of both pieces has been eminently satisfactory. 

The second gun has fired 400 rounds with 30 |b. charges, 
and 649 with 431b. charges—1049 rounds im all. During 
the firing of the 400 30 ib. charges, and during 207 of 
the 43\lb, charges, the vent was in rear of the usual 
place. The last 442 rounds with 43 tb. were fired through 
a vent ia the ordinary service position, which is more 
severe upon the gun. e¢ piece is now unserviceable, but 
became so by a most gradual and easily watched process. 
About 200 rounds before the end of the trial a flaw was de- 
tected im the steel tube. It developed gradually, though the 
steel barrel is tightly gripped by the wrought-iron exterior, 
up to the L002nd round, when gas was discovered escaping 
from the indieater hole—a small orifice bored in all our 
heavy guns to give notice when a steel tube is cracked 
through. The proof was continued with full battering 
charges until, at the 1049th round, the steel tube shifted 
forward about 2 in. and closed the vent, so that further firing 
became impossible. Thus, though the gun is unserviceable, 
it has stood an enormous test, and yielded slowly at last, 
step by step. We need hardly say that no pots en could 
meson have happened to any one. Cases, very few and far 

tween, might ,wssibly cecur of a Woolwich gun bursting at 
proof if the steel tube happens to be exceptionally bad, be- 
cause the proof charge is inordinately large. We have 
known one such case. Indeed, the proof is intended to test 
thoroughly every part of a gun, not merely the interior. 
This trial was merely comparative ; but, while it has shown 
the advantage of using thin interior steel tubes or barrels in 
preference to thicker ones, it has also shown that Woolwich 
guns, wade on either pattern, are capable of an endurance 
entirely unknown among the expensive heavy guns possessed 
in extremely limited numbers by Continental powers.— Times. 


TELEGRAPH TO NORTHERN EUROPE. 
AnovuT a year ago it was mentioned that the Danish-Nor- 


pm sgt sow Telegraph Company were to lay a cable 


from Peterhead across the North Sea to Egersund. This 
proposal is about to be carried into effect. The same com- 
pany are just constructing a complete circuit of telegraphic 
communication between Great Britain and Northern Europe. 
The two direet connexions with Great Britain are to be at 
Peterhead and Newcastle. The wire, starting from New- 
castle, is carried across the North Sea to Jutland, thence to 
Copenhagen, on by land to Stockholm, thence across the 
mouth of the Gulf of Bothnia to Abo, where it meets a 
Russian line which skirta the Gulf of Finland and goes on 
to St. Petersburg. Another Russian land-line runs from 
St. Petersburg to Libau, on the Baltic coast, where it is met 
by the submarine line of the Danish-Norwegian-English 
Company, which crosses the Baltic to Copenhagen, the con- 
nexion of which place with Neweastle we have just indicated. 
The wire which starts from Peterhead goes rght across the 
North Sea to Egersund, thence to Arendal, on to Christiana, 
extending to Stockholm, where it joins the Newcastle line. 
The Peterhead and Neweastle lines are further connected by 
a submarine wire which leaves the Peterhead line, crosses 
the Skaggerack to Hijiring, thence across Jutland to 
Fredericia, where it connects with the Newcastle line. The 
wire from Neweastle to Copenhagen and on to Libau has just 
been completed. The steamer, 7 Plata, that has been en- 
gaged in the work, is proceeding to London immediately to 
take on board the Peterhead cable, which is ready. The vessel 
is then to go direct to Peterhead, where she will land the wire, 
find proceed across the North Sea to Egersund, paying out 
the cable as she goes. The distance is 2) nautical miles. 
A land line from Aberdeen has just been laid along the turn- 

ke which skirts the coast by the United Kingdom Electric 

elegraph Company, who have arranged with the Danish 
Company to transmuat their land messages. Mr. N. J. Holmes, 
the manager and seerctary, was at Peterhead during last 


* We reproduced the article referred to on page 184 of the 
present volume. 





to Faroe, Iceland, and 


ror thet place, but, as that excluded 
resolved that « line shall go 
eee ean peta 
: and Canada. 
In connexion WB gorge the de- 
signation of the (Or and § 
Company (Li 
25,0001, with @ 
Wick to Ki i, 5 
vided a guarantee 4 
from Orkney and Sb 
than 10002. per 
held in Kirkwall 
and Orkney and 


ad to thr: main 

three years. 

im connexion with the matter, 
have already subscribed their re- 

spective shares Of tee of 10002, per annum for 
three years. required by the Telegraph y. The secre- 
tary. Mr. Holmes, has been made aware of this circumstance, 
so that there is every probability of the works being com- 
meneed forthwith. re is now a daily mail to Orkney all 
the year round when weather permits; but the Shetlanders 
have only a weekly mail during the greater part of the year, 
and therefore the laying of the telegraph cannot fail to prove 
to them an immense boon. It is expected that, when the 
line to Lerwick is finished, a cable will be led across the North 
Sea to Bergen. During the year, large numbers of vessels 
from the Continent eall at Lerwick on their way to America. 

—————S SEE 
LIVERPOOL NOTES. 
Lrverpoo., Wednesday. 

Holyhead Harbour.—A parliamentary paper which has 
just been published on the motion of Mr. Ayrton, gives some 
interesting information in reference to the progress and cost 
of the new harbour works at Holyhead. The estimates con- 
tain the sum of 18,5387. for these works, which it is stated 
are steadily progressing, and may be completed in a year, 
the principal portion of the unfinished work consisting of 
about 220 ft. of one side of the end of the breakwater. The 
total amount expended upon works actually undertaken to 
the close of last year was 1,444,083/., and the cost of com- 
pleting these works, in addition to about 20001. for salaries, 
will be about 50,0007. The first estimate was for two piers 
or breakwaters, with a packet pier, at a cost of 808,0631. 
The eastern breakwater was abandoned, and the western one 
extended at an additional cost of 399,0001. The following 
works have been added since the original estimate was made 
Improvement of packet pier, 3000/; extension of the north 
breakwater of 500 ft., 102,0007. A balance is still in hand of 
the latter sum, and which will be expended in completing 
the head of the breakwater, and making some deposit at the 
base of the work. Some additional items detailed in previous 
reports, such as a temporary wooden pier, 41,0001, and 
works in the old harbour for postal accommodation, 20,0007, 
make a grand total of 1,536,000. The report contains the 
gratifying assurance that, if the contractor work steadily, the 
harbour may be completed in a year. 

Pollution of Rivers’ Commission,— Yesterday, Major- 
General Sir William Denison, K.C.B., Dr. E. Frankland, 
F.R.S., and John Chalmers Morton, Esq., Her Majesty's 
commissioners for inquiring into the best means of remedy- 
ing the pollution of rivers, held an inquiry at St. Helens, 
relative to the state of the river Mersey and its tributaries. 
Much important information was elicited in evidence, 
especially regarding the sanitary condition of St. Helens. 
Dr. Anderson, of Glasgow, in his evidence, showed how the 
recovery of alkali waste might be most easily effected, and 
the pollution of streams by the sulphurous liquid flowing 
from the heaps of chemical waste be prevented. 

The Welsh Tron, Tin Plate, and Coal Trades.—The iron- 
masters have not entered into engagements of any conse- 
quence of late, having their make sold for the next three 
months. There are, however, several tolerably large con- 
tracts in the market, but, as a reduction in price is held out 
for by the purchasers, the offers have not been accepted by 
the makers. In the rail department, there continues to bea 
fair business done, but in the bar line there is only a very 
moderate business being done, and hardly an average busi- 
ness in miscellaneous descriptions. The principal purchases 
are for the United States’ and Russian markets. Inquiries 
from the Continental and other of the foreign markets are 
more nuterous. The home trade is but little changed. 
There is, however, a slight improvement observable. In 
plates there is only a moderate business being done, but, on 
the whole, there is some improvement in the iron shipbuild- 
ing trade. A temporary decrease in the demand for pig iron 
has caused that branch of trade to become dull. Tin-plate 
makers are well supplied with orders, and, without severe 
competition, it is beheved that the peceeeh aatetions will be 
maintained. Both the steam and house coal trades are dull, 
the requirements of buyers not being sufficient to maintain 
anything approaching to a brisk business. The colliers are 
only working on the average about half time. 

Survey of Denbighshire and Flintshire-—A new ordnance 
survey of this district is now being made, and the Govern- 
ment is erecting upon the top of the Wrexham steeple an 
observatory, which will have a range of vision for a radius of 
about twenty miles. The new survey will be on the scale of 
25 in. to the mile, and the principal towns will be mapped on 
the extended scale of 5 ft. to the mile. The principal object 
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virtually useless for all practical purposes. 

change for the better in the condition of the hardware trade. 
The accounts from Birmingham speak more cheerfully. 
There is more animation reported, and the manufactures 


nerally have expert a sli improvement. The 
oreign jf = which have been detriboted of late show a 
disposition on the part of merchants and buyers not to with- 
hold any from the trade, There is no improvement in the 
gun trade or in any of the fancy trades. The cabinet makers 
and general brass are better placed for orders, but 
the tin-plate workers age rather better engaged. Wolver- 
hampton advices say that little or no change has taken place 
in the iron trade, but, if anything, there is a leaning towards 
improvement. The rail mills of South Staffordshire get only 
a small proportion of the orders from the railway companies. 
There is a steady demand for smal) bars and sheets for the 
local trades, but for plates and the ordi run of bars the 
demand is but trifling. The principal makers are, however, 
moderately busy on the whole. 





NOTES FROM THE NORTH. 
Griascow, Wednesday. 

Glasgow Pig-iron Market—During the week since last 
report the pig-iron market has continued in a depressed 
state. and prices have fallen very considerably. Last 
Wednesday the market closed at 52s. 5d. a month, and 
52s. 3d. cash. From day to day since then prices continued 
to fall till yesterday, when the prices at which business was 
done were 51s. 6d. and 61s. 5d. cash, and 51s. 7id. one month. 
To-day the market had a slightly improved tone. The 
quotations for No. 1 Coltness and No. 1 herrie are now 
both equalised, namely 60s. In the week ending 8th May, 
1569, the pig iron shipments from all Seoteh porte amounted 
to 14.527 tons, against 11,207 tons in the corresponding week 
of last year. The total shipments since last Christmas now 
amount to 214,937 tons; the increase over the corresponding 
period in 1867-68 being 24,120 tons. 

Stoppage of Dundyvan Ironworks.—After this week the 
production of Seoteh pig iron will be sensibly diminished, 
owing to the fact that the largest blast furnace in Scotland 
will not be continued in blast after Saturday. The furnace 
in question is the only remaining furnace of what were 
formerly amongst the most extensive ironworks in the 
country, namely, Dundyvan Ironworks, Coatbridge. These 
works have been ied on for a number of years by the 
trustees of the late Mr. John Wilson, the oy memo and 
gradually they were diminished until only one furnace now 
remains. Ali the workmen in connexion with the furnace, 
and those employed in the coal and ironstone pits, are now 
working out the fortnight’s warning, which will terminate 
on Saturday. 

The New Gravi 
Harbour Trustees held a special meeting 
purpose of considering a report by Mr. Kinipple, C.E., re- 
garding the plans and dimensions of the graving 
dock at Garvel Park. Provost Morton presided and moved, 
that the Trust, having considered the plans of Mr. Kinipple, 
authorise the New Works Committee to instruct him to pre- 
pare detailed plans and specifications of the minimum dimen- 
sions stated in his report, viz.: 500 ft. clear length of floor ; 
60 ft. coping width of entrance; 20 ft. water on sill at spring 
tides ; 50 ft. inside breadth, within copings, the committee 
to report to the Trust the preeise site recommended, and the 
cost of the whole works as ascertained by tenders. An 
amendment was propesed that the width and depth should 
be less than those proposed by the Prevost, but the motion 
was earried by fourteen votes to four in favour of the amend- 
ment. The estimated ~~ of the. dock, as proposed, is 
76,9401. ; of which 59,250/, is for the dock, 83007. for breast- 
works, 4890/. for channel, and 4500/. for boiler and engine. 

Extensive Works in South America Under Glasgow En- 

ineers.— Messrs. Bell and Miller, civil engineers, Glasgow, 

ve been commissioned by a body of influential merchants 
in this country and in Buenos Ayres to. survey the 
River Plate and town of Buenos Ayres with the view 
of bringing a navigable channel into the town, and of 
constructing basins and docks in connexion therewith. The 

gi in question have been engaged upon this work for 
several sapathee ; and as the Brazil t have 
accepted the plane, steps are now being. taken to prosecute 
the works. The capital required will be o million and a half 
sterling. While speaking ot this matter it may be worth while 
to refer to two of the\works whieh the same engineers have in 
hand on the Clyde. One ef these is the new graving dock 
which the trustees of the River Clyde Navigation are ,con- 
structing at Salterseroft, Govan, near Glasgow. The con- 
tractor, Mr. William Scott, has now made a start with this 
undertaking, and has got the eofferdam in a forward state. 
The other is the new Hutehesontown Bridge over the Clyde. 
Messrs. Hanna, Donald, and Wilson, of Paisley, the con- 
tractors, have now got the old a ag wholly cleared sor & 
but they have met with considerable difficulty in sinking 
foundation cylinders of the new bridge. These cylinders are 
10 and 12 ft. in diameter, and are carried down 90 ft. through 
sand and gravel to the rock, The machines which they are 


Dock at Greenock.—The Greenock 
esterday for the 
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301,160 Ib.  B the beginning of this month the steamer 
Lancefield, formerly the y of Mr. James R. Napier, 
has shipped at the Tail of the Bank the extraordinary 
amount of 1300 barrels, and 2000 kegs of gunpowder, or, in 
all, 210,000 Ib. This is said to be t — shipment of 

npowder ever made from Greenock. Lancefield is 
bound for Athens and 5 

The Lime Light at Perth Barracks.—Notwithstanding 
the great.amount of talk and excitement caused fully a 


twelvemonth since, when it was proposed to light up Perth f 


Barracks by means of the lime light, the proposal has come 
to nought. It was “ a great ery and little woo'.”. The moun- 
tain did not even bring forth the 

It may be that Sir Joba ix 
the time the chief in the War , gave. ¢ 
the gas to be cut off, and sent an “expert” to Darr 
ments in the ba for the introduction of the | 
The neighbouring town of Dundee got rt 
ing the mateer, and even the lighting c 6 

gow Poligs. Board ineurred considerable expense in public 
experiments with and exhibition of the light in question. It 
was all “a flash in the’ pan,” and nothing more, as was con- 
fidently expected by everybody at the time who knew any- 
thing of the scientifie and pecuniary difficulties attending 
the production and working of the lime light. Under the 
new régime at the War Office, Sir John Pakington’s decision 
has been set at nought In a letter recently sent from the 
War Office regarding this subject, it is said “ that, upon 
further consideration @f.the question, Mr. Secretary Card- 
well has decided that the former mode of lighting the barracks 
and hospitalat that station (Perth) shall be resumed, and 
candles and oil discontinued,” and “that the necessary di 
tions have been given for carrying this arrangement into’ 
effect.” Coal-gas hasstill a future befare it. ; 

Revival of the Bengole Manufacture — manufacture 
of benzole ons from. coal tar oo sme undergo Bes 
marked change in fhis city. Some few years ago * 
traction of the valuable chemical products contained in 66m 
tar was carried on toa very large extent, and in two 
establishments the coal tar colours were important articles of 
manufacture. For three or four years, if not evén for @ 
longer petiod, the colour-making item has been dropped, iis 
it has been carried on more cheaply in France. Lately the 
price of benzole was 1s. 4d. per gallon, now it is up to 10s. 
per gallon. It can be distilled and rectified at about 1s. per 
gallon. One firm in Glasgow has entered into a contract, 
for a year, to supply 10,000 gallons at the maximum price 
just named. 

Thomson's Road Steamer in Aberdeen.—One of Thomson’s 
road steamers has just been brought into use in the “ granite 
city.” It has been completed in a manner calculated to 
obviate some of the objections urged against the use of 
traction engines on common The wheels are very 
broad, and are covered crogs-wise with strong bars of 
vuleanised india-rubber, which have been found to prevent 
the roads being injured by the weight of the machine. This 
new engine, is, m the meantime, to be used under Mr. 
Thomson’s direction, in conveying grain to Mr. J. F. White’s 
mills, near Balgownie, and flour from them to the stores in 
King-street. Mr. White has at present to em y cheer a 
dozen horses for the work referred to, and should the engine 
be found to serve the purpose intended, it is likely to be sub- 
stituted for them. 
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OUR FUTURE RAILWAYS. 

On the Future Extension of the Railway System, with Special 
Reference to the Influence of Railways on Landed Property 
and Agriculture. By Joux Batcexy Deyroy. 

(Continued from page 305.) 

I regret to be obliged to admit my inability to give any 
figures showing the traffic in several other items of estate 
economy, whick would display the utility of railways to the 
owners of land in nearly as great a degree as that afforded 
by the trans of human food. I refer to the carriage of 
minerals and timber, which are not purely agricultural, as 
well as to artificial foods for cattle, seeds, manures, and im- 
plements, which are so. These are included in the railway 
returns with minerals and general merchandise of al] sorts, 
so as not to admit of dissection. The information, if it 
could be collected, would be extremely interesting, particu- 
larly with regard to the transport of machinery fer steam 
cultivation, which, without railways, could never have ad- 
vaneed in use so rapidly as it has done, and which will be 
the means of altering and enhancing the character of those 
lands which hitherto have taken the lowest place, but which 
are destined to become the best we lands in the 
country. I refer to the heavy elay lands. But, perhaps, 
the inflaence of railways has not been more signally proved, 
in connexion with agriculture, than by diverting, from water 
and valleys to steam and high grounds, those milling trades 
which had been peculiar to rivers, and which were cause 
of so much injury to the most fertile valley land. Up to 
the introduction of railways the most vatuabie land was 
sacrificed to mulls, on the that water power was inex: 
pensive, and the value of was small compared to the 





vernment. a very 
po he therefore, that the total acreage in 
ale, when the omissions are supplied, may 
190,000 ‘sere. This quently includes the land in towns 
, not be far wrong to assume that 
‘aetes have been absorbed by the railways made 


mp though rural districts alone. This quantity 
is artived at thus :—the length of lines already opened in 





lose.ig cultivated farms of average condition, arising from 
waste in hedge-rows, farm roads, banks, and what we now 
consider slovenly farming. This loss, however, is now yearly 
bocowng less, and may average 1 acre in 20, instead of 
Lin 16. 
The total quantity of land under crops, bare fallow and 
grass, in 1867, was, according to Mr. Fonblanque: 
In England see ove --» 22,982,356 
In Wales ei P 2,415,139 


Making atotalof ... 256,347,495 


Now,’ ff Gne-twentieth part of this quantity, which is 
2,678,900 acres; is.still wasted, or lost to eultivation, it 


follows that there is eleven times the Gectipied by 
: : i the er of 
Rene enw ean | 


though, a 
the present moment, it Speers wise. Thus the 
see sae BV6 orily to eave from 
waste Jess than an acte in every 100 acres they occupy, 
to make up the pear ate revere oe saaatial to 
the ecommerce faa comfort of our common country, have 
taken from them. 

Having disposed of this drawback, there remains but one 
general acknowledgment of the vast benefits which rail- 
ways have conferred upon all branches of industry; but, 
in spite of this, there seems to have been no limit to the 
demands which have been made upon railway shareholders, 
whereby the amount of money actually applicable to works 
has been reduced toa minimum, and the cost of use and 
maintenance raised to a maximum ; and the landed interest 
has, doubtless, taken a prominent part in producing this 
result. 

I will now trace, in as few words as I can, the causes of 
the present stagnant condition of railway enterprise. They 
may be divided under the following heads: 

1. The heavy Parliamentary expenses which have been 
inflicted on all railways, more or less : 

2. The excessive cost of land : 

3. The heavy cost of railway works and maintenance, 
and the wasteful mode of raising capital. 

Parliamentary Expenses.—-1 have endeavoured, by dili- 
gent inquiry, to arrive accurately at the amounts per mile 
or per acre of Parliamentary expenses which have hitherto 
been incurred in obtaining the necessary Acts of Parliament, 
and as you would, I dare say, antici without Be 
satisfactory result. The great waste of money which at 
dominant companies, by which they resisted the 
acts of each other, we shall never hae, and ps it is 
frightful figures: for, even in Wales, where aboriginal 
iananetie was supposed t6 exist, I am informed, on the 
best authority, = on one ry ep aed the Cambrian 
railways as much was tin i expenses as 
ultimately made the linet =e 

Putting these more flagrant cases of waste out of view, 
it may serve our present purpose if I give the i of 
certain lines, which, by the courtesy of the secretaries of 
the several companies interested, I am enabled to do. The 
fi they present may be accepted as a fair sample of 
what railways through rural districts have hitherto paid 
Parliamentary expenses, alt it will, no doubt, be 
jected that the lines ified into communication 
certain | towns, and, therefore, cannot be strictly called 
“raral railways.” To meet such objection I have endea- 
voured to get the eame information respecting lines which 
are ee such as the railway between Ely 
and Lynn, or between Peter and Blisworth, or 
between Stamford and Rugby, although I have not 
obtained figures I can precisely quote, I ‘have ascertained 
Oe ee a 

ing companies claiming the territory traverse ; 
ev atranta tied tar onset as eae 
of competition or inde , have invariably become 


the property of one of t age cep Ae the eve! 
after 7 en bxpendibers of wht ee a 
amount would be found to be even greeter than 





advantage derived from motive power gained by the use of 


the following tabulated railways expose : 


the battle of the gauges, and the civil wars of the several |, 





better that we never should. They would, i present } i 
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THE CONSTRUCTION OF THE FISH JOINT. 
To raz Eprros or Exotruxnine. 

—Having been the i of the fish-joint, 
~~ i albeit it may have been in 
men's minds and thoughts, and even have taken materia! 
and shape, and having been also its criticiser on its 


defects as ——— with the possible of 
out calenene pe ger etye the pages of Enxoineenise, 
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the writer's views as to the 







awa 
the wood key. The object of the fis etheees to rein- 
force the joint as to make the two rails magenies re fo 
though they were a solid continuation. The usual distance 
of the sleepers from centre to centre is 3ft., and the chairs 
being 5 in. in width, the unsupported space between the two 
chairs is 2ft.7in. But as each wood key must project 2 in. 
or more ond the chair, this reduces the opening to 
2. 3 in. fishes are usually 18 in. in length, which leaves 
about 4 in. between the wood key and the fish ends. The 
rails being 5 in. in depth, and each fish only 2} in., it follows 
that the strength is only one-half that of the rail, and conse- 
quently there is constant bending as the loaded wheels 
pass over the joint, not merely vertically, but laterally. To 
mitigate this, the chairs and sleepers nearest to the joints are 
usually brought nearer together than the intermediates— 
centres 2 ft. 6in., and space 2 ft. Lin., leaving 1} in. between 
the fish end and the wood key. 
The fishes are fastened in their rail channels by four bolts 
i in. in diameter through the fishes and rail webs. The 
weakness of the fishes being recognised, it is customary to 
strengthen them by making them as thick as possible—about 
lin. A bar 24 in. deep and 1 in. thick becomes very difficult 
to punch four holes through, an inch in diameter—a process 
that weakens them extremely by leaving only jin. of metal 
at their edges, and Sang the edges by projections which 
prevent the rail and fishes from fitting accurately together. 
t, therefore, becomes necessary to drill the holes, oan that, 
by cutting the fibre, weakens the fishes still more. More- 
over, the obtuse angle of the rail channel gives no firm hold 
to the fish. The hold, therefore, depends on the bolts. As 
the load rolls over the joint, the rail forms a wedge more 
or leas acute between the fishes and strains the bolts, elongat- 
ing them and loosening the nutes. If neglected, “knock 
begins, and indendations form at the middle of the fishes 
from the rail ends and in the rails from the fish ends, and 
after atime it becomes impossible to tighten them by screw- 
ing up the bolts. The theory is, that the fishes are, when 
compressed by the bolts, to slide transversely into the rail 
channels, and tighten by wedging; but this is a theory only, 
and a false one, for the fishes jam hard, and do not slide. 
Occasionally a thin film is rolled at each edge of the fish to 
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FILE-PLANING MACHINE. 


DESIGNED BY HERR HERMANN MORITZ AND HERR JACOB REINACH, BERLIN. 































































IRON SHIPBUILDING. 































and the fishes being thick, there is no elastic tightening. 
How the fishes should be formed, to fulfil the requi 







ing off to 4in. at each end. 














of a sudden blow on the 








firm laterally. The a 
level of the rail, furni 











rolled parallel, and may be used 











"he arrap t shown by Mr. Livesey in 


of April 2 







Hetween Wheels and 






lower lips to the fishes descending below the rails. 
Looking at Mr. Li 









ion of the weak u 





either by the com 


















make a pretence of greater depth, as seen at Figs. 1 and la, 


con- 
ditions, is shown at Figs. 2 and 24. The outer fish is 6 in. in 
depth, and paralle) for a length of 8 in. in the centre, taper- 
e bearing on the rail channels 

is by two parallel inside ribs, and the outer side is curved 
outwards. The inner fish is also curved outwards, but rolled 
parallel and with a rib, below, which it keeps the bolt heads 
from turning round. The two fishes thus form elastic abut- 
ments in the rail channels, which expand on the bolts being 
tightened, and thus both bolts and fishes are held elastically 
firm. The outer fish being vertically taper prevents the effect 
e of the loaded wheels; and 
this arrangement of the fishes makes the joint much more 
r lip of the outer fish rising to the 
the compressive strength essentia! 
to balance the tensional strain below. The inner fish can, of 
course, be formed with a descending rib outside the lower 
table, as shown by the dotted lines; but im such a case the 
u compressive portion above the bolts will be out of 
balance with the tension portion below. These fishes are 
lel ; but it is better to 
shear them off after cutting to lengths. There is another 
advantage in the outer fish forming a solid by the side of the 
joint to prevent the whee! crushing in, and for this object the 
upper lip may be rolled thicker, thus balancing the strains. 
Sccocuanarse 

is similar to this, and will be found under the 
name of the writer in a paper on “ Impedimental Friction 
iis,” read before the Institution of 
Civil Engineers, Section 1963-64, pp. 22, 23, and Plan, with 


"s diagrams of Mr. Kirkaldy’s 
trials, it will be seen that the fish with the lower lip is bent 
downwards in the centre. This bending must be caused 
limb, or by the 


bably the former. It will be seen that the outer fish in 
Fig. 2 preserves a vertical line, with the exception of the 
eurve, to give elastic tightening to the bolts. These outer 
fishes can be easily applied to replace damaged joints on 
existing rails. They will permit the use of stronger bolts, 
and the holes can be punched without distortion. 

I am, Sir, yours obediently, 

W. Brivers Apams. 


FILE-PLANING MACHINE. 

In preparing worn files for re-cutting, the usual plan is to 
obtain the requisite new surface by grinding. To avoid the 
expenditure of time incidental to this process, Herrs Her- 
mann Moritz and Jacob Reinach, of Berlin, have designed, 
and recently patented, the machine for planing files, of 
which we give engravings above. The peculiar longitudinal 
form of files renders a special arrangement of planing 
machinery requisite ; and is ails feature in the machine 
we are about to describe is that the planing tool is firmly 
fixed while the file is passed under this tool in a curved path. 

Referring to Figs. 1 and 2, which represent respectively a 
side elevation and plan of the machine, it will be seen that 
the frame contains the parallel rocking bars, aa and a} a’, 


towards each other is changeable, as their ends, aa, rest on 
the supports, d, Fig. 3, and these supports can be raised and 
lowered by the crank, ¢, conical wheels, f, and screw, g. 

On the upper edges of the parallel bars rest the four 
vertical conducting pieces, 4, Fig. 2, placed in seats in 
which there are the pins of the resting piece, o, for the 
eradle, é; the pieces, 4, move in the spaces, B, of the 
sledge or carrier, k, the latter being traversed in any con- 
venient manner by the strap pulley, /, and screw axle, m, 
upon the side beams in a straight line. The middle of the 
cradle, i, Fig. 2,is moved in a gently sloped curve corre- 

ing to the file, and this curve is through the construc- 
tion of the joints rather yielding to the position of the 
planing tool. Round the cradle, i, lie the rs, P, Fi 
4 and 5, which hold the file, g, these pincers tees suspended 
in the cradie, so that their position can be changed according 
to the thickness of the files, and a proper varying regulation 
of their position obtained. With regard to the pincers the 
bows, r, are screwed at E, Fig. 4, to the cradle, and the two 
axles, #, lead into the cavities of the cradle. By turning the 


works in bearings, «, Fig. 5, the two sides of the pincers 
qe Se Ss So bem ne of which rests on the axle, v. 

requisite of the planing tool upon the file is 
produced by a weighted lever, x, Fig. 1, pressing upon the 





t presmon 
weakness induced by the cranking of the lower limb—pro- 


sliding piece, w, in which the tool is fixed. 


revolving round the axes, band 5'. Their inclination | 


screw, ¢, the pincers rise, and by actuating the axle, s, which | 


To tae Eprtor or Excineerine. 

S1x,— Your report of the discussion upon Mr. Rae’s paper 
“On Iron Shipbuilding,” at the Association of Foremen 
Engineers, intimates that I not only disapproved of certain 
patents, but condemned all patents. Permit me to say that I 
must have been misunderstood. What I intended to state was, 
that in my opinion every shipbuilder ought to be perfectly 
free to connect the keel and keelson of a ship with the stem 
and sternpost, if he sees fit; and that the attempt to deprive 
him of this liberty, except upon the condition of paying * 
royalty toa patentee, ap; to me preposterous. I a 
added that if patent claims were pushed to such extreme 
lengths as this, all patents, and the patent system itself, 
would be laid open to objection. Beyond this it was not my 
intention to go, as I have not yet weighed the advantages 
and disadvantages of the patent system with sufficient care 
to form a final judgment either way. 

I am, Sir, your very obedient Servant, 
May 11, 1869. E. J. Reep. 


Tue Ariantic Terecrara Tarirr.—Notice has been 
given that on the let of June next the tariff on Atlantic 
cable messages will be reduced from 3/. 7s. 6d. for 10 words, 
and 6s. 9d. for each additional word, to 2/. for 10 words, 
charging for address and signature, and 4s. for each addi- 
tional word ; that an important reduction will also be made 

| for newspaper —_ messages, and that all political and 
| genera) news will be conveyed from either side of the Atlantic 
| at half rates. This will practically reduce press messages 
from 6s. 9d. to 2s. a word. The company state: “ It will be 
| remembered that the Anglo-American ‘Telegraph Company 
| started on the 28th of July, 1866, less than three years ago, 
| with a tariff of 207. a we Eoane an average of 
| 20 messages a day, and yieldin . On the lstof Novem- 
| ber following, after three months’ trial of the 20/. tariff, the 
price was reduced to 10/., and under it the daily average 
| number of messages was increased to 64, and the average 
| amount earned per day to 5797. This tariff was maintained 
| until the daily average amount earned under it exceeded that 
| under the 20/. tariff, and on the Ist of December, 1867, the 
| directors, seeing the benefits derived from the reduction to 
| 101., again reduced the price of to 51. 6a., and this 
| sum was until the 31st of August, 1868, exactly nine 
| months, and t spear whch ghey” os under it more 


| inereased the daily earnings by 567. The price of messages 
| was again 20d on the st of September last to 81. 7s. 6d. 
| when.the average number of messages increased to 216 4 
| day, and the earnings to 645/., or 10/. a day higher then 
| the sum earned under the 5/. 5s. tariff.” 
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APPARATUS FOR TURNING IRREGULAR FORMS. 
DESIGNED BY MR. W. H. NORTHCOTT, DEVIZES. 
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Ws illustrate, above, a peculiar form of slide-rest designed 
by Mr. W. H. Northcott, of Devizes, for turning articles of 
irre sections. This system of mechanism differs from 
the Blanchard and other lathes, inasmuch as it is applicable 
to ordi slide and screw-cutting purposes, in addition to 
its capability of turning irregular forms. 

A 1s the centre line of the lathe spindles, B is the lathe bed, 
which carries a pair of ordinary headstocke, C is the saddle of 
the slide-rest caused to travel along the lathe bed by means of 
the leading screw, E. D is a rest-holder bolted to the sur- 
facing slide, for receiving and carrying any convenient form 
of tool-holder and slide ; an ordinary short slide with Willis’s 
holder is shown in place, and carrying a light fly-cutter. 
This or other cutter is driven from overhead by means of a 
cord or gut which is kept strained in every position of the 
slide by means of the lever, G. The shaft, F, and the lead- 
ing screw, E, are driven from the lathe head suitable 
change wheels, which of course vary according 
® required ; but generally the shaft, F, at the back of the 


lathe bed runs at the same speed as the lathe spindle. The | produce on a surface, it is shown that by moving the 








| 


ing to the relative | 


surfacing slide carrying D is caused to move across the saddle | 
by means of the screw H, either by a handle in front, or | 


automatically by means of a worm-wheel, I, driven from a 
worm on the shaft, F, the motion of the worm-wheel, I, being 
communicated at will to the screw by a sliding clutch. The 
surfacing screw, H, is continued past the worm-wheel and 
clutch, and at its end is fitted with a bearing and adjusting 
nut to run in a crosshead, K, which crosshead slides on guides, 
L, one each side of the screw. The shaft, F, carries a small 


wrought-iron mitre wheel, which rotates with the shaft, but | 


by shding along it is enabled to follow the saddle anywhere 
oe the bed. This mitre wheel gears with a similar wheel 
below it, attached to a short stud having its bearing in a 
casting fastened to the slide-rest saddle, At the lower end 
of the vertical shaft is a spur wheel, one of a series of changes, 
any of which may be used to obtain the required speeds. 
There is also another longer vertical spindle, which rotates 
in a boss forming part of the same frame. At ite lower end 
this spindle is also fitted to receive a change wheel, driven 


either directly by a wheel on the other spindle or through | 
double or single intermediates carried by the short radial arm, | 


M. The top of the long spindle has a large collar or dise, to 


which is fastened another disc or receiving-plate,». The | 
fastening is made by two bolts with T-heads fitted into a | 


circular undercut groove in the top plate and passing through 
the collar below. The edge of one plate is graduated, an 
the other has a pointer attached to it, so that the top plate 


may be moved round any distance and there fastened by | 


tightening the nuts below. The top surface of the upper | 
plate is tapped with a number of holes to allow of fastening | 


various shaper-plates to it. The sliding crosshead, K, carries 
a suitable rubber, O, placed just below the bearing of the 


surfacing screw, and the shape of this rubber depends upon | 


the sha f th -plate, bei someti: fiat bar, | M ; 
ee ee me. erecta. The | for the copy, and rotating it very slowly com with the 


sometimes a roller, and at others an angular point. The 
surface screw, H, has its usual bearings in the metal of the 
rest saddle, but the collars to the front bearing are formed by 


four nuts, shown dotted, which allow of any ars ved | 


taken up. The inside pair of nuts, however, must 
back hei irregular mechanism is in use, asthe screw, H, 
has then to slide endways through its bearings. 

On the lathe being started, the mitre wheel on F drives 
the first vertical spindle, and this motion is communicated 
by the change wheels to the re agar attached to the top 
of the second or longer spindle. ‘The shaper plate in 
rotating being pressed against by the rubber, O, causes the 
crosshead, K, and screw, H, to reciprocate or slide endways, 
and this reciprocating motion of the screw is, of course, par- 





| ing just as in ordinary turning. 


taken of by the surfacing slide ‘and cutting tool, carried by 
the slide. The rubber is kept in contact with the copy-plate 
by a weight attached to the slide, and passing over a small 
pulley in front, so that the surfacing slide may still 
moved by turning its screw, and the pressure agai 
copy-plate is not influenced by the positi the 
When using the mechanism the surfacing slide should 
well oiled and made to slide freely, as then 4 less weight wi 
suffice to keep the rubber against the copy. 

The shape of the copy-plate is not as a rule difficult to de- 
termine, as any copy will either produce its or 
its inverted profile, ing to the position of the tool’s 
point relative to the centre of the work. The best for 
ascertaining the shape of the plates is by means of a 

With an eccentric cirele for the copy-plate a variety of 
fame con be paplnced ; the sovinttle 0 uce an eccen- 
trie with the tool's point either side of the lathe centres ; but 
a slight alteration of the position of the tool will alter the 
figure. Whatever figure the copy-plate has been shaped 


icFee 


along the lathe in the ordinary manner, a long shaft of 
same section is produced, and this shaft can be made taper- 
n most of these applications of the mechanism the 
and work make equal rotation ; but in some cases it is more 
convenient for the copy-plate to rotate two, three, four, or 
other number of times to one of the work, as a simple copy4 
ih ecten a ren) diane aa between the speeds of 
y having a very slight difference between 
the copy and work, the latter is rendered spiral; that is, 
whatever shape its section may be, that shape continually 
changes its position. If oe aw! rotates faster than 
the work, the spiral is left- , if slower it will be right- 
handed. The pitch of the spiral will depend upon the rela- 
tive - apeke copy, tool, and work, and is the distance 
travelled by the tool during one turn of the spiral. These 
spiral forms are rendered tapering in the usual manner, and 
secondary spirals of any pitch can be cut upon them. 


: 


The irregular shaped mechanism is'very usefully applied to 5 


turning cams, the cutting tools depending, of course, upon 
the shape to be produced; but, as a rule, revolving cutters 
are to be preferred, as the lathe may then be run slowly. 
Curved slots and grooves also are easily and automatically 
cut by means of this mechanism. 


It will be understood that when articles of irregular trans- | j 
d | verse section only have to be turned, the work and copy- | known 


plate generally make equal rotations; and when the position 
of the section has to vary, there must be some slight dif- 
ference between their speeds. By giving the copy a v 
slow motion, compared with the work, instead of the artic 
having an irregular transverse section, it is turned circular, 
but of irregular jongitudinal section. 

For instance, by having & copy-plate formed of a true spiral 
tapering shafts are uced. Having an eccentric circle 


work, the work is circular in section, and is formed longitu- 
dinally of a series of alternating internal and external curves. 
This shape is produced automatically, and may be rendered 
tapering, or a spiral of any pitch may be cut upon it, just as 
easily as upon a cylinder. 

The ical applications of Mr. Northcott’s mechanism 

various. The curves of connecting rods 
are very rendily produced by an eccentric circle copy-plate. 
The curved faces of bell can be produced to any ex- 
tent or to any number on the same shaft by the repeated 
rotations of a small eccentric plate. : 

The drawing rollers of spinning machinery, handles of 
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wire-gauze instead as usual. 

(#804 lu 64) Johe Hawothor, of Preston, patents 
of sadhlnes, the poowbarttios 

of w could not be described 

(No. 2306, 1s. 4d.) 





starting levers, bolts with countersunk heads, and many other 
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Jacob 
machine for plan- 
is stated by the 

about one- 


uM erinslng 


s. 10d.) Hermann Moritz and Jacob Reinach, 
t an arrangement of file-cutting machine, 

uire drawings to describe 
we wai: of 24, Hearn -street, 
porate Soe equilibrium slide 
slides moving ween two opposite 
faces. These valves are entionl in 
those which have been long applied by Mr. 

bert P Wileon to steam-hammers. 

(No. 2424, 1s. hey Marmaduke Wilkins, of 2, St. James’s- 
terrace, and J lark, of 28, Tec, a ape terrace, Pad- 
dington, Stone af “ sheet flue” boilers and condensers, 

the peontarttien im ty. construction of which we could not 
dane describe briefi 

(Ne 2429, Is. 4) Py. Cape, Batons of Glasgow, 
patents arrangements ydraulic ng machines. In 
some of these machines a tube catends from the 
vessel down to the material to be excavated, this tube being 
traversed by a shaft carrying at its lower end spiral cutters. 
In some cases this shaft also carries vanes or blades which 
cause an upward current of water to flow through the tube, 

‘tee up the excavated material; and in other 
cases this upward is caused by flyers or vanes working 
within the tube, but driven by an independent shaft running 
at a higher than the cutter shaft. 

(No. 2430, 10d.) Samuel Plimsoll, of Whiteley Wood, 
Hall, Sheffield, patents arrangements of shoots for dis- 
charging coal from railway, wagons into barges, dc., The 
main feature in these plans is the employment of a series 
of hinged flaps so arranged as to keep the shoots always 
nearly full, thus preventing the coal from falling any great 
distance from the trucks, and effecting a reduction in the 
amount of breakage. 

(No. 2483, 4d.) George Nathaniel Shore, of Lyme Regis, 
patents driving studs or pins, of chilled cast iron or hard 
steel, into the rubbing faces of brake blocks so as to increase 
their durability. 

(No, 2446, 8d.) Edward Evans, of Bryn Alleyn, near 
Gresford, patents various connected with the mounting 
and driving of millstones, &c., which we could not describe 
without the. aid of drawings 

(No. 2449, 10d.) Fredrick William Kitson and Pierre 

of Leeds, eonnd the arrangement of friction clutch 
pi am we illustrated and described on page 279 of the present 
volume. 

(No. 2450, Is. 4d.) Cuthbert Greenwood Johnson, of 
Portrack House, Stockton-on-Tees, patent ts of 
wpe | machinery, of which the peculiarities could not 
be ex clearly without the aid of drawings. 

— 2458, 10d.) Martin Benson, 14, Hinde-street, Man- 


see, Ch a combined t of Charles Burley, of Cinein- 





ety valve and low-water indicator 
the arrangement being such ‘that the valve is 
by water contained in a tube and hollow hen, 

Weick betes en whea the water level falls too low. 
CN, 2461, Is. 10d.) James ay anges of Darlington, 
patents methods of man nd steel, which it 
would require too much space to ribs have, bul of which 
pies hit en a aa ten 


Gumar Proven Marcu is Frasce.— Itural 
side se Cpe The ye ee Apter 

t week witnessed a t 

* old cethedral town of Chartres, ay 
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“THE PATENT JOURNAL. 


gp ig 1 oy | 

982. CaLpweia Las, 
Be Be ny BG 
to render them comparatively innocuous, « to obtain an useful 





. Fleet-street, “ a 
- motive power, and io the 


n’s-inn-fleids, “ Improve- 

d steam generators.” 
, Clerkenwell, * Further im- 
wisting and winding 


; Bi 
FITmGeRALD, Laxey, 
or of 

1213, WiLttam BERT 
improved toy. 

1218. Jonny Fieréieny Fruercner, junior, and 
WILtiaM FLaeTCHEn, , Salford, “ An improved 
mode of and a the wheels of velocipedes 
and other me 

1235. Geonos I Srorr, Tuomas Storr, 
ROBERT STOTT, And Wardle, near Rochdale, 
“Certain improv pes.” 

1237. JAMES cliffe, “ Improvements in 

apparatus for ‘lessing’ warps in machines called * slashers. 

1238, Georges Wars, 68, Queen-street, Cheapside, “ A ship-weir 





course Of rivers or other running navigable streams.” 
1241. MAuk HiLtary, Andover, “ Improvements in harrows or 
*” 


1247, Wiiwam PaLiissr, Army and Navy Club, Pall Mall, and 
THOMAS Es@Lisu, Wandsworth, “ Improvements in serew bolts, 
bolt- holes, nuta, and washers for armoar-plated structures.” 

1248. Newton Wis0n, 144, High Holborn, ~ Improvements in 
velocei 

1250. TLLIAM ALEXANDER LYTTLE, Grove, Hammersmith, 
“Improvements im voltaic batteries for telegraphic and other 


1251. Guones TomLivson Bovseiep, Loughborough Park, 
Brixton, “ lmprovements in sheep washing ratas.” 

1252. Samvet Surrn, Derby, “ An improved axle and axle-box 
for railway carriages and 

1253. WiLiiaM Baves Dick, Glasgow, “ Improvements in appe- 
ratus for extinguishing fires.” 

126. Joun WHITTAKER, San tron Works, Oldham, “ Improve. 
ments in machines for moulding wheels.” 

1255. Hewrxy Epwanp Newron, 66, Chancery-lane. “An im- 
proved mode of and apparatus for preventing the bursting of 
steam boilers.” 

1256, HeNkY EpwWaRD NEWTON, 66, Chancery-lane, “ Improve- 

iron. 


ments in ing 

1257, Tuomas WILSON, Birmingham, “Improvements in cart- 
ridges for breechloading firearms. 

1258. Epwenp TaTeam, Nottingham, “Improvements in the 
construction of levers and of ‘nebs’ or thread carriers for warp 
machines.” 

1263, AL#nep Mvig, Britannia Works, Strangeways, Manchester, | 
* Improvements in stocks and dies for screwing bolts and other 
articles.” 

1264, Jacon Weicet and Barnett WeieR., 384, City-road, “ Im- 
provements in the manufacture of shirt stads and solitaires.” 
1265. RosertT Fosters, Liskeard, “Improvements in machinery 

for © and pulverising.” 

1266. Jouw Heal, Axmi “ Impro in harrows for 
working or cultivating the soil.” 

1267. SAMUEL BROOKE, Brighouse, “Improvements in or ap- 

ble to for carding and otherwise 
woo! or mn hy fibrous sub f 


preparing w or 

1268. James CraBraet, Sheffield, “ Improvements in machinery 
for cutting shives, bungs, corks, piles, or other ta pegs.” 

1269, CHARLES DENTON ABEL, 2, chameptca-bubdines “in 


pre iny 

1271. DONALD ARCHIBALD SINcLamm MACKINTOSH, Glasgow, “A 
new or improved cask 

1272. ALEXANDER Jack, Maybole, “Improvements in reaping 
and mowing machines.” 

1273. ALBXANDBR OLARK, 53, Chancery-iane, “ Improvements in 
reaping and mowing machines.” 

1274. Jauks Cupesrap, Hingham, “Improvements in motive- 
power machinery.” 

1275, Orro EN@HOLM, Edinburgh, “Improvements in the pre- 
serving of articles of food, and tn the or apparatus 

therefor or connected therewith.” 

1276. OTTo Lo aaa Edinburgh. “ Improved means, tus, 
and h taini ng vaught fish in iife for 3 for 
plicable also for cer purposes.’ 

1278. Tomas Forsren, ——— and Perex Bavsey Cow, 
jan. Streatham Common, on Ae tee im compounds con- 
taining india-rebber, gutta-pe or balata, and in the manu- 
factare of such nnn ot 

1279. Wii1aM Rosser Lake, §, h buildi “Im- 

provements in the construction 7, axle boxes for railway carri- 

agos and other vehicles.” 

1280. Grorer Wuire, 68, + pa street, Cheapside, “ An improved 


apparatas f 
1281. D . il-terrace, South Circular-road, 
Dublin, and Wittiam TURNER, Hammersmith Lronworks, 
Dublin, ‘ * Improvements in velocipes 
1282. ALFrep WATsON, Nowlagsde quecs-stad,,’ eo 
im sleeve links, solitaires, glove fasteners, and similar 
articles or fasteners.” 
1264. Henry HALL, Burton-on-Trent, Improvements in ob- 
taining motive power and « therefor.” 
1285, Josurn KNowWLses Broapwxnt, SaMUst Prestwich, and 
JOmN PRESTWICH, ip pe “Tm: te in the 




















‘or 





set, Jems MITH, 2, Stanley-terrace, Rathgar, “ Lmprovements 
wes apparatus for preventing collisions on 


or movable dam for cleaning and appropriating the bed or | 


Grants of Provisions} Erotegtjap for Six, a 
|} 863. Tuomas Cannopvs, ox cattle tal wagome : 


“ Certain 
the same in order 








straction of 
1901. HeasertT Wiis 
“i vements in the 


1902. THomas Asppex, 1 
Epwarep Hewrrr Lau 


road, Leeds, © lm 
1303, JouN — Ss 





ANTOINE FROMENT, 82, Boule- 
in re s for in- 


beverages. 
Epwarp Bartow, Litie 
winding yarns or 














Villas, Northumberland Park, 
Totte in folding or ¢ollapsible tables, 
stands, 


| 1318, ; Mi. Lamroace Pountney-lane, “ Improvements 


| 





| 





et, SD- | 1952, Jous Marruias Harr, 76, 





; 


inv entilating hata” 

1314, Tuomas Bostock, Stone, “An improved application or 
method of applying clastic fabrics in the mamufacture of boots 
and shoes.” 

1315, Ropert BENNET mb ver Boston, U.S., “ lmprovements in 
rigging square-rigged vessels 

1316. JuLivs FRouics, 2, Park Villas, Lonsdale-road, Barnes, 
* Improvements in spparatus for generating gas to be used in 


gas furnaces.” 
1317. ALBAN MEREDITH, 96, 7" eptoeaeal ‘ Lmprovements in 
the manufacture of iron and s 
1318,. Davip Guer, Rosear ‘Soatee, James GOZNEY, and 
THOMAS ATKINSON, Steam Plongh Works, Leeds, “ Improve- 
ments in apparatus to be used in cultivating land ‘when steam 
wer is em, 
1319, Wiudiiam Epwarp Genes, 11, Wellington-street, Strand, 
“ Improvements in the construction of pianofortes and other 


es instruments.” 

1320, ENRY Bray and Henny ADAMS, Nottingham, “ Improve- 
ments in graining in of] colours.” 

1321. Wiliam Ropert Laks, 8, Southampton-buildings, “Im- 
provements in apparatus for generating and 
and in furnaces for steam generators and for other purposes.” 

1322, MagMapUKe WILKIN, 2, Saint James-terrace, and Jonny 
CLARK, 10, South-street, Finsbory, “Improvements in radiating 
the axles of railway carriages.” 

1334, OswaLp Ross, Bolton, “ Improvements in steam engines.” 


Inventions protected for Six Months on the 
Deposit of Complete Specifications. 

1310. Henri Apaizgn BONNEVILLE, 10, Sackville-street,” A new 
and improved means of concentrating the caloric of heated 
water used for bathing purposes.” 

1332. Francors Boyeavp, Rue du Gond Angoulhme, “ Improve- 
ments in apparatas for making bottle envelopes,” 


Patents on which the eater Duty of £50 has 


1263, ARTHUR | THOMAS — ee “Improvements in 
the or '—Dated 4th May, 1666. 
1264. Henny Dovenas or Sonendn dilemmas ee 
2a ne a ae therefor.” ted 
4 
1281. Janus Mars, Dukinfield, “Certain vernents in ap- 
paratus for lubricating the spindles emplo in a for 
spinning, doubling, or twisting fibrous materials, which is also 
- plicable for lubricating the ‘foot bearings’ of any vertical 
—Dated 5th May, 1866. 
loz, Gsorer Davies, 1, Serle-street, “ Improved apparatus 
exhausting and com air, applicable to the transmission 
of despatches and other ob; through tubes, and to raising 
Dated Sth May, 1866. 
1291. Hewny Kinnatan York, Grange Town Ironworks, Cardiff, 
* Improvements in the manufacture of iron and steel.”—Dated 


5th May, 1866. 
1317. Jomw Re SSELL SWANN, 21, Leith-walk, yey “Im- 
in ins or appératus to be used in burning 
ime." Dated : Sth May, 1866. 








Cheapside, “ Improvements in 
ng knobs or handles and their epindles to locks and 
fatches.” Dated ith Mey, 1866, 
WILLIAM PRossER, York-terrace, St. John’s Wood, 
“ Improvements in a a for treating metals, metallic ores, 
and other mineral substances.”—Dated lith May, 1866. 


Patents on which the Stamp Duty of £100 has 
been Paid. 


21. Sqamms MELLOpEW and THOMAS MELLODEW, Moorside 
Mills, Oldham, and CHAarims WILLIAM KesseLMEYER, Man- 
eg el Improvements in looms for weaving.”— Dated 3rd 

ay 

1337. James Rosoor, Belltane, Leicester, “An improved lubri- 
eator for steam .”"~ Dated 5th be 1862. 

1342, Bexsamin Coons, of wey 4 House, Anthony, — 
ae ee eonstraction of implement for cutting turf. 

5 


and 1360, Parr r liowan Cotoms, of Her Majesty's Deters, 
in arrangements and apparatus 


Devon vements 

® vo _Deted Th Mag, 1062 

1976, WILLiaM me mee a ~ Improve- 

therewith, sdapted 10. to paeking pty meni 
cotton 

stances,”—Dated Sth May, 1562. 
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°c 


= 


the boiler , and kept account ; 
coal used tains seventh measured the quantity and 
temperature of the feed-water, aud an eighth recorded 


the quantity and temperature of the water drawn from 
the steam jacket. The results obtained are as follows : 


observed 
the weight of 


by Mr. Farey and Mr. B. Donkin, jun., afi 


ketted Cond. 





rouble-Cylinder J) q-beam Steam Hingi 
SO.horee gominal, constructed by Messrs, B. 
and ee Bermondsey, London. 
cette Having ell seopoaivey a in, 
vin 
and 9h * 3 ie 
I horte power, with four in- 
= } diegram taken every half hour, 
w See ee oi 
Preseuse of Lim, Goiker house by mer- 
aken éyery half hour, kept 40.9 Ib. 
440 eee ~~ 2S ~ 
Pressure of probe ang engine house, taleegi 
half hour, mean wos PRLS pig iad ; ore. 
Duration of : ~ ety — 10 hours. 
anes in 82.48 rev. 
~ ) mercurial gauge, mean 27 in. 


$i 6 
46.21 HP, 


mean speed . ‘ 
Vacuum im condenser by 
= © 3 Going in from a deep arte-) 590 

sian well quite constant j r", 
Coming out, taken photo- |} 89.54" 


UE}sUC0 USeyR, om syQ0UN! 


y, mean .,. 
Degrees of heat put into 
condensing water or rise 


Quantity of water per min., 

measured over a tumbling 408.32 Ih 
bay 6 in. wide, height re- — 
corded photographical! y 


Pound -« per mainute, ) 
or unite of heat 408.32 1lb.x > 


36.54~ one 
er minute 
ree power 322.87 
} Taken every quarter hour, mean 207° 


36.54° 


-~ 
Ayyuenge = aunguaadw 


we, OEE *49Vy Zuwcepac. 


14920 


m 


Pound-degrees 

r indicated 
WR 
46.21 





se enguivddy oryduaZojoyd Su; 


5 
2) 
- 
© 
a 
> 
" 
4 
= 
— 
E 
& 
“4 
~ 
o* 
5 


sovdep-panog 


pure anges 
ow 


“yes 8 Aq 


a) A 


WHO 2OFw AA 


unds accurately weighed 17834 Ib. 


Pounds per minute 2.97 Ib. 


Seer Weg 


4 { Total 


¢ 


® oanjwaod (dea arveys e ommyesed 


Taken eyery ten minutes, mean... 74}° 


“may, w1033) 4yHuwnty 


—— 


OD s07v Ay MOI 


104044 Ib. 
1040.4 Ib. 


Pounds per hour ... 
17.34 Ib. 


Total water evaporated in pounds... 
Pounds per minute 





UOTE) 199V yy pooq 
Sy1y00n 


surdu 


on 


Description of boiler ; vertical tubular. 
Total quantity of coals burnt, accurately 
weighed (quality of coale—Welsh, but 1204 Ib 
very inferior, great deal of dirt, shales, . 
pen Fa and clinkers)... : od 
Pounds water pound coal burnt, or effi- 
eiency of boiler with this coal ose 
Pounds coal per LHP. per hour oat 
Pounds water eva from temperature ? 
of 74;° por LHP. per hour an és 
Expansion with steam cut off at about ;sth 
stroke in small cylinder, allowing for 
passages aud clearances, about oad 
Number of indicator diagramns taken, four 
always taken simultaneously, two st tp 84 
and two at bottom of the two cylinders 
Temperature of outer air, fine day ood 67° 
Temperature of steam engine house, mean ... 76° 
Height of barometer... ood “ on 30 in. 
Tallowed cylinders twice, li pints tallow used, also 1 pint 
of oil for all other parts, 
This same steam engine indicated when running empty, 
ineluding cald water pump, was found to take 3§ indicated 


(ther pevi om this engine gave & result of about 
28 pound gree. ith cut off in the high peesoure cylin- 
der, 823 pound-degrees at ths. 


8.72 Ib. 
2.61 Ib. 
22.61 Ib. 


Il tol 





ie 


1197 x 17.34 = 10,599.18, 
Again, if we assume 
evolved from the furnace per 
further adswme that the 
0.24, and'that they were into the chi 
at = tempi re of 400° above at which thear 
was 46 the fire (all fair assumptions), we get 
2x 24 x 0.24% 4004608 units as the quantity of 
heat carried off per minute by the waste gases. We 
can thus ny yy ope account for the heat generated 
per minute by the combustion of the coals as follows: 
Thermal 
Units, 


of waste 
of fuel 


Heat absorbed by the generation of steam 
carried ‘off by waste gases 
lost by radiation, imperfect com 
Total ove eee eee +» 27,000 
Of the 17.34 ib. of steam produced per minute, 
2.97 lb. were condensed in the steam iecket and dis- 
charged as water at a temperature of 207°. Of the 
steam thus condensed in the jacket, each pound thus 
gave up 1201.6°-207°=994.6 units of heat, and 
aplying this number.by 2°97 we get 2953.962, or, 
6 4954 as the number ie lb heat pee ate 
FEO Up steam, jacket. weight of steam 
Fe > the cylinders of the engine (supposing 
om to taken place on the way from 
would bo 17.34--2.97--14.37 Ib. per 
mi Sy maa ultimately i 
ntwell a8 water at a temperature of 89.54°, 


abstracted from it om*i 


the generation of , 


of steara, thi dey conied 

the water bemgedrawn off, from in aoe f id 
discharged from the hot-well at — 
than it is supplied to the boiler. Thus the 297 Tb: 


of water withdrawn from the steam jacket had a tem- 
perature of 207°, or 207 -—74$=152$° higher than 
that of the feed; and 2.97 x 152.5 =393.525, or, say, 
3934 units are thus accounted for. Again, the con- 
densed steam in the hot-well had a temperature of 
89.54, or 15.04° higher than that of the feed, and 
multiplying this by the weight of steam passing into 
the hot-well per. minute, we 15.04 x 14.37 = 
216.1248, or, say, 216 units thus disposed. of,.a quan- 
tity which, added to the 393) units ahove accounted 
for, gives. 2164393j=—6094 units, or half an unit 
more than the deficit above mentioned, The disere- 
pauey of half unit is of course due tothe decimal parts 
of an unit being neglected in our former ealeulations. 

To return now to the 18,933 units of heat per minute, 
whieh have to be acconnted for. In the first place, as 
the engine was developing 46.2] horse power, 46,21 X 
$3,000==1,524,930 foot-pounds of work were being 
performed per minute, and dividing this number by 
772 (Joule’s equivalent), we get 1975 as the number 
of pound-degrees or units of heat transformed into 
work. Next, it will seen, on reference to the report 
of the experiments, that 408.32 lb, of water were dis- 


and | eng 
heat of these gases is 


charged from the hot-well per minute, and subtracting 
from this bayer Aer 1437 Ib., resulting from the 
condensation of the steam passed through ine, 
we get 393.95 Ib, as the actual quantity of water which 
was raised in ——- 36.54° ; = a x 36.54 
OF, say units minute 

minute disposed of as 


Thermal Units. 
1,975 


Converted into work 
14,396 
2,563 


to ing water -.. 
ishaian seo 
Total -“- 


«+ 18,933 
The summary is a very striking It shows that 
even in an engine of thoroughly design and work- 
manship, working with what is considered a very low 
ion of fuel, but about 10.4 per cent. of the 
total amount of heat parted with by the steam is con- 
verted into useful work, whilst rather over 76 per 
is i ite, the comtensing “water, and shost 





ways 
t6 the sum 17,489,794/., 
ated in the Table to be the ambant-of subvention 
granted to the lines by the Government, we should 
state that this amount is exclusive of a further sub- 
vention of 1,200,000/., which the Goverament has 
recently granted, and which is being distributed pro 
ratd amongst the several railway companies. So little 
is generally known in this country concerning the 
Spanish railways, except by those immediately inte- 
rested in them, that we believe that the particulars 
we now publish will be regarded with considerable 
interest. 


in, 5 t “4 y 








A New Sream Pump.—wWe have recently seen in action, 
at the works of Messrs. Hayward Tyler and Co., of Upper 
Whitecross-street, a new arrangement of steam pump, which 
is being oo na ant pa country by that firm, one sank 
from its simplici em. pears to us likely to 
come into aon use. i ae. been desi by 
Messrs. Cope and Maxwell, of Cincinnati, U.S., who have 
already constructed and set to work a large number of them 
in Sooo iprinreecs- F pe ey are ina 

‘the same rod; and the distribution of the steam 

indrical lide valve, which 


q 


his place 
pany’s steam traction engine “ Pioneer” shee 
great was the astonishment of some of the country people to 
see an immense (as they called it) fire wagon travellin 
without either horses or oxen. It is devoutly to be wishec 
that many more of the same kind of eugines may follow, as 
it is deplorable to see many thousands of tons of copper ore 
iying upon the company’s grounds without the means (un- 
less by the old process) of being ti ted to a port of ship- 
ment. The engine was made by Aveling and Porter, and 
combines the latest improvements suggested by their great 
experi in this class of machinery. The trial trip 
this place to Springbok was made on the 19th March, the 
engine leaving iep early. in the afternoon, soeenting 
with ease the steep gratiient at the tol] gate, passing throug’ 
the village to the reduction works, and agen ney M2 Ookiep 
;. On the following Tuesday, under the manage- 
ment of Mr. W. Morshead, the company’s resident engineer, 
a more severe trial was made, the engineer, in the presence 
of the company's superintendent, ascending a steep hill on 
the Nababeep road, the path being in places very rocky and 
cut up by water-courses. In returning to Ookiep, an old 
wagon road was taken in which a deep “sluit” was met 
wih. This also was easily crossed. The engine seemed, in 
fact, able to make its wa Z anywhere that an ox 
wagon could be driven, it will doubtless render valuable 
in the of ores and materials.—The Cape 


Argus, April 3, 1869. 
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Lines of Railway. 


TABULAR STATEMENT SHOWING THE PRESENT STATE OF SPANISP RAILWAYS. 





Names of Concessionaires, 


4 
i 








Madrid to Valladolid 
Valladolid to Burgos 
Burgos to [run 


San Isidro de Duenas to Alar 


Alar to Santander 


Quintanilla de las Torres to 


Orbo 


Medina del Campo to Zamora 


Orense to Vi 


Medina del Campo to Sals- 


manca on on 
Palencia to Ponforrada 


Ponferrada to Corunna 
Leon to Gijon 


Santiago to the Puerto del 


Carnil 


Sama de Langreo to Gijon ... 


Tudela to Belbas 


Mines of Triano to the Ria 


de Bilbao ose 
Madrid to Saragossa... 


Saragossa to Escatron 
Saragossa to Alsasua... 
Saragossa to Barcelona 


Tardienta to Huesca... 
Lerida to Montblanch 


Montblanch to Reus... 
Reus to Tarragona ... 


Barcelona to Granollers 


Granollers to the Rambla de 


Santa Coloma 
Barcelona to Mataro 


Mataro to Arenys de Mar me 
Arenys de Mar to the Rambla) Barcelona to 
gueras Railway Co. 


de Santa Coloma ... 


Rambla de Santa Coloma to 


Gerona ose 
Gerona to Figueras idee 


Figueras to French Frontier | a 
«-|Tarragona to Martorell and 
Barcelona Railway Co. . 


Tarragona to Martorell 


Martorell to Barcelona 
Barcelona to Sarria ... 


Selgua to Barbastro... 
Madrid to Almansa ... 
Almansa to Alicante 


Castillejo to Toledo ... 
Albacete to Cartagena 


Aleazar de San Juan to Qui 


tanar de la Orden... 
Aranjuez to Cuenca .., 


Almansa to Jativa ... 


Jativa al Gras to Valencia ... 


ie|De Luis Escriba and Asso- 


Valencia to Tarragona 


Madrid to Malpartida ¢ 


Plasencia ... 


Alcazar de San Juan to Ciu-|Madrid to Saragossa and Ali-) 


dad Real 


Ciudad Real to Badajoz 


Belmez al Castillo de Almor- 


chon ove eos 
Cardoba to Belmez ... 


Manzanares to Cordoba 


Cordoba to Sevilla ... 
Sevilla to Jerez 

Jerez to the Trocadero 
Puerto Real to Cadiz 
Cordoba to Malaga ... 


Campillos to Granada 


Utrera to Moron 
Utrera to Osuna 


Juan de] Puerto ... 


cia to Corunna and of Leon 
to Gijon or north-western. 





The Heirs of D. Nicolas de 


Alicante Railway Com 
--./Saragossa to Escatron 
.--| Saragossa to Pamplon 

Barcelona Railway Co. ., 


...| Lerida to Reus and Tarsagona 





{Barcelona to France by Fi-! 
gueras Railway Company | 


;..|Bareelona to Sarria Railway 


.-.| Madrid to Saragossa and Ali- 
cante Railway Co. 


«| De Carlos Vazquez Cervela... 
..|Aranjuez to Cuenca Railway 





|Almansa to Valencia and 
Tarragona Railway Co. ...| 


...|Ciudad-Real to Badajoz 
of Almorchon to Coal Mines, 
of Belmez Railway Cos. ... 


..| Cordoba to Belmez Railway Co! 
..| Madrid to Saragossa and Ali- 

eante Railway Co. coal 
..\Cordoba to Sevilla Railway) 


++ villa to Jeres and Cadiz 
"Cordoba to Malaga Railway! 


... 1 De José Espinosa y Zaleta.. 


George Baden Crawley ... 
Tharsis to the River Odul ...| Huelva Copper. Mines Co. .. 
Buitron to the Ria de San\The Buitron and 
Railway and Mineral Co... 


win} 2234 


60 
164 
154 


16} 
99 


47 
38 
170 


152 


120 


z4 
81} 


oo 


39 


208 | 
; 


30 














\Bobadilla to Antequera 
and Lojs to Granada 


Valverde to San Juan 








= 
| 4872 (60,897,757 | 17,489,794 
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174 

120 
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3463 
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The Guerriére, according to a reliable statement, proved so 
weak after a cruise of some 3000 miles that she required to 
bs Comes re-caulked. On the other hand, with the 
of the Inconstant’s iron hull, her engines may 
dxiven of thele maximum rate of speed as often as may 
be required without fear of any damaging effect upon any 
part of the shi 
On the bw then, and according to ao es ee 
subject, the Inconstant, built, engined, armed 
she m spgusatins very closely the beau idéal of an nd 
war frigate. For the most distant wren * “4 
rapid chase or tight, or as a convoy to merchant ship; 
she can scarcely fail to prove a most efficient vessel, an it 4 
a matter for much regret that the Vo and the Active 
have not been built, as it was originally intended they both 
should have been, of the same dimensions, and thus enabled 
to perform equally important services. 


New Worx ox rax Te.ecraru.—We learn that a new 
work on — hy is in the press from the joint 
pens of Mr. Latimer Clartt ted Mr. Robert Sabine. In its 
— arrangement this book is to be adapted for use 

‘pocket book” for telegraph engineers. It is to 
contain a full collect.on of pe rules and formule for 
the construction and testing submarine and overland 
lines and also ee and other tables of reference, 
— in general use, or which are considered by the authors 

Jeulated to facilitate the labours of their professional 
becthan in this branch. 





Tux Weise Inow ayp Trs-Piare Trapes.—The rail 
department of the Welsh iron trade is in full vigour, and 
prospects are quite as favourable as they have been at any 
time during the present year. Makers are so certain of an 
advance in prices that they are most unwilling to enter into 
large contracts for forward delivery at present rages. There 
are several buyers disposed to operate largely at current 

quotations, but makers show increasing reluctance to close 
vith them. Large quantities of rails continue to be sent to 
the United roy or Russia, and the Continental markets. The 
peepee be ee ee haat ce ie 
tons, ae United States took 19,99 
10,806 tona, the of the remainder went to 
the Continent. stone cule centoas uiet, and pros- 
pects of an improvement are very remote. The demand 
Ho hast furnaces at Britow: Fore. but stocks are very low. 
0 blast furnaces at Briton-Ferry, which have been out for 
pr er peda 2 obec es Muah eater ain. Tin- 
pst ker are well up ed with orders, and the mills are 
me ode running full time. is a slight improvement re- 
in the steam coal trade, but a large number of colliers 
ane hy to work short time. 


A Graear Exurerrios 1 Spars.— According to the 
it of the Times, there is a speculation 





ment, for holding 

Kecurial. After all i 1 

a vasieny of contin Seapeuthio’'in Motid. Gone man of 
— < oe ible in Madrid. Some man of 


hit upon Escurial as, in every 
locality. In the first place, although eral 
be 


Moun- 
y bleak’ between sutumi and 
as "wel as 8 sojourn in 
1 in t has been where found 
practicable to hold grest Exhibitines In the second 


i 


oF 


4 


in an edifice 
* 16 courts, L111 windows 
; 1200 doors, 15 cloisters, 86 stair- 
ting, 89 fountains, and about 32 
upon.’”’ 


on 
fh g 





MOODY’S PROPOSED 


batteries has been 
dean ond conten Sores 
on shore, in Yo ae for fxed 


tem im where t 
or Tun thoes with nosis, 
— is fully gained. The experience of the late American 
ar showed that peter lle af ped gly am leche 
contrated fre from jand works, the attack of floating batteries 
was fatal to them, checking their movements, 
of this class of defince, eloen epectally doa ‘al to the success 
of this class of defence, unless specially designed for an 
ticular duty, is a light yey of se combined wah qeost 
buoyancy, so that with heavy armour it may or 
water, and be independent of tide for entering or leavi 
harbour. It must be stable to obtain so far as is possible a 
gun deck ; it must be able to revolve so as to maintain a 
constant fire from any point whether ——- or attacked, 
and it must, except for station batteries, be with a 
sufficient speed. t must possess sufficient ion so that 
in the event of collision with a hostile ship it would not be de- 
too deep into the water to een, Caer 
of course strong enough to resist the shock of ramming. 
Dak pehh a tetoeny toate coer. 

The aa ving illustrates a of floatin 
the subj 2 read botore the Royal United. Service 
the su al Uni 
st susie mente since. The Tort is circular in 
plan as far as the level of the gun-deck, from which it ex- 
pands into four ra SN eee ee to 
enone we the gun-deck is covered with an 
plated roof, » and the rays are also 
cient strength to enable them to resist an enemy’s fire, or ram. 
The bottom is flat, so as “othe gun deck a 114 fy and it 
The outside diameter the gun deck is 114 ft., and it is 
arranged to ight 600-pounders. The inside diameter 


jemand for | of the os dege by f bin’ and the 
—. 


10 ft. 10in.; the depth of hold 
12 ft. 3in., and Ge din t of water 8 
ment bein 


being 
30 ft. from the axis of the pitch of a ship is 
stability for the turrets of a two-turretted sea-goi i 
and the len of the rays was adopted with the idea 
that it w be sufficient to enable them to take a bearing 
upon three ordinary waves. The hull would be divided into 
water-tight compartments, a central circular hold, and eight 
dive: t cells, so that, in the event of one of the rays being 
disab; ne pieuiodity aeeiden Such an 


portion of the 
There is little that eens Moody 
ee eS kine, bao cee ee 
ee ee Sar eee 
offensive powers, & comparatively insignificant surface 
for the practice of an enemy’s gun. In a fixed station to 
replace minor fixed batteries, for harbour defence, for the 
ee Oe eS ee t would not 
required, its real usefulness would lay, but for the swift 
and active service which our gunboats are so often 
upon to perform, we think it would be out of its 
and, indeed, we scarcely suppose that Captain Moody con- 
templates his craft should t that part 
our navy, but that it should be dev exclusively to 
Se eo eg Se implies it to 
sui 


Revuctios | IN THE Paice or Trw.—The smelters have an- | 


a 
ton all round, mak 


Soe inane ingot 3 
10s.; grain » tae, 143/.; and grain 
a 1471. per ton. 





As auxiliary to 1 ary he the i of floating 
harbours, 





FLOATING BATTERY. 


BORSIG'S EXPRESS LOCOMOTIVE. a 
We give, on the ot me ot be , an engraving show- 
ing a Se -srethen — of a class of locomotives con- 
structed , of Berlin, for the Rhenish railway, 
ohl is the locomotive ———s 
ite canto: eileach cn ter ett ia seal , 
passenger traffic, have four coupled wheels but 6 ft. 6 in. in 
The leading wheels are 3 ft. 4 in. in diameter, and 
the total wheel base is 13 ft. 6 in., the distance between the 
centres of the coupled axles being 8 ft. 2in. The trailing 
axle is placed below the firebox, the firegrate being inclined ; 
and the driving and trailing springs are connected by com- 
g beams, as shown. front ends of the tus ~ 

tog eprings are also connected by a transverse compensatin 
beam, which oscillates on a centie below the front end of the 
boiler ; and it follows from this arran, ey that the engine 
is virtually carried on three points li Borsig’s engines are 
> fone SS a the same or 
equivalent arrangements are adopted on almost all German 


The cylinders, which are 16 in. in diameter by 22 in. stroke, 
are outside ; and so also is the valve gear, which is of the 
“ straight link” kind. One peculiar feature in the boiler of 
So engue we sie Ganiiing p ie gust haghe genta Se 
firebox casing, a feature which has extensively adopted 
p angen os for the purpose of giving additional steam 

— to the engine at the hindend. In 
‘addition to the reieed box casing the boiler is also provided 
with a dome 244 in. in diameter, and 3 ft. 5in. hi at the 
leading end, as shown. The front and back of the » firebox 
easing above the firebox, and the keb above 
the eel ofthe tub, are stayed Oy Pats on edge acute wo 
them by strong Tan volaat nonmeet The crown of the fire- 


i = se lers or 
stays, w ex po J the firebox casing from side to 
= — which thus serve as ties between these sides in addi- 

oy cited Ie the firebox crown. These girders are 
ted lines in the engraving. 

as Sevemades 171 tubes, | jin diameter, and 11 ft. 1jin. 
long, these tubes of iron with ne ends. The heat- 
ing surface of the ie 60 equaze fect, leet, and that of the 
tubes (external) 930 square feet, making in all a heating 
surface of 999 square feet. The wei ht of the engine is 
30 tons, empty, and 33 tons 14cwt. when in working order, 

this latter weight being divided as follows: 

tons. cwt. 


On leading wheels ... oon eee il 4 
oo GE wo we aie wn 1l 6 
» tailing sit eee 10 6M 











Total - 3. 6Udi4 
The engine is provided with a six- wheeled tender, weigh- 
ing, empty, 114 tons. In the year 1867, Borsig supplied ten 
the class we have described, at the of 26501. 
engine and tender, and last December received & 
farther order for twelve such locomotives at the price of 
2533. per engine and tender. 


TRADE or THE Hinzpware ayp Igon Districts.—The 
has not 
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32 nominal) horse power, ec 
and Son, of Greenwich. Thite4 6 have oped; 
trial 200 indicated horse steamer has nine 
a mean speed of 15 miles per howt, an adozirable result , 
the dimensions are consid eer o 3 
The interior fittings of the bull are handsome, and the 
rangements Re ly have been carried out. Since 
arrival of the Victoria in Spain, we hear‘that she has 


great satisfaction to her owner, and ig eonsidered | 
and prettiest little steameron the beautiful Gundalquiver ri 


See eee 
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THE FISH-JOINT. % | 


To tux Evrrog or Exewweenisa. Bid 
Srr,—To try and damage the character of the plain 
attorney is proverbially the last resource of the edvoeate 
bad cause, and such T teenies to be the aim and object 
Mr. Bridges Adams, in imputing sinister motives to me 
my innocent endeavours to arrive at the true history of 
invention of the fish-joint. Iam ealled upon by that 
man to assure the — “ that no private interest 
my statements ;” those who know me at all, I 
will treat such an unworthy issiguation with the contem 
and ridicule it deserves; the rest of the community, w 
cannot be supposed to know anything about me, I am quite 
content should form their own jencbesioaglaan the corre- 
spondence that has appeared in your columns. To convines 
the one solitary representative of the publie, Mr, Bridges 
Adams, of the purity of my motives in bri this matter 
forward, I fear would be an utterly hopeleaneaiitinhine: as 
it is quite clear to me his mind has never entirely recovered 
from the disturbing effects of that gering little incident 


at Bow, and that he is evidently at this moment labouring | j 


under the sad hallucination that I am, as he deseribes me, 
“hunting in couples” with some one else, and bent upon 
some deep and covert design to deprive him of a fractional 
interest in some one of his other numerous patents,  Itiis at 
To some —_, to me, under these circumstaness, te be 
able to assure a diseerning and dispassionate thas J, 
entirely innocent of any such mad desi a: 

It is with the utmost reluetance I again venture to feeur 
for a moment to the primary matter under di as I 
feel sure your readers snust 
the whole subject. It is necessary, however, that E 
correct Mr. Bridges Adams's tepeated misstatement that I 
elaim for Mr. Ashcroft, or any one else, the sole invention of 
the fish plate. In the letter you were enough to insert 
from the latter gentleman to myself, a only im the credit 
of the invention is put forward by Mr. Asheroft, a claim 
whick I believe myself he has fully established. 

To show how Mr. Bridges Adams's quotations from those 


valued and most reliable records, the “ Minutes of Procesds }1 


ings,” given in your last number, may, like quotations from 
other more sacred teeords, be sometimes made subservient 
to particular purposes, 5 

derived from the same 

think, show v clearly 

invention of Ce ab pla 

pear, always remai 

Mr. ya appears to have suid, beg to observe 
that it does not in aay way-amount to an admission of Mr. 
Bridges Adams being the sole inventor: so far from it, I have 
it directly from Mr, Samuel’ himself, that be , 
Peter Ashcroft’s sesourtt 


correct. 


from 

plate direct my ‘ou eae “inerationto the prospec 
improvements whieh I from , q 
letter be bas still ip ak ag poe / a 

1 have arf ea Ey ng letter in order that I might 
reap the full benefit of Bridges Adams's i 
to the improved form of Bim. “feh plate, 
add that I have looked forward in 
of being able to offer be Mr Bridges personally, and 
the protession generally, ae pe vm pow hevin 
length arrived at — real calutetla! Taiabunemses. 
Imagine, therefore, my surprise and , disappointment on! y to 
recognise amongst the illustrations iar - last’ week's im- 
pression, the outline of a somewhat eseript figure, once 








familiar to those who took part in, or were present at, the 
discussions at the lactioution of Civil i 
years since, and which illustration Mr. 
apparently disinterred from the before-mentiondd 
Surely Mr. Bridges Adams cannot be 
cating the use of what he must by this ti 
no iron or steel manufacturer would ur 
at anything like a price that would 
available for the purpose he intends it ? 
never come into use during all these y 
more effective commentary upon its defects than anything 
that could be urged by me. It may be quite run, as 3 





y this time be heartily of |i 





Adams maintains, that its shape and outline 
uirements of a girder; the same may, with 
th chenk soca eae See 


R. Purce WrtataMs. 
ly struck upon quite a 
to the early, and, I may add, 
history. The facts are so 
BO 


» 


lor with Mr. W. B. Adams of the fish-joint 
with Me, Adams in 


forth. 

opinion engineers have of the fish-joint, I am 
persuaded few will indorse Mr. Ashcroft’s “ expejienes of the 
system of fishing,~. . . “he was of opinion that there 
would be a saving of 50 per cent. in the cost of maintenance 
of way,” neither will the ealeulation of the Permanent Way 
Company ten years ago be indorsed (in fact it is not), that 
by using cast-iron slee a saving of 80 per cent. would be 
had over timber. Apologising ~~ the length of this letter, 

Sir, ~~? 


Liverpool, May 19, 1869. 


LONDON ASSOCIATION OF FOREMEN 
ENGINEERS. 
To tHe Eprror ov ENGINEERING. 

Sin,—I regret that any mistake should have occurred as to 
the exact interpretation to be put upon the remarks of the 
Chief Constructor of the Navy when discussing, at a late 

ting of the above institution, my paper on Iron Ship- 


Witiram Dopps. 











, in which the i tion was di d 
was. afterwards brought out, and secured to 
as the joint inventors.” 
30,—) said: “The fish-joint was first 
joint in the year 1847. It was 
of Mesrs. W. B. Adams and 
therefore he thought it should have 
, instead of the former gentleman 
. May had been connected with 


; rw 
id: “ With reference to the fish- 


Bruff 
that Mr. Adams had nothing whatever to 
on ingitaname. The inven- 
. to Mr. Adams, 
perceive that it would become 
game time he felt it incumbent on him to 
pint waa Ieid down by himself prior to 
was his assistant, in 
. A timber bridge, of about 
i #60 weak for a locomotive to 
‘at high After some consideration, 
im that simplest mode of imparting 
’ the rails, thereby connect- 
the bridge. That had the 
g it tem safe, until a stronger struc- 
erected ; and, far as he knew, that was the 
of the fish-joink to the railway system. Mar. 
IMPROVED UPOR THE (DEA, AND THEN WENT 
‘and conjointly they brought it to its present 
Dplied it in a similar manner 


awkshaw said: “ He com- 
ing rails, and of rivetting 
as far back as 1846.” 


—_—-__ 
To crux Eprronor Excinesrine. 
Srx,—I notice in last-week’s impression that Mr. W. 
Bridges Adams pu a fish-joimt, which he considers the 
Komen z | —_ you oe 
trated for me in a previous num of your , was 
familiar with the joint he Stestenien, Bo od remark 
te — _ to _* I hope at 
opportunity to ure inting out 
consider ae isa substantial difference betteorn the 
moment I am sure your readers must 
lam, Sir, yours, &e., 
: Jamus Liveary. 
9, Vietoria Chambers, Westminster, 8.W., 
“May 19, 1860, 
. ' Towns Enrron oy Exeixexnive. 
Sta,—Mr. Adams in your last issue describes the fish-joint 
asa “ > ov oo ; 


and that “ the 
re tg gre 0 peep 


not the subject of a | po 


Way Com: 
the 
joint. “Bach joint consists of a pair of plates w 
and bolts weighing 11b. each ,to secure them= 
all. Tie royalty is.sixpence per joint.” What authori 
fucks claim, let those who can explain. } 
"“Mareh, 1853, was the adoption of the 
‘ fe i as he says, by groovil 
bolt heads and to make them 
correctly pointed out that t 
to the strength of the rail, and 
B's patent could not be an “ improv 
et was to reduce the section, i 
ty railway engincers paid royalty for 


Mr. Adams seemé surprised that the originality of the 
joint was not made known before now, refers to me 
an explanation. I may answer his query by putting another. 





building. As those remarks were necessarily summarised 
for publication, it was scarcely to be expected that the 
report of them in your journal could be minutely exact. 
My own belief was that Mr. Reed expressed his disapproval 
of patents in general, as well of mine in particular; but it 
would be uncourteous to persist in the belief after that 
gentleman’s denial of the fact. 

I cannot, however, but re-assert, notwithstanding Mr. 
Reed’s opinion, reiterated in Exeiserutye of last week, 
that some injustice has been done me by the Government in 
regard to my own improvements in iron shipbuilding. It is 
an indisputable fact that I first invented the system of con- 
necting the keel and keelson with the stem and sternpost, 
which is now adopted in the building of every war ship in the 
British navy. Equally true is it that no pecuniary advantage 
has ace to me from the admitted improvements. It may 
be that shipbuilders should be “ left lectly free to connect 
the keel and keelson of a ship with the stem and sternpost,” 
but I cannot admit that it is fair for him to adopt my own 
precise and patented method of making that connexion with- 
out acknowledgment. Mr. Reed, I am sure, would not act 
otherwise than conscientiously, but I fear he has overlooked 
some points in connexion with my invention, and hence un- 
wittingly done me but scant justice in his recent observations. 

I am, Sir, yours, &c., 
27, Fenchurch-street, London, James Raz. 


To tux Eprrox oF ENGINEERING. 

Srz,—lIn the very brief notice of the proceedings of the 
Foremen Engineers at their May meeting, it was stated that 
Mr. E. J. Reed had ex d himself as opposed to patents 
generally. This was the im ion of the writer; but after 
the disclaimer of the Chief Constructor in your last number, 
it must be admitted that that impression was erroneous. 


I am Sir, — &e., 
The Mint, May 20, 1869. 


osePH Newrox. 

Tus Manveactors or Gcyrowper ts Inpta.—The 
Government of India has of late been making efforts to turn 
out improved gunpowder fit for the new arms and ordnance, 
and equal to that manufactured at Waltham Abbey. The 
works have been in operation at Madras for some years, and 
are still in progress at Bombay. They have recently been 
completed at the most important of the three factories, that 
at Ishapore in Bengal. Ishapore is eighteen miles up the 
river from Calcutta, and three from the great mili- 
tary of Barrackpore. The extensive mills just 
erected after a visit to England by Colonel Boyle, R.A., the 
able superintendent, deserve the inspection of all military 
officers who may be passing through the capital. The 
buildings consist of a mixing house, two groups of incor- 
porating mills, a press, granulating, glazing, drying, and 
dusting houses, with a spare press, anes and drying 
houses. The works will turn out every week a hundred 
barrels of large-grained powder, or fifty of fine grain, at a 
cost of from 4/. 10s. to 5/. per barrel. On the old system the 
wder was manufactured for 2/. a barrel, and-the difference 
in price marks the greater perfection and utility of the new 
powder. Each building is protected by mounds, to confine 
within limits the effects of an explosion. A tramway all 
over the factory eqonomises transit and labour to a great 
extent. In all respects, save one, the Ishapore powder is 
made from the same materials and in the same way as at 
Waltham Abbey. That exception isthe charcoal. The dog- 
wood, alder, and willow used in England are not procurabie 








| here in sufficient quantities, though an experimental planta- 


tipn of the last is now being laid out by Colonel Boyle. In 
ir place the stalk of the Dhallruch, known m4 Urhur 
lytisis Cagan) is used. This is a favourite crop all over 
ia, but the charcoal made from it has this drawback, that 
more absorbent than that used at Waltham Abbey, and 
is feared that the powder, though quite as pure, will not 
so durable. mee as aay we 

su’ @ reserve powder great army 
Be Galante aod Subtechpane to Pesherer, and will 

have to be enlarged in time. 
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- greatest amount of light over the broad 
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NEW BLACKFRIARS-BRIDGE. 

We are sorry to say pv dg all of aetr ae 
this =a t thoroug in time opening by the 
24th of this month are at an end. The bridge cannot now 
be ready for opening before the end of June. This is to be 
regretted, because the most unceasing efforts have been 
made to get all forward so as to ae oe eee 
ceremony being held on the 24th inst, would have 
been a peculiar fitness in giving this work 
to the public on that day, for the 2th i i 
50th anniversary of Her Majesty's birth, and it is exactly 
the 100th anniversary of the date on which old Blackfriars. 
bridge was first opened. inci 
seemed to make it imperative that the bri should be 
opened on that date, and on none other; and . Thorn, 
the contractors, have done their utmost to secure such a 
desirable result; but it was not to be. Difficulties which 
no human ingenuity could have foreseen or lessened arose, 
so that the idea of opening this month was gradually and 
reluetantly @Bandoned, and the date is now postponed to 
some day not yet named at the end of June or the begin- 
ning of July. Even if completed at this date, however, it 
will be among the quickest built permanent bridges ever 
stretched across the Thames. The works were begun in 
June, 1864—that is to say, the old bridge was elosed at 
that time. It took 18 months to remove that ruinous di- 
lapidation, and it was not till the January of 1866 that the 
pr sent structure was commenced. It will thus, in June, 
uave taken three years and a half to complete it from first 
to last. Old Blackfriars was commenced in 1760 and 
finished, as we have said, in 1760, Veuxhall-bri was 
begun in 1811 and finished in 1816, Weterloo-bridge was 
also begun in 1811 and finished on the 18th of June, 1817, 
the second anniversary of Waterloo, after which 
the bridge was called; Southwark-bridge took six years 
to build, Hungerford five years, old Westminster 11, and 
new Westminster, from one cause or another, ag | 
the same time. tooden setae jem. : 
was completed. So that if'we get “Riackivinrsbridge in 
three years and « half from ite commentenient, we shall 
have no cause to complain of its i or of the speed 
with which the cabsuhign lewe Waee: Gels work under 
them. 

As far as regards the structure the new bridge may be said 
to be absolutely complete. All the iron ribs of the arches 
are “ bedded” and bolted together. These arches of - 
iron were, of course, built in separate ribs, but were not laid 
on the stonework of the piers, and rested entirely on the 
timber centering, with their ends about three quarters of 
an inch from the stone piers, from which they were wedged 
up. These wedges have now been knocked out, and the 
arches allowed to settle down into their places on the stone. 
No bed plates were used, but between the iton and the stone- 
work molten lead was run in, and when this had hardened 
the wedges were knocked away, the iron ribs at once came 
to their proper bearings, and in noinstance was any percep- 
tible deflection observed when the arches were thus left to 
carry their own weight. ‘The centering is now simply 
retained in its place for the accommodation of the painters 
who are about to paint the whole structure. The ironwork 
has already had two coats of paint, the last which is now 
to be given to it is one of a rich bronze green. The outer 
iron spandrils of the arches are covered at the intersections 
of the lattice work with large ornamental bosses, much after 
the pattern of the well-known heraldic jrose, These decora- 


tions are to be richly gilt, and the colour contrasts which 
will be afforded by the gilding, the bronge green, the red 
polished granite, and the earved stonework will make 
this bridge, as seen from the river, oué.of the most beautiful 
works of its kind. “Every oneof the columns have 
now been fixed. Shey ae nO one ee 
Hach of them cost more than » for are nearly 24 ft. 

have been polished to the smoothness 


iment of white Portland stane, each is surmounted 

y a most massive capital carved in. flowers, and sea 
and river weeds. Four of these capitals have been finished 
by Mr. Phillips, and their effect is really splendid. The 
other four are well in hand, and will, it is hoped, be ready 
when the bridge is opened. Above these capitals will be 
placed the carved recesses. There are to be four of these on 
each side of the bridge, so that the somewhat bare and mono- 
tonous outline of parapet at Westminster is avoided. Each of 
these eight recesses are to be 10 ft. a by 13 ft. wide. They 
will be fitted with plain granite benches, but the outer, or 
river side will be carved with quatre-foils deeply cut, but 
not piereed through. In such a highly-ornamental structure 
as this is to be it is satisfi to that the lampposts 
are to be as artistically i and ornamentation as 
the rest of the work. These standards are not to be fixed on 
the pag ange has always been the case hitherto, but will be. 
in ¢ mes along the curb at each sidé, so as to throw the 
ements and over 
the stil! broader roadway for the use of the vebicles and 
estrians. In each of the recesses, however, bratiched 


ps will be placed as beacons to warn the ing 
river traffic by. ni x ae: temmohgel “plans 
are. About two- ft the whole have already 
toon. genet an awe plates, sufficient has 
been to form a fair path across the whole 


bridge, while the two shore arches ite finished. The 
abutment on the Surrey side hae toes finished. 

early all the ornamental pet work has delivered 
at the bridge, but only a few short lengths have been placed 
in position. It is a very beautiful specimen of Venetian 
Gothie in its most florid style, and does great credit to the 
founders. From the inside of the bridge this parapet will 
appear rather low, being only 3 ft. 6in. inheight. From the 
river, however, it will look bold and sufficiently lofty, as it 
will stand on the summit of a rich cornice. Next week the 
work of taking down the scaffolding will be commenced in 
come parts, aad im others the piles esund parte of the 


such coincidences, therefore, | aon. 


victory | in the first instance, that course which every one now 





OUR FUTURE RAILWAYS. 

On the Future Extension of the Railway System, with Special 
Reference to the Influence of Railways on Landed Property 
and Agriculture. By Jouy Battay Dewton. 

(Continued from page 329.) 

« Ir, as I am disposed to assume, these lines of railway 

convey results fairly representing that part of the existing 

railway system which we haye now im_yi it. 
appear that the outlay in Parliamentary ¢ 
on an average, 15601. per mile, which, fo 

I have considered was the extent of t 

through rural districts im England and 

end of 1867, would amount to 12,400,0 













+ 
on = Spe 


ere tom sate satisfactorily secured for 
See 400,0007., which is equal to 50k « mile. 
miles of ruful railways, if the Legislature had 


would have been the best, - of mrp wn 
medium, the requirements of , and hav 
the position of those railways ‘which were 
Rak te Puckanentory cnpencn’ dent hs Nodt 
e on lines 

rural districts. ae 7 
Compared with the millions wasted, the sum of 400,0001. 


Ap mpage fin pope opty pe 


should be cxpened. It is quite certain, that 
is still to insist upon any such outlay, by continuing the 
present unsatisfactory mode of legislation, very few railway 
extensions will be made. 

Without further enlarging upon this point, it may be 
competent in me to refer to the mode in which estate and 
sanitary improvements have been legalised, with a view to 
compare the process adopted with that which has signalised 
the Parliamentary proceedings in connexion with railways. 
I refer to the drainage of rural districts, the sewerage 
and improvement of towns, and the enclosure of open 
fields. In all these cases inquiries are, in the first instance, 
instituted under the general Acts, and are subsequently 
sanctioned by the Legislature by means of i > 
of which there are two or more passed for each object in 
the course of every session. The cost of these j 
may vary from'50l. to 1002, but rarely reach the latter 


i 


future extension of railways, as a means of advanci 


may be obtained for less than 1001. I started by coms 
ra 


the benefit derived from railways with d 


utility, it would be difficult to find any ve: t 

between a trunk railway receiving the tredic of lateral 
districts not yet accommodated with railways, and for 
which branches are wanted, and a trunk river receiving 
the discharge of lateral valleys and towns not proper 
drained and sewered, and for which outfalls are ote 
and the analogy will appear the greater when we, presently, 
consider the mode in which capital for making railways 
will in fature be raised. I will leave this part of the 
subject, by submitting to you the question—why should 
not the Board of Trade in future have power, through a 
proper officer, to investigate and report upon any proposed 
Coakeh railway which, if approved by the ident of the 
Board, may be legalised by a Sessional Act, similar to 
those I have shortly described? I know it may be said, 
that as the large towns of England are already connected 
by railways, there is nothing left for the existing..eom- 


ies. worth fighting for, and that, therefore, the fature 
Plicnatey expenses will be trifling ; but past 
does not sanction this expectation, and it would be very 
unwise te trust to the supposition, for it is notorious that 
some of the arly og lines, through agricultural dis- 
tricts, ip te ; greatest waste of money ) 
opposition of competing companies, . 

ition mone distriete. R88 re 
Land.—With respect to the outlay in the 

chase.of Jand, I am able to give a few more 
in consequence of having been very kindly — ae 
of several of the railway companies Be 
many of the members of this Institution, who have 
large experience in railway purchases. The following tabu- 
lated statement exhibits past experiences in the 
of several lines, which will serve as an index to the 
remainder. In most cases the acreage cost includes sur- 
veyor’s charges on both sides, but excludes the solicitor’s 
costs of conveyancing. 

Having regard only to those lines in the foregoing schedule 
which may be called rural, and taking off from the remain- 
der a fair proportion of the length of those in which lands 








taken as the average amount of money 


sum; and, I think, those who take an interest in the| | 
ey ask—why we should go to the}) 
of 15601. We mile for Parliamentary expenses, 
wich i in 20 miles, would reach upwards of | Gy 
30,0001—while the Act for the drainage of an equal area} 


worth - 2 
ioral 


and other estate comeperenente and, in light s te ‘ 












iding and Mareh ... 

rborough and Wis- 
Royston and Hitehin 
Great Eastern Branches 


1 








oceupiers is ex¢luded. } 


been made the pretext 


such as would qua 
utterly fail in truth and 


owners have not gai 
income—by the 


cases, nO 
for which 





company. 


{Ye tombe of the above figures, the compensation to the 


of rent to their tenants, the state 
agree with me that the cases are very 


considerable: profit—#.¢., increased 
of their land, after making such abate- 
ment 2s rat may pare made to their tenants.. Isolated 


rent of the farm; the inconvenience 
a tenant-at-will suffers have not always been fully com- 
pensated by the money he has received of the railway 


nth nan 


204 = |pany’s Surveyor. 
230 


24° Mr. Fuller, do. 
7m. 62¢.| 1990 |Mr. Denton, do. 
es 250 © |Mr. Adams, do. 
18 600 «© Mr. Fuller, do. 
20 209 Do. do. 
16 180 Do. do. 
4 300 Do. do. 
a $00 |Mr. Byde, do. 
au 200 Do, do. 
300 ©6|Mr. Onkley, do. 
Mr. Denton, do. 


Do. do. 
200 +|Mr. Hall, do. 
400 Mr. Fuller, do. 








if the landowners, by such means, can only persuade the 
parent company to make the extension. 1 cannot give 
many instances of this sort, for, unfortunately; though great 
professions of liberality have frequently been made to induce 
the promoters of railways to make them, directly an Act 
has been obtained for the purpose legal reasons have been 


found for discarding preliminary profess and 
ligations of trustees and of persons under disability have 


ions, and the ob- 


for squeezing, out of railway com- 


nies as much as could name ¢ got. If experience 
find shown that the — obtained b 
ify 


fandowners were only 
them to 


fairness; but I 


found where injury has been done 





. 








session 
HL, Em 





of mixed character were 2401. may safely be 
paid to landowners | 


17 Honorary Members, 
1143 Students, or # total 


Tus Institution oy Civ Kxoixeens—Dauring the 
just concluded, there have been added to the Register 

of thie fnstitution one Honorary Member (H.1M. Napoléon 
of the French), 30 Members, and 82 Avso- 
ciates, while the Council have admitted 81 Students. The 
numbers of the several classes now on the books are 


664 Members, 934 Associates, and 
of 1768 of all classes. 
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IRON PADDLE-WHEE 


CONSTRUCTED BY MESSRS. LEWIS AND STOCKWELL, BLACKWALL 4 
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YACHT “VICTORIA.” 


JGINED BY MESSRS. JOHN PENN AND SON, ENGINEERS, GREENWICH. 
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BRITISH LIGHTHOUSES. 

We republish, from the Pall Mall Gazette, the followin, 
iculars relating to the condition of the lighthouses 
Socting Denson ‘which postest the chores of the Usited 
Kingdom, and which were obtained from the last published 
parliamentary reports, and which point out the numerous 

giaring deficiences in the existing system. 

There were, in 1861, 212 lights on the English coast, of 
which #2 were shore lights under the Trinity House, 89 
under local authorities, and 41 floating lights, of which 37 
were managed by the Trinity House. In Scotland, there 
were 46 lighthouses under the Commissioners of Northern 
Lights, besides 67 fixed, and one floating light under local 
authorities, making a total of 114. Ballast Board of 





Dublin managed 60 lighthouses and 4 floating lights, while 
only four fixed and one floating light were under local | 
authority. A curious table is published comparing the | 
number of British and French lighte in proportion to the | 
length of coast line. England has « light for every 14 miles 

of coast, Seotiand one for every 39} miles, Ireland one for | 
every 34} miles, while France exhibits one for every 12.3} 
mniles. lighthouses in France are thus shown to be more | 
than three times as numerous as in Scotland, compared with 
the amount of coast, and nearly three times as numerous as | 
in Ireland. It ought, however, to be observed that the float- 

ing lights are not taken into account im this table. The 

er this description on the English eoast, the value of 

whieh every 


mariner is ready to acknowledge, tee 4 
KE average up to Kai So ovecr 41.37 miles of 
ce we compared with ie French The English 
neue Soe - on awe: gredually ae in 
bum Nery to ¥ requirements of trade, 
during the last years, aie three, which were 
few until 1886, were, soon after that date, largely a 
by the erection of additional lights im the best posi : 
in accordance with a well-ccnsidered and comprehensi 
plan. No other of Europe, except Franee, is so w 


guarded as the U: 

The first-class lights,” the'eontrel of the Trinity 
House, are in 

foreign 
streain of bi 
the required direction ; one is by silvered bolic 

and is called the je system; the other is by a series of 
concentric refracting which is known as the dioptric 
system. There are also, in some lighthouses, combinations of 
the two systems, such, for instance, as those distinguished by 
the names of catadioptric and holophotal. The principle of 
refraction is qpoudly adopted in Scotland, while reflectors 
have still a numerical preponderance in England and Ireland. 
This may, perhaps, be accounted for in some degree by the 
modern date of most Seotch lighthouses as compared with 
those of the sister kingdom. While praise may generally be 
given to the mode in which the lights are maintained by the 
great corporations, the lights of the smaller local authorities 
are not so deserving of commendation—smoky lamps, candles, 
and tin reflectors, some of them even painted in front, may 
be found. The Royal Commissioners reported of Dover light 
that “ the reflectors were encrusted with dirt, the glass of the 
lantern was covered with soot, which adhered to the fingers 
when the glass was touched on the inside. : It was 
evident that the lantern and reflector had not been cleaned 
for some time. lace where the lanterns are 


are two principal means by which the 


by any exhibited on | i 
t from the lantern of a lighthouse is thrown in | stances, 
i reflectors, 


element exists at all. The Scotch very 
wisely, and as beseems the highly educa’ profes- 
sion which they are taken, over the 

manegement of their system to a yy pp and 
most efficient staff; but the fact that a y delegated 
its powers to others on the avowed grounds of its own unfit- 
ress for the task it ought to perform, is no argument for 
maintaining it. The Irish Board is neither particularly suc- 
cessful itself nor happy in its selection of imstruments; and 
as for the local authorities, they are simply a monstrous blot 
on our mode of procedure, for we can hardly call it a system. 


~~ - 2 


NOTES FROM THE NORTH. 
Guiaseow, Wednesday. 

Glasgow Pig-iron Market.—At the date of last report the 
decline in the priee of pig iron in the Glasgow market had 
net reached the lowest level, low as the level then was. A 
further decline took place on Thursday, the prices at the 
close being 51s. 1d. and Sls. lid. cash, and Sis. 3d. and 
Sis. 4d. a month. Lower prices were taken on Friday, and 
much unsteadiness prevailed, the lowest rates being 50s. 104d. 
eash, and 6is. lid. @ month. Yesterday business was done 
at as low as 50s. 10d. cash, but still lower prices have been 
taken to-day, namely, 50s. 9d.cash. The quotations for No. 1 
Coltness and No. 1 Gartsherrie are in both cases 60s. 6d. 
The shipments of Seotch pig iron still keep pretty high; the 

amount shi last week was 13,824 tons. 
State of Trade in aera re me the ery which 
most generall vails in the staple industries of this country, 
: me the ing trade, malleable iron tube- 


be able to increase the wages —s i 
want of demand for coals. It gy he 
le, that the ge strike, which has 


ire miners, may thus be staved 


New Shipbuilding Contracts.—Several valuable contracts 
have recently been booked by shipbuilders on the Clyde. 
One of these is for a mail liner for the famous P. and O. Com- 
me Messrs. Caird and Co. are the successful contractors. 
he vessel is to be the largest ever built by that eminent 


firm. She will have a length over all of 365 ft., and her | 7, 


gross tonnage will be 3500 tons. Mr. John Elder has also 
secured a large contract. It is for a steamship of about 
2400 tons, for the National Steamship Company of Livers 
001, trading between that port and New York. Hi 
Messrs. Palmer Brothers, of Jarrow, have generally built 
this company, and this particular vessel is the fret 
has come to the Clyde. 

The Proposed Docks at Berwick-on-Tweed.—I formerly 
mentioned that the Harbour Commissioners of i 


lowered during the day was locked, the key lost, and it was | The 


necessary to break into it with a hammer, If the lamps 
which light the important of Dover are inefficient, what 
is likely to be the case of local authorities at small and 
unimportant harbours? At Aberystwith, on the 26th of 
October, 1859, the as tale Pak et bed without seeing 
that the pier and guide lights were put up. Before morning 
several cnntis wel conanhs and pa fives were lost. 

The harbour lights at Dover, Folkestone, and Newhaven, 
to use the words of the commissioners, “present a singular 
variety of faults, comprising among them nearly all those 
which can be committed in lighthouse arrangements.” In 
Jersey part of the light dues appear to have been diverted 
from their proper tination. At Peterhead, one of the 
most exposed and dangerous places on the coast of Scotland, 
the light keeper asked the chairman of the Royal Commis- 
sion, when that body visited his lighthouse, to give him a 
lesson in cleaning reflectors. At Limerick the revenues, which 
should have been available for the purpose, were mortgaged 
to pay for a bridge across the river. At Sligo a yacht, be- 
longing to Lord heda, was wrecked because a local 
authority had neglected to replace a buoy which had been 
washed away, poe which yet appeared on the charts. 

Whatever the defects of the local authorities may be, it is 
not for a moment contended that the general authorities of 
the kingdom are either negligent or inefficient. Our com- 
plaint is only this. Every authority is practi indepen- 
dent of every other; each acts on its ood gttenlae result 
is great irregularity and confusion. are not even con- 
sistent with themselvés, The y, fori have 
a . at which depends on 
the points of the compass. they one 
founded on the @ man may attach to terms 
“ proper right” and “ left” om entering the 

In France the whole system is ical. 
placed on a system—that their lights should creas. are 
inspected on a system. The size of the flame, the quantity 
of oil to be consumed in an hour to produce a good light, and 
every minutest detail is calculated toa nicety. But no such 
supervision is now possible in the British Islands. If there 
were one central lighthouse board for the whole kingdom, 
with resident representatives for Scotland and Ireland, it 
would naturally be ite business to carry out in minute details 
those plans which had proved most efficient. 

In all foreign countries it seems to be assumed that light- 
house illuminations should be entrusted to persons selected 
for their fitness in these respects. Engineers, hydrographers, 

i included in their 


ights ate 





and ~ scientific men are always i 


But in Eng ho scientific 


that before proceeding further in the 
i ing an expense of 25,0001, which the dock 
missioners charge for 


matter, and incurring 
would cost, the Com should double the 


for the year will be available. i 
therefore, be allowed to remain im abeyance until it is seen 
how the proposed arrangement with regard to the increased 
tonnage dues is likely to work, and the Commissioners will 
gain funds to begin the work should it then be desided 
The Commissioners have unanimously adopted the reeom- 
mendation of the committee, but, from the large sums which 
the Commissioners have expended in improvements of the 
Carr Rock and Upper Berth, it is not expected that there 
will be much surplus this year. 

Morton's Ejector-Condenser.—This novel appliance to the 
steam engine (described and illustrated in EsGrnkERING on 
25th December last) is making rapid and extensive progress 
amongst engineers, mine owners, and others. Orders for the 
condenser and for licenses to manufacture it are being re- 
ceived from all parts of the United Ki No 
four condensers. were sent off week to meet as many 


One has lately been applied to a pumpin ine at 
a colliery belon ing to Mees’ Wilesne andOn, at ta 
meriee Ironworks, and the ion of coal in six 
was i i reduced . to 33 


Cunninghame’s) condenser, 
it is intended to apply the apparatus to several otherengi 
It has been applied toa Clyde-built screw steamer, lately 
urchased for the Marine, and Messrs. Day and 
‘o., Southampton, have just built a splendid steam to 
whose engines it has been applied. In this instance the 
condenser has been contructed of finely-polished gun-metal. 
The a of Calcining Ironstone on Vegetation.—A case 
of considerable importance to ironmasters and farmers has 
just been tried in the Small Debt Court, at Airdrie, before 
the district sheriff substitute. John Chalmers, farmer, sued 
the Shotts Iron Company for 12/. in name of damages 
alleged to have been done to the heather and on the 
pursuer’s farm during the months of February, March, and 
part of April, 1863; fh consequence of the operation of cal- 
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31,000 


j the \ . 
iP & mile q 3 
Company's bing ; it was admitted that such calcining 


ive forth vapour or smoke, which is very noxious, and 
vegetation ‘in their vicmity. Hitherto such 

eases as this have generally been compromised out of court. 
The sheriff considered it one of such importance that he de- 
layed to give his decision at the time, su that he might weigh 
the evidence with all the care that was due to a case of such 


per cent., after 3lst 

Gas Company, and 

June next in that of the City and Suburban Company. 

isi i ills are to be adjusted during 

the recess, and it is expected that when the committee again 
meets the Bills will be got passed without further opposition. 
The Town Council are to pay the Parliamentary expenses of 
both gas companies, and to take over the whole works, &c., 
as at 3ist May, 1869, if the Purchase Bill promoted by the 
i appear, is now all 


for Ta 
which | | 


upon the earth, its estimation, and 
work te reduce the quantity in E 


os oe a. ne of the 
evaporation 


streams, from springs and fr ells, 

eluded the first part of the paper by enunciating the prin- 
ciples involved in the supply from drainage or collecting 
areas, and rivera and streams. At the conclusion of the 


read by Mr. Arthur F. Pain, C.E., followed by a rages, 
June 9th, on “Steam and other Power Hammers,” by Mr. 


Frederic H. Roberts, CE. (Member of Council). The meet- 


ing then adjourned. 








Nortucorr’s Apparatus ror Tursinc IReecriar 
Forms.—In our account of this apparatus last week, we 
inadvertently stated that it was demgned by Mr. W. H. 
Northcott “of Devizes;* ~~ should have said “of Exeter: 




















May 21, 1869.) 














ese 
AGENTS FOR ENGINEERING, 
Faance: Lacroix, 15, Quai Malaquais, Paris. 
Unirep States: Van Nostrand, 192, Broadway, New York. 
Rosera: at all Post-Oflices in the Empire. 
Lafezie: Alphors Diirr. D 
Betty: Messrs. A. Asher and Co., 11, Unter den Linden. 
The circulation of ENGINEERING exceeds that, collec- 
tively, of all the other weekly ing and mechanical 
journals, of the same price, now in London. 

















Advertisements cannot be received for insertion in the current 
woek later than 5 p.m. oun Thursday. The charge for advertise, 
ments is three shillings for the first four lines or under, and eight- 
pence for each additiona! line. 

The price of ENGINEERING to annual subscribers, receiving 
stamped copies at places three miles away from the General Post 
Office, is 1f, 128, 64. If credit be given, the charge is 2s, 6d, extra, 
subscriptions being payable in advance. 

Cheques and money orders to be made psyable only to Mr. 
Charles Gilbert. 

Office for Publication and Advertisements, No, 87, Bedford-street, 
Strand, W.0, 


ENGINEERING is registered for transmission abroad, 


CONTENTS. 


PAGER pace 
American Canale ....c.c0ss00s005 253 | New Biackfflers Bridge .,...... say 
Liverpool Notes ....... 333 | Cur Future Railways .......-.-++ 38 
Steam Engine Performance .... 34 i British Lighthouses ...... 





Spanish Railways ....... eee 34 | Notes fvom the North ......+00. 4 
Tebuler Statement of Spanish | Civil and Mechanical Eegineers’ 
Rallways 2... 6.0. ccececeevecee 3S | 3 
1.MS. Inconstant ....... 335 
Moody's Proposed Floating Bat- Testing Steam Engines .. 
Ty > 336 | (rar Coast Defences ..... 





Bormg 8 Express Locomotive SOA | Liveratare «2... .scseesees 


The Steam Yacht Victoria . om Recent Patents ....... 

The Pish-Joimt ....... 3% | The Patent Journal... 

London Association of Foremen | Passenger Steamaships .... wes 
+ecceceese 338 | Dywamometer and Friction Tester 346 


Engineers ......+++ 


NGINEERING. 
FRIDAY, MAY 21, 1869. 


STEEL RAILS. 

Tue railway system of the world includes as nearly 
as may be estimated from authentic dgta, about 
100,000 miles of single, double, triple, and quadruple 
lines, and it will not be far wide of the mark to set 
these down as equivalent to 125,000 miles of single 
line. This, again, is equivalent to 12,500,000 tons of 
iron or steel rails, and of this quantity about one 
million tons require to be renewed yearly. Not that 
a million tons of steel would be required for renewals, 
unless, as ought by this time to be the case, all re- 
newals of rails were made in steel, Were all iron 
rails, as they wear out, replaced by steel, this quantity 
would be requisite during the period of complete re- 
newal. When that period had expired probably 
250,000 or 300,000 tons yearly would suffice, sup- 
posing steel to wholly take the place of iron. 

Not only year by year, but day by day, renewals of 
rails must be made. ‘They must be renewed, not 
merely as oldcoatsare replaced; for the old coats can 
be worn long after they are past the extré into good 
society, but as worn boots must—absolutely must— 
be renewed, when, from circumstances of climate, and 
street drainage, and considerations of what may fol- 
low, in the shape of colds, rheumatism, and others of 
the inflicted, as distinguished from the imparted ills 
that flesh is heir to, they, the boots, as well as the 
rails, cannot hold out longer. Day by day, almost 
we may say, hour by hour, or even minute by minute, 
rails must be renewed, exactly as fast as they wear out. 
An engineer charged with the responsibility of main- 
taining a line of railway in not merely good, but ab- 
solutely safe order, would, of necessity, replace his 
worn and doubtful rails, and this process of revision— 
for it is no more—is going on on every line in the 
kingdom, and on every line om the globe. A para- 
graph, which many railway engineers will be sure to 
have read, appeared a few days ago in the Times, sug- 
gesting, if not asserting, that steel rails wold be 
nearly 2/. per ton cheaper after February next, when 
the steel rail patent will expire. We smcerely wish 
that this would be the case, but the statement, in itself, 
contained the grave, but not umpardonatle, error of 
ascribing to Mr. Bessemer’s patent the royalty of 22. 
per ton. This, we believe, is the nominal royalty 
upon the steel ingots, before being made into rails, but 
there is a so-calied drawback of 1/. per ton upon the 
ingots when rolled into rails. This fact the Zimes’ 
paragraphist neglected to mention, or possibly he did 
not know of it. 

The cost of steel rails will be no less, we believe, 
after February next than now. There are many 
reasons for this belief, and we think most of these 
reasons are of evident force and weight to intending 
purchasers. The cost of manufacture cannot be re- 
duced, and is likely to be increased. Likely merely 
because of the irresistible tendency to increase in the 
























recoup themselves for the loss of profits on steel rails | nearl 


during the last four or five years. railway com, 
panies will not obtain anything approaching the differ- 
ence of, say, 17s. 6d. per ton in royalties to be sur- 
rendered next year. If they gain 6s, of it they will 
obtain more than we believe they will receive, 
in the mean time, the gradual, yet aatural, recovery 
from the depression of trade during the last three or 
four years will, as already said, increase the rate of 
wages, which means merely an increase in the cost of 
everything obtained by labour, as ail the goods of earth 
are now obtained, and mast be obtained for ever. 

To speak, or even to think of deferring renewals of 
rails until February next would be akin to inviting 
disasters of every sort coming within the broad pro- 


usjvisions of Lord Campbell’s Act. No engineer 
_|having responsible charge of an important line 


of railway would, for the sake of an improbable 
saving of a few shillings per ton, in the price 
of rails, incur the responsibilities which a neglect 
of renewal would involve. And no board of directors 
would allow their engineer, in making these renewals, 
to inflict upon their shareholders the loss attending a 
substitution of iron in place of iron, where the only 
substitution should be that of iron in its best form, 
namely, steel. 


TESTING STEAM ENGINES. 

Atruovcu the ordinary method of expressing the 
performance of a steam engine by stating the. number 
of pounds of coal per horse power per hour consumed 
in working it, 10 doubt possesses some points of 
practical convenience, yet as a means of comparing 
accurately the performances of different engines it is 
absolutely valueless. That this is the case will be readil 
admitted when itis considered that the numberof pou 
of eoal consumed per horse power per hour by any given 
engine may be varied within very wide limits without 
the engine itself being modified in any way. Any 
given engine working at a given speed, under a 
constant load, and cook with steam at a 
constant pressure, will, so long as no derangement 
of its parts takes place, consume a certain con- 
stant quantity of that steam per hour; but, on 
the other hand, the amount of fuel consumed in 
generating this quantity of steam may vary consider- 
ably according to the description and proportions of 
the boilers used, the quality of the coal burnt, the 
care and skill exercised in stoking, the means adopted 
to preveut loss of heat by radiation, and other details 
which it is unnecessary that we should mention here, 
It thus follows that a bad engine supplied with steam 
by an economical boiler worked by skilful stokers 
may, according to the ordinary method of esti- 
mating performance, show as good a result as 
an engine which is in reality very superior to it, but 
which draws its supply of steam from boilers of less 
efficient argc or less carefully fired than those 
of its rival, and this although the same quality of 
coal is used in the two instanees. Even if the two 
engines are supplied with steam from boilers of the 
same elass fired with equal care, the compatison is 
rarely a perfectly just one; for with all boilers there 
is a certaiu rate of evaporation at which the consump- 
tion of fuel per pound of water evaporated is less 
than at any other, and it may—and in practice pro- 
bably always will—happea that the supply of steam 
needed by the one engine will approach more nearly 
to this rate of most economical evaporation than that. 
required by the other, and hence an inequality of 
whieh it is Be mye * tee 9 Fath ney with | 
accuracy. ¢ fault, in fact, of t 
of estimating steam engine performance is kde 
considers the engine and boiler as shaphdene-at of 
regarding them as two entirely i bo] 
either of which may be pore peer without Fyne 
way affecting the efficiency of the other. ; 

A better measure of the efficiency of any given) 
engine than the number of pounds of coal conmsutned 





per horse power per hour in supplying it with steam, 





ascertained, y wate ¢ 
thoroughly accurate, but if possible by direct measure- 
in a tank or equivalent contrivance, allowance 


being made for variations of temperature; thirdly, 
care og nape Beagrie with Bagot} wag pan t 
boiler for o 8 ‘ 
and that there is no leakage from ty cocks, vy 
and fourthly, the water level in the boilers should be 
the same at the termination of the experiment as at 
its. commencement. In the case of marine engines 
also, with boilers worked with salt water, of which a 
certain proportion has to be blown off at intervals, the 
amount thus blown off would have to be ascertained, 
Altogether such experiments require not only careful 
but skilled superintendence ; and as, to be o practical 
use, they must be of hened duration in order that 
inaccuracies due to varution of water level, &., may 
be as much as possible eliminated, they are necessarily 
expensive to carry out, and are consequently seldom 
resorted to, 

Haying stated the errors and inconveniences inci- 
dental to the ordinary methods of comparing the per- 
formances of steam engines, it is only fair that we 
should point out a method of making such compari- 
sons to which the above mentioned objections do not 
apply. This method is a very simple one, and con- 
sists merely in measuring the heat carried off from the 
engine by the exhaust steam, this heat being, in the 
case of a condensing engine, of course imparted to the 
water used for effecting condensation. It has long 
been a practice with many engine-drivers to roughly 
estimate the temperature of the water in the hot 
wells of their engines, by dipping their hands in 
it, and in this way to some rude idea of the 
manner in which their engines are working ; and several 
engineers, and amongst them Mr. David ‘Thomson, 
have by supplying an engine with a coustant amount 
of condensing water, and noticing the variations in the 
temperature of the latter estimated the relative 
economy of different rates of expansion &., when 
working against.a given load. The merit, however, 
of reducing this method of testing engines to a system, 
and devising means for carrying it owt in a es og 
a accurate manner is due to Mr. B, W. 
Farey and Mr. Bryan Donkin, jun, ofthe firm of Messrs. 
Bryan Donkin and Co., of + who have 
during the past eighteen months or so ascertained the 
performances of a number of engines in this way both 
in this. country and abroad. In a letter addressed to 
us, and which was published in Exoixeenine of the 
17th of July last, (vide page 58 of our last volume), 
Mr. Farey drew attention to this mode of testing 
engines, and gave a or of the apparatus em- 
ployed ; but it may nevertheless be convenient that we 
should give some particulars of the system here. 

vi principles repens age system is a 
ma simply s m steam ine is but a 
ion of Stones receiving its cunely ot hank from 
the boiler, and converting a greater or lesser portion 
of this heat into useful work. The more ellicient the 
engine the greater will be the i ainount of 
heat thus transformed into work, aud the less conse- 
quently will be the i quantity carried off 
by the exhaust steam. We thus see that we measure 
the quantity of heat carried off by the waste steam of 
any engine during, say, a minute, and divide this 
tity by the number of horse power developed by 
the engine oe minute, we get accrtain number 
or constant whi en she dome that 
can for dir oie ly with that of any 
ot ee ee te The more 

engine the lower, of course, its “constant” 
We must next consider the means by which the 
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orm, it consists merel X 
into which the whole of the water from the hot-well is 
led, this trough having several partitions across it, 
over and under which water flows, so as to obtain 
at last a steady current, which, at one end of the 
trough, falls over a weir or a “tumbling bay.” 
The — or head of water above the weir can 
be readily determined by the ordinary hook gauge, 
and this and the breadth of the weir being known, 
the quantity of water discharged in a given time can 
be readily and accurately c= use of 
Beardmore’s Tables, or equivalent formula. In prac- 
tice it would be wu to make these calculations 
more than once for any given apparatus, it being, of 
course, more convenient to mark on the gauge the dis- 
charge per minute corresponding to each given amount 
of head. To ascertain the temperature at which the 
condensing water enters the condenser and finally 
eseapes, a good thermometer is, of course, all that is re- 
quired. The namber of degrees that the water is raised in 
temperature during its passage through the condenser, 
and the number of pounds of water thus heated during 
a given time, being known, we can, by merely multi- 
plying these two quantities together, determine the 
number of pound-degrees of heat or thermal units 
carried off from the engine during that time by the 
exhaust steam. Dividing this number of pound- 
degrees by the number of horse power developed by 
the engine during the trial, we get the “constant” 
already mentioned. 

All, then, that is necessary to test an engine on 
Messrs. Farey and Donkin’s system is a wooden box 
with a tumbling bay, a good thermometer, and in- 
dicators for determining the power developed. It is 
by no means necessary that the trial should be a 
lengthened one, for it will be found that as long as a 
constant pressure of steam is maintained, and the 
engine is employed to do an uniform amount of work, 
the amount of heat carried off by the condensin 
water will also remain constant from hour to hour, an 
there is, therefore, no reason why the experiment 
should be extended for an inconvenient time. This is 
avery important point in favour of the system of 
testing of which we are speaking, as in all mills or 
factories an engine can be kept doing tolerably uni- 
form work for a couple of hours or so without incon- 
venience, whereas if the trial had to be extended over 
a lengthened period (as would be essential if the 
quantity of water evaporated by the boilers and the 
amount of coal consumed were obtained in the ordinary 
way) much inconvenience and expense would be in 
most cases incurred. 

We must now speak of another important point 
connected with this system of testing engines. Mr. 
Farey and Mr. B. Donkin, junior, have found, from 
experiments, that the “constant” of any given engine 
does not vary to any practical extent with moderate 
variations of power; and thus when the “ constant” 
has once been obtained the power developed at any 
given time by an engine fitted with the apparatus we 
have described can be ascertained very closely without 
the use of the indicator. For instance, let us suppose 
that it has been ascertained that the “constant” of 
any given engine is 480, or, in other words, that the 
exhaust steam of that engine carries off 480 pound- 
degrees of heat per minute for every indicated horse 
power. Then if, on observing the apparatus, it was 
found that 14400 units of heat were passing —_ 

14400 _ 
450 
50 horse power, or if 16800 units were being given off 


per minute, 16800 


minute, the engine would then be developing 


= 35 horse power would be de- 


veloped, and so on. We thus see that the apparatus 
affords a very ready means of estimating the power 
requisite to drive various machines, shafting, &c., and 
we are inclined to believe that if it was generally a 
plied to these purposes some curious revelations wo 

» the result, 

In cases where it is desired to maintain a continuous 
registration of the work done by an engine, 
Furey aud Donkin employ the simple arrangement of 
photographie apparatos described and illustrated in 
the letter from Mr. Farey to which we have already 
referred. According to this plan, two rays of light 
from a gas burner—the one passing a in 
a screen carried by a float, and the other through a 
break in the mercurial columa of a thermometer—are, 





and temperature of 

any given time are 

the apparatus is caleulated 

millowners and waterworks companies w i 
obtain a continuous record of the performances of their 
engines, 

Hitherto we bave spoken of this system of testing 
as applied to stationary ing engines only ; but 
it is also applicable to high-pressure engines, 
under certain circumstances, to marine engines. 
the case of high-pressure engines, the exhaust steam 
would have to be turned into a tank of water and con- 
densed, and the water thus heated could then be 
treated like that from the hot well of a i 
engine. In the case of marine engines, the vesse 
containing the engines to be tested would have to be 
lashed alongside a wharf, and the engines being got 
up to their intended. working speed, the water from 
the hot well would have to be conducted into a box 
fixed to the wharf, and measured in the way already 
described. Of course in actual trials at sea some 
other method of measuring the water discharged from 
the hot well would have to be devised ; but this being 
done, the system of testing would be as applicable at 
sea as on shore, as the rise of temperature of the con- 
densing water could of course be readily ascertained. 

We have spoken, at some length, of the system of 
comparing the performances of steam engines proposed 
by Mr. B. W. Farey and Mr. B. Donkin, jun., because 
we are convinced that it is one deserving the most at- 
tentive consideration of all employers of steam power. 
The experiments required for its application to any 
engine are of the most simple and imexpensive kind, 
and, when once understood, they may be carried out 
as easily as the taking of an ordinary indicator dia- 
gram. The system, moreover, gives for each engine 
a “constant,” the favourableness or unfavourableness 
of which is entirely dependent on the performance of 
the engine itself, and which is not affected in any way 
by the efficiency or inefficiency of the boilers, by the 
quality of the coal used, or by the greater or less skill 
of the stoker. Once let such a standard of comparison 
as this become generally adopted, and we shall hear 
less of vague performances and more of really economi- 
cal steam engines—a state of affairs earnestly to be 
desired. 

We gave, page 320 of our last number, an account 
of some experiments carried out by Herr O. Krieg, 
on an engine constructed by Messrs. Bryan Donkin 
and Co., and at work at the Kichberg Paper Mills, 
which will show fully the manner in which such trials, 
as those of which we have spoken above, should be 
conducted ; and we also give on another of the 
present number an account of some other similar ex- 
periments made by Mr. Farey and Mr. B. Donkin, 
jun., on an engine at Messrs. Bryan Donkin and Co.’s 
works at Bermondsey. In conclusion, we may state 
that Messrs. B. Donkin and Co. intend to exhibit a 
measuring box fitted with the photographic registeri 
apparatus at the ensuing conversazione at the Institu- 
tion of Civil Engineers, when we trust that those of 
our readers who are present on that occasion will 
examine the arrangement for themselves. 





OUR COAST DEFENCES. 
Ir is now ten years since a Royal Commission, con- 
sisting of five military and naval officers and one civilian, 
was appointed to examine into the state of the coast 
defences of the United Kingdom, to report upon their 
extent and sufficiency, and to ascertain how far they 
fulfilled or feil short of the conditions which were im- 
perative for the protection of those ports, arsenals, 
and shipyards which would present the first points of 
attack by an enemy, and which above all other sections 
of our shores it was necessary to make and to preserve 
impregnable. That was atime when a new era had 
just commenced in the pi of the art military, when 
all the weapons with which the war but recently closed 
had been fought were soon to become obsolete, 


give to new arms of a dead] 


w 

hones and Ge oy 

suddenly, like a tropical daybreak. 

bal bean pocring their spheveal shot into Schestopel, 
in 

and that ‘enst-doun gun, the most formidable in our 

service, peered from the portholes of our wooden ships, 


Armstrong, but the 110-pounders were the heaviest that 
had been up to that time attempted ; many experiments, 
—~ one at oie aaa -egsona eo 
plates of light section, t strong enough to with- 
stand the heaviest shot that could be brought against 
them ; and with this stir to improve and perfect muni- 
tions of war, came army reform, volunteer establish- 
ment, the commencement of a new fleet, and the com- 
mission to examine and report upon the existing coast 
defences. 

‘The protection of our naval arsenals and dockyards 
was regarded as a work to be undertaken at once, and 
completed with despatch. Pembroke, Plymouth, Ports- 
mouth, Dover, the Thames, the Medway, Chatham, 
and Cork, were examined and reported upon by the 
Commissioners, who maintained the necessity of per- 
fecting the meagre and unsatisfactory defences of those 
harbours ; for, as they rightl , with no secure 
ports into which a fleet could retire, and with no pro- 
tected dockyards, a navy would be like an army with- 
out a base of operations, while at the same time they 
recommended that defence works should be constructed 
for such of our commercial ports as would afford to 
an invading force facilities for landing men and 
material. 

At the time when the report of the Committee was 
issued, 1,460,000/. had been already anthorised for 
expenditure on coast works; to this was added the 
special estimate of the committee for fortifications, 
which were to cost 10,390,000/—a sum which in- 
claded 1,885,000/. for purchase of land, 7,005,000/. 
for the fortifications recommended, 500,000/. for ar- 
mament, and 1,000,000/. for floating batteries. This 
sum was proposed to include a barrack accommodation 
for 30,000 men, under ordinary circumstances, or 
double that number when the forts were all fully gar- 
risoned ; and it was estimated that the whole under- 
taking might be completed with ease in three years 
and a bal” 

It is worth while to recall what was the condition 
of our important ports, dockyards, and arsenals ten 
years ago, and to consider how far the recommenda- 
tions of the 1859 Commissioners, as carried into exe- 
cution, fulfil the magnified requirements of attack and 


ing | defence at the present time. 


On the west coast, the defence of Pembroke Dock- 
yard and Milford occupied the consideration of the 
Commissioners. to attack from an enemy’s fleet 
which could steam into the harbour, and unprotected 
in the rear from any sudden assault by land, both 
dockyard and haven were insecure. Many years ago, 
a strong battery had been erected outside the town, 
commanding the direct entrance to the roads, 
some fortified barracks commanded to a slight extent 
the land approaches, from heights behind the dock- 
yards, and smaller forts bad been constructed at the 
entrance to the haven. In 1858, too, further works 
were in p a three-tier battery on Stack Island, 
at the mouth of Milford Haven, two more, also com- 
manding the entrance; and a mile and a half further 
up the roads two more batteries, between which it 
was proposed to construct a floating barrier, to bar all 
entrance to the harbour, and upon which could be 
concentrated the fire from all the batteries upon in- 


and | vading vessels. These works were, in the opinion of 


the Committee, sufficient to protect Pem to the 
seaward, and their recommended additions to the 
defences had reference to its protection landwards. 
Four points on the coast towards the south, at Tenby, 
Lydstep, and Freshwater ri ene two on the , 
at Broad Haven and at Fishguard Bay, where a 
1797, had open 

and it was recommended that forts be 

at each of these, as well as at Caldy Island, 

















is scarcely a fathom at low tides. The tortuous en- 
trance to the Hamoaze offers much natural protection 


and in 1859 the fort upon St. Nicholas and the 
batteries upon eastern and western King’s Points com- 
manded the approaches with a concentrated fire; the 
peninsula to the west, with Whitesand Bay on the 
south and the estuary of St. Germain’s river on the 
north, was protected by work across its width, and 
the coast at Cawsand Bay was dotted with small 
batteries. On Staddon Heights, upon the Breakwater, 
at Bedding Point, St. Nicholas Island, westward of 
Rame Head, at Western King’s, and near Mount Edg- 
cumbe, the Committee of 1859 recommended the 
speedy construction of new batteries to complete the 
protection of the sea defences. 

The proposed landward fortifications extended on 
the east from Staddon Heights to the Catwater, from 
which position the whole of the dockyards are com- 
manded, and the passage of the Catwater protected. 
Towards the north-east the line circles from the Tamar, 
its left resting on that river’s bank, and extending to 
the Catwater, with seven large batteries on the main 
line, seven smaller ones without and within these 
works crowning the various heights in the vicinity. 
Between the western bank of the Tamar and the 
Germain’s river the Committee recommended the erec- 
tion of three forts occupying the high nd above 
Saltash, with two outlying works in A esos of the 
line ; lastly were the forts then in progress stretching 
across the peninsula between Whitesand Bay and St. 
Germain’s. 

The city itself had been long partially fortified; on 
the eastern side of the Hamoaze the snes a9 lines 
had been in progress for a century, imperfectly guard- 
ing Keyham Dockyard, the Victualling Yard, and 
the gun wharf; and Plymouth Citadel, commenced in 
the reign of Charles [L., commanded the Hamoaze 
approaches ; there were existing also two small square 
redoubts, about 1000 yards in advance of the Devon- 
port lines. 

The Commissioners proposed to expend 2,670,000/. 
upon the new works, to mount 742 guns within some 
thirty batteries, and to provide accommodation for 
7010 men. 

The defences of Portsmouth Dockyard and Harbour, 
and the protection of the Spithead roadstead, received 
special consideration from the Commissioners, as 
being the most important harbour to protect. 
spacious anchorage of Spithead has been always of 
peculiar importance in war time; it has ever been 
used as a secure rendezvous for our fleets ; asa station 
for receiving ships, hulks, and vessels requiring re- 
pairs; and Portsmouth will always remain a great 
depét for victualling and coaling our navy. Convoys 
of merchant vessels assemble there, and for all these 
reasons the protection of the roadstead is of no less 
importance than the defence of Portsmouth itself. 

The sea defences of this port were considered by 
the Committee under five heads ; those for the protec- 
tion of the harbour entrance, to prevent an incursion 
of an adverse fleet, which would have for its object 
the destruction of the dockyards and the ping ; 
those to prevent an enemy from obtaining a footing 
on any part of the shore to landward ; the protection 
of the Spithead anchorage ; the defence of the Needles ; 
and the defence of the Isle of Wight. In 1859 
batteries existed at Blockhouse Fort, and at the 
Point, which, with Southsea Castle, and the works 
connected with the old Portsmouth lines, contributed 
sufficiently to a tial entrance 
totheharbour. Portsea was ly 

inst a landing of troops by Sethone Cortie ead 

ort Cumberland further east, which latter also guards 
the mouth of Langston Harbour, co-operating with 
Southsea Castle in sweeping the beach, the oo be- 
tween those two works, a distance of some yards, 
being further strengthened by the Lumps and 
Forts. Westward, towards Stokes Bay, the coast was 
already partially protected, and the works then in pro- 
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Wight ye? mtg at the west end of S — of 
1 was partially protected urst 
Castle—an old fortificntion erected in the on of 
Henry VIIL, supported by modern earthworks, and 
by unrealiable forts to 
the Commissioners proposed to extend and strengthen, 
constructing in connexion with them batteries on 
the north-eastern extremity’ of the Isle of Wight, 
from which the fire could be concentrated upon 
any ships attempting a passage. The north side 
of the island being sory | protected by the forts pro- 
jected and in existence for the defence of the Solent 
and Spithead, the southern coast alone had to be 
provided for from the Needles to Nettlestone Point. 
A redoubt already existed at Freshwater Bay, and 
towers were suggested for Brook, Brixton, and Ather- 
field Points. A battery near Shanklin, and a new fort 
at Sandown Bay, to replace the old redoubt then in 
existence; a second near Yaverlands, and a third at 
Landguard Point, a little further to the north. Bem- 


.| bridge Down and St. Helen’s Point offered suitable 


situations for et works to com the for- 
tification along the whole of the ex coast. 

With a view to defending Portsmouth from assaults 
by land, works had been constructed during the past 
two centuries, those covering the town and dockyard 
having been commenced in the reign of James II., and 
continued irregularly up to the end of the last century, 
when the Portsea lines were finished. The earth- 
works and the wet ditch on the Gosport side, enclosi 
the victualling yard, were completed about 1678, an 
were extended to Priddy’s Head a hundred years 


Tn 1858, additional works had been approved of for 
the protection of Portsmouth from the land side, to 
which the 1859 Commission recommended the con- 
struction of a strong line on Portsdown Hill, situated 
on the northern side of Portsmouth, and commanding 
the town, the dockyard, and the anchorage. The ends 
of this line were to rest at the Nelson monument 
towards the west, and at Crookhorn on the east, seven 
forts being erected, and connected with earthworks. 

The total outlay on these works, which were to 


The | mount a and garrison 7320 men, was estimated 


at 2,400, t 

The protection of Woolwich, the stores at Purfleet, 
Deptford, the river shipping, and the metropolis itself, 
devolves upon the defences of the Thames. In 1859, 
there existed on the left bank at Coalhouse Point, an 
open battery with 17 guns; a mile — o— 
opposite side, at was a gun fort. 
nf ury Fort and Gravesend battery, higher ” the 
river, mounted 32 and 15 guns respectively. In the 
opinion of the Committee, the positions chosen for 
defence were so well chosen that the enlargement of 
the existing works was all that was considered neces- 
sary, an additional fort being constructed —_ 
Coalhouse Point, and provision made for a floating 
barrier to close the navigation at critical seasons. 

On the Medway the dockyards of Chatham and 
Sheerness were to be ; the former, 13 miles 
from the mouth of the river, is accessible to large 
vessels even at half tides ; and the latter is at the june- 
tion of the Medway and the Thames. 

Lega dinn taney dapabens 3 ape of the Sheerness 
lines, commanding the navigable channel, a on 
aan ars eS 3 gun fort on the Gran St 
‘ding the . ee co 

ing of the Garsioen, Polat fort was recom- 

me: by Commissioners, and a battery on the 
right of the land works to co-operate with the 
land defences covering the anchorage. It was also 
ted that a powerful casemated fort should be 

built around the then existing one upon the Grain 
Spit, to bear down the Channel and across the Med- 


the south. These works | of 
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the southward, sweeping round Chatham, its right 
and left resting on the right bank of the Medway, and 
strengthened by five batteries, commanding the highest 

ints ; and westward to strike across the 

m the left of the Medway to the right of the 
Thames, where it ended at the existing Shorne battery. 
Six hundred and forty-nine guns were to be mounted 
in the proposed works, which would accommodate 


6050 men at a cost of 1,980,000/. 

For the defence of Woolwich, one fortification 
was to be erected on s Hill, whieh 
would command the approaches on all sides, and cost 
700,0004. 

The importance of rendering Dover effectually 


secure, arises not from the existence there of any 
dockyard, arsenal, or depdt, but from the value of its 
position, being the nearest point to the French coast, 
and affording, if in the hands of an enemy, an admirable 
base for operations, and a good . The Castle, 
an ancient structure, occupies the heights on the eastern 
side, and was —— by earthworks during the 
last century. On the western heights are the citadel, 
the Drop redoubt, and Archeliff Fort, built in the reign 
of Henry VIIL The recommendations of the Com- 
missioners were confined to alterations and improve- 
ments of existing works, and the construction of bomb- 
proof chambers behind the ramparts of the castle. An 
expenditure of 165,000/. had been authorised for the 
completion of the western heights, and a further sum 
of 10,0001, was included in the issioners’ esti- 
mates. In Cork harbour there existed several strong 
fortifications, Camden Fort and Carlisle Fort, on Spike 
Island, and Haulbowline Island, mounting altogether 
120 guns. It was for the strengthening of these 
batteries rather than the construction of new ones that 
an expenditure of 120,000/. was recommended. 

It now remains to be seen how far the suggestions 
embodied in the report which was submitted m 1860 
have been acted upon, and how satisfactory the works 
are which have been and are being constructed in ac- 
cordance with those ions. 
(To be continued.) 
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uncivilised races of to-day, which point to the pro- 
cesses of prebistoric times of the stone, the bronze, 
and the iron ages. Turning, then, to the considera- 
tion of the laboratory of nature, the author discusses 
the various theories the formation of metals. 

The upheaval of eruptive rocks and the con- 
sequent displacement of the superimposed sedimentary 
deposits have not only ca the formation of the 
chains of mountains and rocky elevations on the sur- 
face of our globe, but in breaking through the stratified 
crust of the Neptunian series, they have changed 
the nature of the latter strata, and by the chemical 
rearrangement of their elementary parts have pro- 
duced many new minerals—such as garnet, horn- 
blende, tale, and mica, and under pressure, micaceous 
and talcose-schists have been formed, which serve as 
divisions between the eruptive and the sedimentary 
formations. It is in these schists, but principally in 
clefts, that metalliferous lodes are chiefly vim either 
as native metals or combined with foreign bodies such 
as oxygen, carbonic acid, sulphur, &c. Those metals 
most unalterable are the ones most frequently found 
in a pure state—gold, platinum, silver, quicksilver, 
and copper. Platinum, first discovered by the Spaniards 
in the American placers or alluvial mines, was for some 
time regarded as useless, and it is only about a 
century since its properties were recognised and it 
was introduced to England. It is generally found 
associated, but not alloyed, with adil sientie like 
the latter m nuggets. Silver is also met with in a 
pure state, but more frequently combined with 
sulphur, iodine, bromine, &c. Sulphide of lead is 
also often so largely mixed with it as to make the ore 
common to the two metals. The real ore of quick- 
silver is its sulphide cinnabar, though it also occurs in 
a native state in small globules. 

Native copper is found either at the outcrops of the 
lodes or in pockets beneath the surface. The red and 
black oxides, the blue and green carbonates, the yellow 
pyrites and the sulphides of copper are associated with 
the pure metal. Tin is also mingled with it, as in the 
tin pyrites, which contain 29.77 per cent. of copper, 
and 27.44 of tin, alternating with the copper lodes. 
This metal is never found pure, and generally 
exists in the form of a erystallised oxide. Lead also 
is always found combined with other bodies, the com- 
monest ore being a sulphide or Galena, which is 
generally mingled with silver, sometimes mixed with 
sulphide of antimony and copper; the sulphates, the 
white and yellow carbonates, the green phosphates, 
the yellow aluminates, and the red chromates are 
found in the upper tracts of the lodes and the pockets 
along their course. 

Zine ore is formed of oxides, carbonates, and silicates 
of the metal, the commonest, however, being the sul- 
phide, or blende, so called from its brilliant appearance, 
and which presents itself in brown or yellow crystallised 
masses, Oxide of antimony occurs near the surface 
of the deposits, the sulphide being found at a greater 
depth ; the former is generally pure, colourless, and 
translucent, the latter grey, and is found in Jong pris- 
matic columns or crystals. Arsenic, cobalt, nickel, 
and bismuth are met with either in a native state or 
as su!phides. 

Differing in their nature from all the foregoing, are 
the ores of iron and manganese, those of the former 
being numerous, including amongst their number iron 
pyrites, clay ironstone, red hematite, brown hematite, 
specular ore, and the magnetic lodes. 

Manganese, discovered in 1775, is found in nature 
principally in the form of a black oxide, the metal 
Roloet hard and brittle. 

Throughout the series, from gold to manganese, the 
same economy and arrangement of nature is visible ; 
metals are associated in their lodes with other bodies, 
which, if they increase the difficulty of miuing the ore, 
aid in its reduction. 

Even the very schists themselves, which are traversed by 
the lodes, resisting the action of fire, can be utilised ; for in- 
stance, for lining the interior of metallurgical furnaces. Is 
thie curious assemblage of all these different substances, 
which seem to be collected at the same point for the purpose 
of mutually assisting each other some day, a provision of 
Providence, or is it but the effect of mere chance? As for 
the existence of the lodes themselves, and of the ores they 
contain, with their complex composition and unvaryin 
modes of oceurrenee, who can say whether those profound 
fissures, the working of which, while it confers so many 
benefits on mankind, also causes much unhappiness, do not 
furnish an additional example of those numerous natural 
phenomena, the supreme and ultimate object of which is for 
ever hid from us? 

Rich in metals, no less than in coal, Great Britain 
abounds in all the minerals most valuable in the arts 
aud manufactures. Lead and tin, copper, zinc, and 
iron, arsenic and manganese, are plentiful The ships 
of Tyre and Sidon traded te Cornwall for copper and 





tin, and the Romans worked the iron mines of the 
eal so Reged’ Kelens' Gaede cers 
parallel as , Norway e a 
mineral wealth, where, amongst the granitic and 
schistose rocks, copper, nickel, and zinc mines abound, 
and where are worked the silver mines of Sala and 
Kongsberg. The iron is abundant, and the magnetic 
ores of Scandinavia are eagerly brought for the 


y 
Sheffield markets. In Swedish Lapland is the largest | throug 


deposit of iron in Europe, where ninety miles from the 
northern end of the Gulf of Bothnia rises up a 
mountain formed of parallel veins of magnetic and 
specular ores, some of which attain a thickness. of 
nearly 200 ft. 

Belgium, too, is full of mineral wealth. At Vedrin, 
near Namur, at Huy and Erngis on the Meuse, on the 
borders of Rhenish-Prussia, lead mines are worked, 
Zine ores, too, are produced at Huy, Erngis, and 
Corphalie, while the products of the Vielle Montagne 
are well known everywhere, and the iron mines 
scattered over the country and their workings form 
one of the chief of the Belgian industries. In 
Rhenish-Prussia, extending along the valley of the 
Rhine, or buried beneath the spurs of the mountains 
which partially border it and its tributaries, and in the 
Westphalian hills are found liberal metalliferous de- 
posits—quicksilver, copper, lead, and zine. The 
sands of the Rhine are wnprofitably auriferous, and in 
Nassau phosphorite is worked to form a substitute for 
superphosphate of lime in artificial manure. Silesia 
is rich in zine, and the Rhenish province of Siegen 
produces the ore worked into steel at Essen. In 
Germany, the States of Saxony, Mansfield, Brunswick, 
and Hanover are rich in ores, and the metallic forma- 
tions of the Harz Mountain yield iron, copper, lead, 
silver, and arsenic. In Austria, Bohemia, and 
Hungary, whose vast resources are row rapidly being 
developed, the Tyrol, Istria, and Styria are laden 
with mineral wealth. 

Nearly all the metals are mined in France, which 
abounds in iron; the limonite of Perigord, the Landes, 
and Champagne, the lodes of Isére ; and the Pyrenees, 
La Comté, Ardennes, and Brittany, all possess mines 
well and profitably worked, though labouring under 
the disadvantage which an absence of fuel for reducing 
generates. 

The metalliferous deposits of Spain have been 
worked from time immemorial; Catalonia and Biscay, 
the mountains of the Asturias, and the southern slopes 
of the Cantabrian range, in old Castile, where the 
workings extend to a depth of 1094 yards, all produce 
iron. In Granada and Murcia silver ores are found, and 
the old workings of the Phoenicians, the Carthaginians, 
the Romans, the Moors, and finally of the conquering 
Spaniards themselves, attest to their value. But with 
the discovery of America the fabulous riches of the 
unknown West drew off the steady workers from the 
mines at home, which were deserted. In the Sierra 
Morena of Andalusia is the celebrated quicksilver 
mine, which has been worked for the last 3000 years, 
and in the same mountain are the copper mines of 
Huelva, near the Rio Tinto, whose waters are stained 
by the decomposition of the copper pyrites. Metallic 
deposits are found in Switzerland and Tuscany; but 
Italy is poor in minerals. In the Island of Elba are 
iron mines that have been worked continuously from 
time immemorial. In Corsica and Sardinia are lead 
and iron, copper, silver, manganese, and antimony, 
with enormous deposits of the carbonate and silicate 
of zinc. Greece, once famous for its minerals, is un- 
worked now, and the few mines of . Turkey are 
operated on in the same incomplete and primitive 
fashion as are their collieries. TheOriental nations own 
large mineral wealth, and utilise it—gold and silver, 
iron, lead, and copper; but the extent of the Eastern 
metalliferous resources are unknown. But in Siberia, 
and especially within the Ural Mountains, is a rich 
extent of country, full, not only of minerals, bat of 
gems, and hundreds of mines, rich in goid and 
platinum, and all the baser metals are worked. Here, 
too, are found the large deposits of malachite, which 
are smelted for their copper, or worked into jewellery 
aud architectural embellishments. 

In the New World, as in the Old, the metalliferous 
formations for the most part lie hidden in the crevices 
formed by the upheaval of the eruptive through the sedi- 
mentary rocks. And as nature asserts herself m America 
on a grander scale than she does in Europe, so do the 
magnitude of the deposits increase, and the difficulties 
of winning them multiply. The huge upraised ridge 
which traverses the continent from Behring’s Straits 
to Terra-de!l-Fuego is full of mineral lodes, which 
conceal themselves beneath the rocky surfaces to a 
height ‘of 18,000 ft. above the sea. 





working, the inactivity of the people, 

the country has caused most of the mines to 
abandoned, or only v ingen’ worked, so that a 
vast amount of mi w remains bidden and un- 
utilised. Peru is igal in its mineral wealth of 
gold and silver. To it the earthquake-shaken 
coast of Iquique, with its saltpetre beds, its rich 
quicksilver workings, and on a lofty table-land of the 
Andes, stands Cerro de Pasco, the region of silver 
mines, 14,000 ft. above the sea, 

Further north the States of Honduras and Nicaragua, 
though rich and profitably worked in a small, de- 
sultory way by native labour for native wants, have 
failed to yield satisfactory results in return for the 
expenditare of English capital; but Mexico, which 
dazzled Cortez, and sent half Spain mad, glitters with 
the ores of its noble metals. At Guanaxuato and 
Tacaiecas are the two largest metallic veins in the 
world, rivers of quartz which flow for leagues, be- 
tween banks of limestone, porphyry, and schist, from 
20 to 60 ft. in width, and in places 240 ft. in depth. 
North and west of Mexico stretch California, Colo- 
rado, Oregon, Washington, and the scarcely opened 
territories roughly and scantily populated with miners. 
In 1848 California, New Mexico, and Texas were 
ceded by Mexico to the United States, and then the 
vast discoveries of gold in the former State filled it as 
if by magic, with adventurers from all the world. 
Separated from California by the Sierra Nevada, which 
forms the western barrier to the. vast internal basin 
of the country, is the State of Nevada, wherein is 
the Comstock silver lode, producing annually nearly 
16,000,000 dols. The Western territories of the 
United States are now producing upwards of 
100,000,000 dols., or more than four times the quan- 
tity which the whole world produced thirty years ago. 

But it is not only in the princely metals that 
America abounds. The Rocky Mountains contribute 
to the eastern states inexhaustible wealth in coal and 
iron. In the vicinity of Lake Superior are the copper 
mines worked for ages by the Indians, and, so oa as 
the sixteenth century, by the white settlers. Here 
the metal is found almost pure in enormous masses, 
with bright veins of virgin silver running through it. 
The labour of excavating this ore is prodigious; it 
has to be cut with infinite labour with chisels, until it 
can be separated from its bed—in one instance a year’s 
labour was bestowed by forty men in excavating a 
single block weighing 500 tons. Canada, no less than 
the United States, is endowed with mineral wealth 
extending far up towards the Pole. But the lack of 
energy and enterprise, which helps to keep the Dominion 
stationary, checks also this branch of industry. 

In 1851 came the news of gold discovery in Aus- 
tralia, and the fever of adventure became as_ irre- 
sistible an epidemic as that which led emigrants to the 
Far West. The topographical features of the auriferous 
regions compare strongly in both countries, which 
abouad also in common with other metals than gold, 
—? worked and yielding every year an increased 
supply. 

Van Diemen’s Land, New Zealand, and the East 
India Islands do not Jack gold, and abound with tin. 

What is known of the African deposits leads to the 
supposition of formations of enormous richness, and 
the working now being ted is the earnest of a 
more extended and profitable system. The Cape, 
Senegal, Algiers, Tunis, Abyssinia, and Madagascar 
are all more or less endowed. 

We must reserve ‘for a future notice M. Simonin’s 
chapters upon the various systems of winning minerals, 
as also his section upon gems. 


RECENT PATENTS. . 

Tue following specifications of completed ts are a 
dated within the year 1868; and that year ceould be given 
in ordering them, at the annexed prices, from the Great Seal 
Patent Office, C -lane. 

(No. 2476, 1s. 6d.) William Edward Newton, of 66, 
Chancery-lane, patents, as the agent of M. J. D. Farcot, J. 
J. L. Pareot, M. B. A. Fareot, and J. E. E. Chateau, of St. 
Ouen, ingenious but somewhat i 
regulating the i . 
clauned is “ the adaptation to any motive power engine 
governor or regulator connected either directly or by inter- 
mediate gearing with the machine or a us to be acted 
on by the motive power engine, so that may work, stop, 
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(No. 2492, 4d.) Ferdin 
road, patents making a non- positi 
ing steam pipes, &c., by together about 112 parts, 
by weight, of brick clay, 70 parts of powdered charcoal, 
28 parts of saw dust, 28 parts of fuel awecpings, 8 parts of 
cow hair, 8 parts of cocoa-nut fibre, 2 —s yeast, wheaten 
flour, or other fermentable substance, 8 parts of the residues 
from the conversion of starch into sugar, 80 of water, 
and 36 parts of cotton foot oil. The mixture is subsequently 
heated sufficiently to cause fermentation. 

(No. 2497, 6d.) Alfred Vincent Newton, of 66, Chancery- 
lane, patents, as the agent of Edwin Louis Borneisler, of 
Philadelphia, U.S., an arrangement of water level indicater 
fi steam boilers, whieh it would vere oe to enh 
clear! 

(No. 2501, 2s. 84) Fenianialh Biome 
patents various arrangements eee | we 
not describe briefly. 

(No. 26502, 10d.) Alexander Melville Clark, of 53, 
Chancery-lane, patents, as the agent of a sanguine French 
inventor, a method of applying an injector for propel- 
ling vessels. According to this plan, which would un- 
doubtedly be very wasteful of steam, the jet of water 
delivered by the injector is made to traverse a series of 
cones placed one within the other, so that angular streams of. 
water entering bababen them are suécessively brought 
contact with the moving jet. The ap saben is 80, 
that the jet finally produced is delivers: below watet as Fi 
stern of the ve te be propelled, 

(No. 2505, 10d.) Matthew Gray, of Highbyry- om 
Frederic Hawkins, 6f Silvertown, patent methods of 
facturing telegraph ¢ables, the details of which we 
describe briefly. 

(No. 2506, is. 4}, John Henry Johnson, of 47 Lincolis 
inn-fields, patents, as the agent of Jean Baptiste Antoine 
Maurize, tours, an sxtrecedinanily complicated system of 
permanent way for,railways. M. Maurize’s rails are fine 
specimens of composite construction, built up of under and 
upper parts, pads /of cardboard, steel sheathing, bolts, 
nuts, &e.! 

(No. 2508, 6d.) John McFarlane, of Edinburgh, patents 
making the upper and under couch rollers of paper-making 
machines with an iron shell covered with vuleanite and india- 
rubber, the vulcanite being fixed to the iron shell, and the 
covering of vulcanised india-rubber fixed over it. 

(No. 2510, 8d:) Edward Paget Gillam Headly, of Cam- 
bridge, patents apparatus for watering streets, &c., this con- 
sisting of an arrangement of portable windlass for carrying 
hose, &c., which we could not describe briefl 

(No. 2511, 4d.) David Hill, Joseph Richardson, and 
Cuthbert Greenwood Johnson, of Stockton-on-Tees, George 
Nixon Duck, of Coatham, and William Fairles Masterman, 
of Aislaby-hall, patent the use of certain artificial eompo- 
sitions in the refinery, paddling furnace, or other furnace or 
apparatus in which the manufacture of iron or steel is con- 
ducted. 

(No. 2612, 1s. 4d.) John Winsborrow, of 10, Livermere- 
place, Dalston, patents an arrangement of water meter or 
— pressure engine, which it would require drawings to 

jeseribe. 

(No. 2525, 8d.) William Payne, of Balham, patents forms 
of steam cocks. According to these plans the plug of the 
cock is atone part of its length shaped so as to form @ cam 
which, when the plug is turned, acts on the spindle of an 
ordinary conical valve, and raises the latter from its seat. 

(No. 2526, 10d.) Gustav Adolph Bueholz, of Shepherd’s- 
bush, patents machinery for hulling grain, which it would 
require drawings to explain clearly. 

(No. 2633, 1s.) John Grant, = Faton-house, John- dinest, 
Hanspstead, patents a very sim le and highly ingenious 
rangement for turning over the leaves of music, &c., which 
is well worthy of the attention of those interested in such 
Inatters 

(No. 2536, Is. 4d.) Hakan Steffanson, of agence and 
Jonah Hadley, of the City Flour Mills, t mackinery 
for decorticating grain, this consisti a horizontal ey 
lindrieal casing into which the Aa within which 
there revolve a number of rou wens. 


(No, 2539, 1s. 8d.) Thomas Russell Crampton, of Great 
George-street, patents methods of grinding, p sad 
burning coal, It would be impossible for ms to: 

Crampton’s plans in the space at our disposal Sen toch we 
propose to speak of them fully on a future occasion. 

(No. 2540, 1s. 4d:)\ Henry Kinnaird York, of the Grange 
Town fronworks, Cardiff, patents improvements in his methods 
of manufacturing steel farms | cast iren to small frag- 
ments, and remelting these’ fragments when en he tig 
some extent oxidised. The improvements refer to the eon- 
struction of the apparatas for reducing the iron to email 
particles. 

(No. pig 44.) bes Shaen, of LS Bedfotd-row, 
patents, as agent of Johann Friedrith 
of Potsdam, making an explosive compound, whieh he 
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1 ARTHELEMY Picard, mprovements in towing 
with eunk chains applicable to to the pavigation on all rivers and 
streams of water, of whatever depth, and in apparatus in con- 
nexion therewith.” 

1260. JosePH Mason and WiLLiAmM Warent, Swallow-street, and 
Grorcs Hven Jones, Alpha-road, “ A new or improved menn- 
facture of white lead and apparatus employed therein.” 

1270, PeTen JENSEN, 2, Chiswell-street, “ Improvements in sew- 

ing machines with rotary spoolhook for protecting spoolhook 

and bobbin from damage, and for preventing breakage of thread 
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1283, JoHN CUNNINGHAM, ad near Ottery Saint Mary, “An 
improved machine or for cutting sandwiches or bread 


wen and oy or WALTER Biow, 
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1927, Sar 
struction of kilnw 


“Improvements in the con- 
ee manefacture of lime and cement, or 
for the calcining ofweres or other material of a like nature re- 
quiring to be calcined.” 
1328, WittiamM Spence, 8, Quality-court, “ Improvements in the 
manufacture of felt and in machines for the purpose.” 
1329, Joun BRroaproort, Glasgow, “ Improvements in lavatories.” 
1330. Jonn Jamieson, Oldham, and Tuomas Hor, Rochdale, 
. “Improvements in the “mesa ieee steam engines.” 
133%:5,RomAIN FRANCOIS BiGor, “A level with mirror.” 
4398. down Rosext Jurvences, Orwell Works, Ipswich, “ Im- 
in horse 
133 mY JOHN SERLS, Wainfleet Hall, “Improvements in 


iss neveis Warp, North of Englanfl Adyartiser Office, New- 
po len ‘An improved oven or apparatus for baking 
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1342, James MAcKiE, 50, Saint James’s-street, “An improve- 
ment or 4 rovements in ‘lock fast’ bre»ch-loading firearms.” 
143. Joun WILson, Stockport,“ An improvement in the con- 
struction of bobbins employed in slubbing, roving, and other 
similar machines used in the preparation of cotton for spin- 
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194. WiiataAm Burner Rots, 23, South Molton-street, “ Im- 
vements in hand pumps or syringes, and in other pumps, 
suitable to be used for watering flowers and for other similar 
1945, Epwanp WALTHAM and THomas WALTHAM, Stockwell, 
“ Improvements in to run on common roads.” 
1346. Jonas ParesTiwy Bato, Halifax, and Roperr NEWTON, 
ae ao ed Keighley, “ Impro in 
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ratus of a printing machine. 
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ENGINEERING. 








PASSENGER STEAMSHIPS. 
To ruz Evrros or Evorreretse. 
to insert in Exorvzrnixe 


's experiments are objected to by some hydrauli- 
cians, on the that so much of t 


motive power 


the experiments so much as some persons 
obstacle to the use of these experiments consists, per- 


a in the difference of material and state of its surface to 
those materials and conditions of surface with which we have 
to do in actual ships. The coefficient of friction derived from 
the flow of water through pipes is not, in my opinion, ap- 

) without modification and dimi surfaces 
of ships for reasons founded upon the circumstance of the 
average velocity in the pipes not corresponding with the 
velocity of the ship through still water. 

Feeling, therefore, the ty of some large direct ex- 
periment tried with the material actually in use, it appeared 
to me that it was already provided to our hands by taking 
some large steam vessel requiring steam engines of known 
indicated power to propel her at a given » Then, if 
from the total power we could eliminate t P aap con- 
sumed at and t the mechanism, and also that required 
for the di ing resistances, the remainder, divided by the 
wetted surface, should give us a reliable measure of the 
friction; and this was the course which, applied to the 
Holyhead steamship Leinster, led me to the coefficient 
of sty of the force on a square acting plane reckoned as 
equal to once the column due to the speed. 

It is evident that the accuracy of this method of valuing 
friction depends entirely upon accuracy with which the 
two former sources of loss of power can be arrived at; but if 
their amount is smal! compared with the total resistance, even 
if they be not estimated with perfect accuracy, the residual 
quantity for friction appears to be capable of a near approxi- 
mation to it. Now in the case of the Leinster, when per- 
fectly clean and before her trial trip, calling the total resist- 
ance 9, my computation for displacing resistance amounted 
to 1, giving the proportion of 8 for skin friction to 1 for dis- 
placement of water. Thus, if this latter were even doubled, 
it would still leave 7 for friction to 2 for displacing, and 
would only reduce my coefficient of s}y to vty. 1 do not, 
however, think that there could have been any such large 
inaceuracy in the estimate of the displacing resistance, as in 
it I have not only estimated for the head and stern resist- 
ances, on the principle of the square of the sine, but also for 
a quantity which I term additional head resistance, vase 
from the great pressure upon a small part of the forw 

rtion of an advancing inclined od plane, which pressure is a 
Reaction of the depth of immersion, as you very properly 
state in the article. It was also, in my opinion, a certain 
corroboration of the coefficient +; being correct that, viewed 
by the light of recent experiments, it does not differ more 
from Beaufoy’s yiy than might be fairly attributed to the 
different material and condition of surface to which it was 
applied. Even if, however, the coeflicient y}; were correct 
for a perfectly clean iron ship upon her trial trip, it would 
not suffice for a surface even moderately foul, and hence (as 
our object is to deal with vessels in an average condition) I 
increased the 2.7 Ib. foot at 24ft. per second for the 
former to 3 Ib. for the latter condition. aving said so much 
in explanation of my own views, I hope in some future article 
you will give a calculation of the comparative quantities of 
the displacing and frictional resistances for some given vessel, 
so that your views may be fully understood. 

I will conclude by referring to the comparative resistance 
of co and iron ships. In calculating the resi of 








We illustrate above an arrangement of dynamometer and 
friction tester designed by Mr. Charles Neer, of Brooklyn, 
U.8., and which has been lately patented by him in this 


[May 21, 1869. — 


DYNAMOMETER AND FRICTION TESTER. 


DESIGNED BY MR. CHARLES NEER, BROOKLYN, U.S. 





country. The main feature in this dy T 
in the combination of what is termed by the inventor a 
pom ey power scale” with a steelyard or other measure 
of actual force, and the details of the arran t can be best 
explained by reference to the engravings, in which Fig. 1 is 
a side elevation of the dynamometer and friction tester ; 
Fig. 2 is a plan; Fig. 3 is an end view of the perimetral 
wer scale; Fig 4 is a section on the line, 7, 2, Fig.1; 
ig. 5 is an end view of the friction tester; and Fig. 6 is a 
detached detail drawn to an enlarged scale. 
The power is applied to the shaft, a; 6 is a separate shaft 
on the same line ; ¢ and dare ordi couplings employed 
> this case the bolts 
usually introduced to connect the flanges of the coupling 
are removed in order that the power applied to 
shaft, b, may see Moone the apparatus from the motor, a 
The “ peripheral power scale” consists of a wheel, ¢, or 
segment of a wheel, of which the cireumference (or cirele 
described by it) bears a given decimal proportion to one 
th d feet, so that its rotation, an even number of ten 





the (old) Rattler, I brought out a lower coefficient for her 
surface than yt;, which I attributed to her being coppered. 
Professor Rankine says, that “ for copper sheathing and very 
smooth pitch the resistance was decidedly less than for iron 
bottoms.” I think it highly probable that not only is copper- 
ing better, as hindering fouling, but is smoother and better 
than iron, when both surfaces are new. 

It is all very well to say, as in the article, that “all our 
older steamship panies have had abundant experience 
with timber-built copper-sheathed ships, and have since 
adopted iron ships in their place. No diminution of speed 
or increased consumption of fael (except, of course, when 
the bottom has fouled) has been observed to warrant any 
conclusion like that to which we have referred ;” but general 
statements of this kind, unsupported by exact observations, 
do not, in my opinion, go for much. 





During the last, say, twenty years the use of the screw has | i 


become universal, where formerly paddles were used ; 
much greater speeds are now the rule, and the engines are 
of very superior construction, rendering it difficult to make 
trustworthy comparisons with the older class of vessels. The 

and convenience of iron has led to its almost entire 
substitution for wood in the hulls of vessels, and as regards 
coppering iron vessels, the operation (independently of its 
le mo > ng been, up to the present time, a difficult 
and d ul one. It has, however, been done in H.M.S. 
Inconstant, lately tried at sea, and the speed she attained, 
averagin Soe are, any a great deal, in my opinion, in 


favour of copper 
I am, Sir, yours very truly, 
31, Stockwell-park-road, May 19. G. H. Purrrs. 





or hundred times, shal] cause a point on the said i 
to travel one thousand feet. i cat ehaad 


attached to the coupling, ¢, or in many cases it may more 
easily be attached to the side or boss of a wheel or pulley. 
In engraving the peripheral scale, ¢, is shown attached 
by the columns 1, ring 2, and set screws, 3, to the coupling, ¢; 
and the ring, 2, oo peripheral scale, ¢, are made in two 

connected together by screws, 4 so that 


ean be 
the i ithout i 


Sd i 
pe eae 





that the wheel, q, will 
5, is running at the speed contemplated for the dynamo- 


Suppose, for example, that the ipheral scale, ¢, is of 








THE CON VERSAZIONE AT THE INSTITUTION 
OF CIViL ENGINEERS. 
On Tuesday last Mr. Charles Hutton Gregory received the 


members of the Institution of Civil Engineers and the |} 


numerous visitors invited to take a part in the first Conver- 
sazione held in the new house in Great George-street. 
Greatly as the advantages of the increased accommodation 
in the theatre have been felt during the Session, now con- 
cluded, and vastly as the comfort of the frequenters of the 
library and reading-rooms has been augmented, the improve 
ments have never been felt so strongly as they were on Tues 
day night. In the crush-room, reception hall, the theatft, 
and the refreshment saloon, the increased space gave cotifort 
and freedom to a far larger number of visitors than cotild 
have been crowded within the narrow walls of the oll Tnstltu- 
tion building. The new house was specially adapted by the 
architect for these annual gatherings, and last eveti- 
ing proved that the arrangements had been well sonsidered, 
and were thoroughly efficient. The sereem separating the 
Secretary's office from the waiting-room at the back was 
removed, and the whole space was converted fate @ hat and 
coat room ; the seats and fittings of the theatre were shifted 
and the entire area was left free fot the exhibits and the 
visitors. Mr. Gregory met the latter in the library, eons 
verted into a reception room, and proper names Were less 
travestied than usual, in couseqtenee of their piésing be- 
tween fewer lips, and through @ shotte? space. Mr. Forrest, 
energetic and untiring, had #0 tonverted the staitease and 
reception-room, that the most regular Aabitud of thé house 
would fail to recognise them; & profusion of flowers disguised 
both, and the whole of the Institution library was lild#en 
behind a picture gallery, that recalled many Royal Academy 
seasons gone by. In the theatre a larger collection of models 
than usual covered the tables, and were ranged around the 
room; and the admirable lighting arrangements illuminated 
the exhibits thoroughily. 

Down-stairs thé general reading-room, and the council 
room had been th#0WH into 4 refreshment saldon, which was 
well attended thedtighout the evening. 

A new and extélient feature in the arrangement was the 
circulation of septate printed catalogues of the mechanical 
and fine arts. Thé latter collection was especially fine, the 
increased space g@¥6 ittereased favilities for the display of 
pictures; but although the walls of the reception room, stair- 
cases, atid passages were covered, very many eontributions 
were left tinkung. Some of the most charting pictures of 
Faed, Calderon, and Ward were to be found among about 200 
fine att exhibits which testified to the taste of engineering 
collectors. The portraits of four past presidetits of the In- 
stitution were on the walls—those of Mr. G, P. Bidder, the 
late Mr, A. M. Rendel, the late Mr. James Simpson, and the 
late Mz. George Stephenson. It is to be tegretted that the 
noble painting of Mr. John Fowler, now at Burlington House, 
was absent. 

Conspicuous amongst the exhibits in the theatre were the 
magnificent and well-known models of H.M.S. Agincourt, 
constructed by Messts. Maudslay, Sons, and Field, Messrs. 
Penn and Son's models of the engines of the Northumber- 
land and the Minotaur, Mr. J. R. Ravenhill’s models of the 
engines of the Lord Clyde, the Leicester, and Connaught, 
and Mr. Jabez James's magnificently finished model of « 
table engine. All these, except the last mentioned, were 
kept in motion by & gas etigine during the evening. The fine 
models contributed by Colonel Clarke, those from the Gun 
Carriage Department, Woolwich, Sir William Arinatrong’s 
models of the Staunch Gunboat and Tin, gin, were by far 
the finest works in miniature exhibited, while for beauty of 
practical workmanship, Messrs. John and Henry Gwynne's 
centrifugal pump was equal to any of them. The edllection 
was excellent throughout, and the eleotrival and philosophical 
instruments especially were more excellent that We fetmember 
Finally, before proceeding 
to a detailed notice of the exhibits, let us notice one of the 
finest pieces of practical mechanism in the room, and novel 
to most of the visitors—the Martini-Henry rifle. 


at any previous Conversazione. 


RAILWAYS AND ROLLING STOCK. 


The most important novelties present relating to railway 
construction were the continuous crossing and new arrange- 
ment of switches, of which models were exhibited by Mr. 
R. Price Williams. Of Mr. Williams's crossings we give a 
full description on another page of the present number, and 
as we intend to illustrate io describe the switches on an 
early occasion, we shall merely remark hete that they fori 
an important improvement in permanent-way details. 

Messrs. Ransomes and Rapier exhibited two models of 
their patent continuous railway crossings, with Mr. Price 
Williams's grooved rails applied to them, the one model 
being adapted to roads on which cast-iron alee; are used, 
and the other to such lines as our English main lines, where 
elasticity and continuity of the main line is a thing of first 
importance. These advabtages are very simply cheaply 








the 
il being coupled by eranks 
and coupling rods. Mr. Barnes's arr ta to us 
A pons rag Sn nee 5S Sane, we yo is; but 
ve some doubts as to how the spi ing would 
held 


answer under heavy work, and we further strongly to 
the opinion that, if the mid-rail is to be used at all, the 
horizontal ping wheels should be driven by an inde- 
pendent of cylinders, Mr. Barnes's model was accom- 
panied by one exhibited Mr. A. Alexander, showing 
another arrangement of mid-rail locomotive. According to 
this the mid-rail, instead of being acted upon by hori- 
zontal wheels, is gripped laterally between the peripheries of 
pairs of vertical wheels carried by cross shafts situated be- 
tween the —— axles of the engine. The cross shafts are 
coupled to the axles of the wheels by cranks and 
coupling rods in the usual way. e quite fail to see the 
advantages—if there are any—conn with this method of 
gripping the mid-rail. It appears to us that its employment 
would result in a vast inerease in the frictional resistance of 
the engine caused by the slip which would necessarily take 
place between the mid-rail and the gripping wheels. The 
effective diameter of the gripping wheels would, moreover, be 
subject to continual variation ty the rise and fall of the 
engine on its springs when running, and they and the carry- 
ing wheels would therefore not work properly together. 
Messrs. Carter and Woodhead exhibited a small wooden 
model of Outridge’s patent equilibrium slide valve, a valve 
which we mentioned lately in our notices of “ Recent Patents.” 
Mr. Outridge’s is a kind of double-faced valve which works 
between a pair of port faces, the arrangement being very 
aitiilat, and in fact identical in principle, with that of the 
valves which have been  stdtessfull one to steam 
for some time past by Me. Robert ilson, of Patri- 
croft, Close to the model just thentioned Mr, W, ©. Church 
showed one of his equilibrium alide valves, which had tun a 
ae £ 740 miles on the Great Northern Railway, and 
w been removed for eshibi 


> tion. tly 
rather som at first sight, there are man gunk. plats 
about Mr, mae's aan, £08 OS intend to 
pit ill us of it © See Sepetes, See oe all 
ve able to explain its details more ly than we dould do 
here, 


Mr. Peter Ashcroft contfibtited a length of his compound 
rails, which is now laid on the © -eross line of the 


South-Eastern Railway. 

Mr. Thomas C. Fidler ited a model of his articulated 
rolling-stock, the model showing a vehicle with a pair of 
independent frames cartied on three pairs of wheels. The 


frames have arched ends, and each has one pair of wheels 
din to it, while the third pair of wheels is placed 
itm the of the two frames, 
and ia toa of by Which the two 
maith ae connected. system Of sonstruction gives 
sta at 


we intend to say something more con- 
“Gs Win Aue ba. 


has schemed and exhibited, in con- 


pee Pon poor geckos fae p= gpm 
ih oat ag ory an odin) eS 
not aan Jog the goupling is of 
kn range a ye ly oe rnb 
Eat. and ie k by the pressure of on toll. 


rubber washer, which forees a pin upon a loose collar into a 
recess on the upper face of the socket, so that until gs 
is Withdrawn by a considgrable ure inst the 
rubber ring, fat enough to clear the recess in the socket, the 
joint cannot be uncoupled. The to which Mr. 
Austin has devoted this neat con’ is perhaps one of 
the least useful to which it may be applied. 

Mr. Robert F. Fairlie contributed a model so staal that it 
was almost lost amongst larger, but far less im t, ex- 
hibits. It illustrated the steam carriage which we engraved 
in a recent number (ExGIngeRine, 142 of the ft 
volume), and which is now almost comp: 
Ironworks, New Cross. This carriage, when finished, will 
run tegularly upon a metropolitan line, and Mr. Fairlie will 
have at last an opportunity of proving the advantages of a 


aysieat Be has so long industriously and patiently sought to 
tablish. 
a Govett exhibited a plan of Foo age by Mr. 


isting of two curved plates on each ; 
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flange in the centre, where the edges of are 
dows for & depth of about eT east pens 
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DOCKS, MARbOURS, AND CAN 
at the Conversazione, the principal of 


Cork, we illustrate and describe 
caissons for the entrance to the | 
Malta, formed the subject 
sixth volume of Excineenine, pa 
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present volume of ExGingxenina, pages 170 


A model of the Staunch boat was contributed by Mr. 
G. W. Rendel, of the Elswick Works, ~ ey 
Tyne. In volume fifth of Exorxexnine, page 378, we illus- 
trated this little vessel, which was built for the Admiralty 
from the of Mr. Rendel. She is 79 ft. long and 26 ft. 
beam, with a full load draught of 6 ft., and a displacement of 
160 tons. Her engines, of 26 nominal horse power, drive 
twin serews, which give her a speed of 74 knots, and her 
armament consists of a 12)-ton 9-in. Armstrong gun, 
mounted at the forward end of the vessel, and covered in with 
a bulwark or screen, which can be removed. This little boat, 
which is one of a new class recommended for auxiliary bar- 
bour “and coast defence, is fitted up with all mechanical 
appliances for the saving of labour and the prompt and con- 
venient serving of her guns. The Staunch has been stationed 
at Portsmouth for more than a year, and has realised all 
that was expected from her. One hundred and fifty rounds 
have been fired from her 12}-ton gun, besides those fired 
from it during its trial upon the Tyne; and the captain of 
H.M.8. Excellent, at Portsmouth, reports that, in his opinion, 
vessels of her class would be most efficient for harbour and 
const defence; some more vessels of this class are already 
being constructed by Government. 

By the side of this exhibit stood a most beautifully ex- 
ecuted model of a 7 in. Armstrong gun, complete with 
wrought-iron slide and carriage (see page 356). 

Mr. Joseph Whitworth occupied the same table with 
Admiral Halstead in the centre of the theatre. His exhibits 
consisted of a short section of his 9-in. gun, and meta! models 
showing the relation between the projectile and the gun. 
both in his own and the regulation systems, cast-iron mfled 
shot, models of different forms of projectiles, and sections of 
barrels showing riflin, 

From the Thames 


Rassube Company came a half model 
of H.M.8. Volage (sister ship to the Active), recently 


described in the present volume of ExciInegkine, on page 
168. The Volage, which was launched from the yard of the 
Thames lronworks, is the first of a new class of fast and 
lightly armed fighting ships. She carries six 64 ton guns on 
the upper deck, and fore and aft 64-pounders. Her extreme 
length is 270ft., and her breadth of beam 42 ft.; her 
engines, constructed by Messrs. John Penn and Son. are of 
600 nominal horse power. 

Admiral E. P. Halstead’s contributions form a portion of 
the fine set of models belonging to the naval collection in the 
South Kensington Museum, and represented embodiments of 
the system which Admiral Halstead has so earnestly eet him- 
self to introduce—the system of a uniform principle in iron- 
clad construction, combining a maximum of protection with 
a minimum of armour, of a uniform principle for determin- 
ing the resisting power of the armour according to the de- 
structive power of the ship's own guns, and to utilise the 
necessary weight of armour for strengthening instead of en- 
eumbering the ship. To combine the skill of the shipbuilder 
with the requirement of the commander is Admiral Hal- 
stead’s object, so that the two may design and work in 
unison, instead of at variance, or, at best, independently. 

Mr. J. Allen, the manager of the Royal Gun Carriage 
Department, Woolwich, exhibited very highly finished 
models of a naval gun, alight field gun and equipments, 
together with an elaborate trophy in steel, cut into many 
flourishes with a fine band saw, which also found a place in 
the frame containing the trophy. 

Mr. ©. E. H. C. Healey exhibited his apparatus for clean- 
ing the Snider rifle, an ingenious combination of wheels and 
elamps, wool, and whipeord. A small wheel is secured to the 
muzzle of the rifle, and a second to the opened breech, and 
a continuous cord runs over the pulleys and through the barrel 
of the rifle, carrying a soft wel which is run up and down 
the barrel till the cleansing is effected. 

Mrs. Hienrietta Vansittart sent several models of the Lowe 
and Lowe-Vansittart propellers, illustrating the system from 
the first patent of 1835, which claimed the application of one 
or more curved blades mounted on shafts for the propulsion 
of vessels, to the last patent of September, 1868, which 
secures the method of setting out the curved lines of the 
Vansittart propeller in proportion to the form of the vessel 
for which it is intended. fre model illustration of Mr. Lowe's 
patent of 1852, and the split or Mangin 
as also was the model of the four-bladed 


screw, were sent, 
propeller fitted by 





MESSRS. W. A, MARTIN AND CO.’S SMOKE CONSUMER. 


Mrs. Vansittart to the “Mulgrave” in 1867, and which gave 
satisfactory results from a lengthened trial. H.M.S. C us 
has recently been supplied with Lowe-Vansittart blades at- 
tached to a Griffiths’ boss; and the results of her trial have 
proved so satisfactory that the Lords of the Admiralty have 
given further orders for the fitting of vessels with this pro- 
peller, of which we have already illustrated and described 
the principle. 

Mr. H.W. Withers exhibits the model of a lifeboat, the 
sides of which are curved inwards, along its whole length 
beneath the seats, and the recesses thus formed are occupied 
with long cylindrical air chambers, which add to the 
buoyancy of the boat, and which can be turned outwards, so 
as to form continuous outriggers on each side of the boat, 
when an increase of flotation is required. 

Mr. Charles Newby contributes a model of apparatus for 
the expeditious lowering of ships’ boats, and releasing them 
from the davits. In this model, the suspending ropes from 
the davit blocks pass from the head and stern of the boat to 


amidships, where beneath a couple of hinged iron 
clips, which are simultaneously, raised and lowered by a hand 
wheel, and the ropes released or clipped tightly. The appa- 
ratus is simple, and very easily manipulated. 
SANITARY ENGINEERING. 

Mr. Baldwin Latham a a bom = model he 
a tus for separating the solid matters from sewage, 4 
reting ittoa paecen Ser level for removal. The machine, 
of which the model is a copy, is now in course of construc- 
tion for erection at Croydon. It consists of » chamber 30 ft. 
by 14 ft., the bottom of which is a little below the invert of 
the main sewer which discharges into it. A jon of the 
chamber is occupied with a vertical wheel 13 ft. 6 in. in dia- 
moter, whose axis is in the same plane as that of the sewer. 
The other part of the chamber contains a dam and = 
whence the sewage water is discharged with a fall of 3 : 
into a turbine the filtering and elevating wheel. 
This wheel is made of sufficient breadth to contain two pet- 
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ROCK TUNNELLING MACHINE. 


DESIGNED BY MR. J. D. BRUNTON, AND EXHIBITED AT THE CONVERSAZIONE OF THE INSTITUTION OF CIVIL ENGINEERS. 
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forated diaphragms, with meshes of different vr pre of 
coarseness, and a series of radiating elevators which stretc’ 
like spokes from the centre of the wheel to its periphery, and 
are made the full width of the wheel, less the space occupied 
by the intercepting screens. The floors of the elevators are 
made of flat bars hinged like louvres wu inner and outer 
frames, and free to swing. Thus when they are at the lowest 
seg of their revolution the spaces are widest, and admit of a 
ree passage of liquid sewage, all solid matter being arrested 
and raised by the revolution of the wheel, the grating bars 
falling forward as they ascend, and reducing the area of 
opening until they form an uninterrupted inclined plane, 
and slide their contents forward into a small chamber 
formed around the axis of the wheel, whence it is conveyed 
away by an Archimedean screw. To ensure the discharge of 
the solid matters into the central trough at every revolution, 
a small tray is placed just inside the rim of the wheel at the 
end of each ladder, weighted in such a manner as tilt when a 
sufficient inclination is obtained, and the water it contains 
washes down any of the particles adhering to the ladder. 
The sewage, after passing through the wheel, flows into a 
chamber fitted with three sluices, passing, collectively, 3000 
gallons a minute, and through these they flow into a Four- 
neyron turbine which drives the wheel, the tail water being 
conducted at a convenient level into the exit sewer, which 
carries off the purified sewage. 

Mr. George Jennings exhibited, alongside of the apparatus 
sent by Mr. Latham, a model of a machine having a similar 
purpose, and, like him, Mr. Jennings utilises the .< the 
sewage to obtain the necessary power for separating the smal] 
proportion of solid matter contained in the li Sia. The 
sewage from the outfall flows upon a grated platform in- 
eli upwards from the mouth of the outfall and between 
the openings, in which a series of combs, with a | ey pro- 
jecting slightly above the grid, are driven forward end to 
end of the platform, pushing before them the foreign bodies 
mixed with the sewage, which fal] down into the chamber be- 
neath, whilst the former are pushed over the end of the plat- 
form into a receptacle, whence they can be removed by hand, by 
a Jacob's ladder, or by any mechanical contrivance which the 
situation renders most desirable. The combs are mounted 
on an endless chain revolving upon rollers, which are driven 
by a water-wheel actuated by the fall of the sewage, a dis- 
tance of 3ft. After doing this duty the liquid is 
carried off by an exit sewer, running parallel to the outfall 
at a lower level. This apparatus possesses every feature for 
commendation; it is simple and efficient, , by an in- 
genious contrivance, the combs are balanced, so that, in case 
of their meeting with any determined obstacle upon the 
grid, they yield before it, and are depressed below the level 
of the iatdorm, leaving the obstacle to be gradually over- 
come by the series of combs as they successively advance 
upon it, each with a certain amount of foree. It may be 
noted that this apparatus does not bear any resemblance to 
a boiler furnace, although one highly intelligent visitor to the 
Conversazione, after a long explanation from the exhibitor of 
the object and the working of the machine, inquired con- 
fidentially where the firedoor was, being under the impression 
that the affair was a new sort of grate. With this apparatus, 
and from the same contributor, was a form of distributing 
pipe for irrigating land. It consists of a tube slit along the 
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top, and provided with lips curved over on both sides, so 





(For Description, see Page 355.) 
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to allow the to flow over equally on both sides. W 
will Mr. Baldwin Latham say to this? 

atagted torte raapuan 1 eupthiegs we Kove bal tn planes 

or its purpose as anything we have 

of seeing for @ long wile It consists of « long wrought- 
iron cylindrical box, open at the and closed with 
at the bottom. This chamber, with charcoal, is 
upon the casting over the sewer manhole 
an ordinary cast-iron cover, spaces 
cover, when circular, or on each side 
of the escape of the purified gases, 
will h charcoal 
w It be ager ar a i 
at the escape, confine the gases 
more rain would overflow the top ' 
the charcoal entirely, while, in practice, gases 
naturally take the nearest way out through any faulty 
that might exist, in preference to the long and mazy charcoal 
route. Air. Baldwin Latham can, we believe, instruct Mr. 
Jacob how to arrange his charcoal filter properly. 

The ABC Sew Process, Sillar’s patent, exhibited by 
T. J. Ellis, 14, Abingdon-street, Westminster, derives its 
name from the so-called A BC mixture, which consists 
essentially of animal charcoal, blood, and clay, but the ad- 
dition of alum, and several other less important ingredients, 
reer Balke pre ate mypenthenatin s+ effective. 
This mixture is stirred into sewage. which is then 
allowed to flow direct into settling tanks. The result is that 
nearly all the organic matter, together with the ammonia 
and phosphat tained in the sewage, are ipitated, 
and clear water runs off. Works have lately i 
out at Leamington, where the system seems to act with 
perfect success, the supernatant water leaving the works 


a of 
organic matter to the gallon. It flows from works 
through an open channel, 850 ft. long, into the 
and ‘its a significant fact that fish were fi 
this channel towards the works. The an 
when quite dry, is sold for a manure at od pw beet ws 
rton. A specimen was shown consisting of a pow 
vith rather a pleasant smell of mould. i 
of resulting water were also shown from experiments made 
at Tottenham and a — oy works at Leam- 
in \. were tasted t several gentlemen 
= aot canal whom could detect any unpleasant taint or 
odour in them. 
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ELECTRICAL APPARATUS AND PHILOSOPHICAL INSTRUMENTS. 
Mr. J Beck, of Cornhill, exhibited examples of the 
anemograph, barograph, and thermograph, adopted by the 
Meteorological Department. as 
names denote, are respectively employed to register the force 
and direction of the wind, the rise and fal] of the barometer, 
and variations of temperature. In the case of 
graph, pencils moved directly by the mechanism of the 
are employed to register the force and direction 
<f the wind en poser ausiad ty sersbeln pod 
would require engravings to explain y arrange- 
ments employed. In the case of the and thermo- 
graph, however, the registration is effi by the aid of 








which is cmap, Fre Mego revolves slowly on 
a vertical axis. pranapens Seg! mages y Sryelncs * sor yrcmad 
falls or rises a or less portion of the sensitised paper 
is exposed to action of the ray of light and the 
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Mr. William Hart, enim exhibited a clock, designed and 
constructed by Mr. W. 8. Harrison, which was one of the 
pomp, ye jous contrivances in the room. Most of our readers 
are no yn pee pete ft es 
Royal has sent to principal towns " 
we Sol co coi wien tim renal 
issenrtity, Gio Gane batag, sasmected to the Kans Deaw’s chews. 

is current i been used for the purpose 

or, in 
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the clock, an important 
. i a ayeagan, © suteo el 
and strongly mafle clocks may be kept accurately to 

Gras fine withous om skilled ision whatever, the regu- 
A ~~ convenien — 

system appears to us to - 

7. and we consider cht ates geet woul be 
general adoption. Mr. Harrison’s system 

per ah A électrical break in a line of clocks, however 
numerous or distant these clocks may be, and arrangements 
are provided for preventing any disturbance from residuary 


. E, T. Loseby, of Leicester, exhibited a beautiful little 
instrument designed i him, and to which he has given the 
name of the Maury . In outward appearance 
this barometer resembles a pocket aneroid, and it is provided 
with a box hat resembling that of the aneroid, 
but made of a material and by a process “4 gives great 
permanence to its elasticity in long ranges. The mainspring 
also, which keeps the vacuum box distended, is about four 
times longer than in the best aneroids. This, and the per- 
manent elasticity of the vacuum box, are im nt points ; 
for if the elastic force varied, the top of the vacuum box 
would not rise and fall equal distances, under equal variations 
of atznospheric pressure. This rise and fall is exceedingly 
minute. In the Maury barometer it is only yates of an inch 
for « rise of 10 ft. in elevation, and in qh anne aneroid of 
the same size it is much less, because the Maury vacuum box 
s larger in proportion to the size of the case, and a 
more than twice the area to the action of the atmosphere. 
To enable this minute motion to be realised, it may be men- 
tioned that a piece of ordinary note paper would require to 
be split 160 times to represent it. To render this motion 
visible to the eye, it is multiplied in the aneroid by a system 
of pivoted levers, ending in a chain which is coiled round a 
small drum, having the index hand attached to its spindle. 
Now, it will easily be understood by those acquainted with 
fine mechanism that such minute motions as yohs5 of an inch 
are liable to be absorbed by the flexure of the levers, the 
necessary play of the pivots in the holes, and the irregular 
action of the links of a plate chain not lying closely to the 
small drum, with only a few grains of power to overcome the 
stiffness of its rivetted links, and displace any dirt that may 
prevent its close contact ; and, further, that the slightest re- 
sistance at the multiplied end of the motion will become a 
large foree at the vacuum box, where it will be increased 
some hundreds of times, seriously opposing its free action. 
In the Maury, the motion of the vacuum box is multiplied 
by a fine micrometer screw, which is brought into contact 
directly with the top of the vacuum box, so that its entire 
motion is shown on the dial by a hand fixed on the screw, 
and all the intermediate mechanism of the aneroid is dis- 
persed with. The power required to work the screw is sup- 
plied by the observer; the vacuum box has nothing to * 
with moving the oe mechanism, but is left perfectly 
free and disconnected with it at the time of observation, 
with nothing to oppose it in truly balancing itself against 
the pressure of the atmosphere. The arrangement adopted 
for enabling the compression of the vacuum box to be ac- 
curately determined is a kind of minute copy of Mr. 
Whitworth’s delicate measuring machines. Between the 

yint of the micrometer screw and the top of the vacuum 
Ce is placed a small steel cylinder, which, although guided, 
is free to rise and fall, its motion being visible through an 
opening in the dial. In making an observation, the micro- 
meter serew is slacked back, and the instrument turned so 
that the distance piece falls between the top of the box and 
the point of the screw, when the latter is tightened up so as 
to hold it there. The instrument is then turned over again, 
and the micrometer serew slacked back gently until the 
distance piece falls, the position of the hand with regard to 
the scale when this fall takes place being that from which 
the reading is to be taken. The seale on the dial makes 
several coils from the outside towards the centre, and the 
hand, in traversing the whole scale, makes as many turns as 
there are coils. arrangement enables a long scale to 
be got into a small com The Maury barometer dials 
are usually graduated to show feet of elevation direct, and 
the instruments, which only weigh 34 oz. troy each (of which 
weight the case forms a large proportion), are perfectly 
compensated for temperature. Altogether, the Maury baro- 
meter is a very valuable instrument, and its use in pre- 
liminary or rough engineering surveys would save much 
time and trouble. 

Messrs. Moseley and Co. exhibited some electric bells, and 
an electrical clock, the arrangement of which was such that 
the pendulam only received an impulse at intervals when its 
oscillations decreased below a certain are. The power sup- 

hed — battery was thus only equal to that by 


Mr. F. W. Reynolds exhibited an instrument, to which he 
has given the name of “ palinurus,” for determining the de- 
viation im a! compasses. A paper describing this in- 
strument, by Mr. Reynolds before the Institution of 
Naval i at last meeting, was published on 
page 212 of the present volume of Exoiyeraiye. 








Mr. Robert Sabine exhibited the automatic alcoholometer, of 


which we blished engravings anda on page 1 
cf ear eal vend. ery ae i yop 
of Dr. Werner Siemens, i upon the perfecti 

of which Mr. Sabine has been much oe 
eno of Go mons wales, 09 © 1 68 inly one of the most 


ingenious which have been, of 
adjunct to distilleries and aleoholometry. , 

is constructed upon the principle of a gas meter, and indicates 
upon a series of dials by the rotation of a metallie drum the 
volume of spirit which passes it independent of its 
strength. On another series of dials is indicated the volume 
of proof spirit which was contained in the spirit, no matter in 
what quantities or proportions it may have passed through 
the machine. This indication of the resultant contents of 
proof-spirit is effected by means of a swimmer in a tub, 
through which the spirit runs as it leaves the still. This 
swimmer is connected with and guides a pointer which limits 
the indications of the tell-tale or counter ingly with 
the strength of the spirit, Weare informed that in Mf 
France, and Sweden, the Governments have instituted official 
tests with this apparatus, the results of which have proved 


highly satisfactory. The advantages to be derived from the | moddls 


employment of such an apparatus are, on the one hand, that its 
exactness is greatly supertor to that which is possible by the 


of their machinery for i retorts by hand a 
and cid phctographe of eng eck cieees-Shateiapeaithine 
recently gonstructed for the Sydney Gasworks. As we in- 
tend to describe Messrs. Dunbar and Nicholéon’s 

fully in an early number, we shall rermoark that 
itis ex ly well contrived to ‘the practical re- 
quirements of retort charging, and we believe it is destined 


in our Smithfield Show. 
Messrs. H. J, H. King and Co., of Glasgow, also exhibited 





yresent method of gauging casks, and reducing the 
y the indications of pm ~-4 alcoholometer ; and, on the other 
hand, that, the apparatus moving automatically, the great 
cost of personal supervision now necessary on the part of the 
Excise would be dispensed witb. 

If such a meter were placed in connexion with every 
licensed still in the country, the fevenue might be spared at 
least 80 per cent. of its a outlay in salaries of employés, 
as cach apparatus would then only be visited, at stated times, 
and its indications read off, just as is done now, once a 
quarter, by the clerks of the gasworks. The —— itself 
makes the necessary corrections for mixture and tem ure, 
and is so arranged and protected that it would be impossible 
to check its action wilfully without causing serious incon- 
venience to the distiller himself. 

Mr. ©. W. Siemens had several interesting exhibits, 
amongst them an example of the ingenious gyrometric 
governor, Which we illustrated and deseribed on page 240 of 
our first volume; and a steel magnet which, although 
weighing but 2¢ Ib., sustained a load of 36)1b. Of Mr, 
Siemens's other exhibits, we regret that we cannot give an 
account here. 

Mr. Ellis also exhibited a theodolite shifter designed by him. 
The object of this shifter is to facilitate the movement of the 
instrument over small distances, either when the plumb-bob 
has to be placed accurately over a point, or when the instru- 
ment has to be brought into a line with two other points. 
The parts consist, first, of a gun-metal ring, about 3 in. 
internal diameter, the upper side of which is ground toa 
true surface. To this ring the legs of an ordinary stand are 
affixed at three points on its periphery, and upon it is placed 
the shifter itself, also made of gun-metal, and having three 
arms, with their lower and upper sides ground true, and 
bearing a boss in the centre, to which is screwed an ordinary 
theodolite. An upper ring, of the same size as the lower, is 
placed on the three arms of the shitter, and the two rings 
are eonnected by three milled-headed screws, which 
loosely through in the lower and fit into female threads in 
the upper, the heads being downwards. These screws being 
between the arms of the shifter, it is free to move in any 
direction within those three points, until the upper ring 
screwed down to clamp the instrument after the proper place 
has been found. 


MECHANICAL ENGINEERING. 

Mr. F. W. Webb, of the Bolton Iron and Steelworks, ex- 
hibited a steel joint ring for boiler flues, this ring being of 
such a section as to give the flues a certain amount of longi- 
tudinal elasticity, and thus allow expansion to take place 
without doing damage. We illustrated and described a steel 
Cornish boiler in the construction of which these rings were 
employed on page 520 of our fifth volume ; and we need only 
remark here, therefore, that the ring exhibited on Tuesday 
last was as fine a specimen of rolling as we have yet seen. 
Close by this ring Messrs. Daniel Adamson and Co., of 
Newton Moor, showed an example of Mr. Adamson’s well- 
known boiler flue joint, the flanges being turned off in a 
lathe down to the centre line of the rivets so as to show the 
truth with which the rivet holes were drilled and the ex- 
cellence of the rivetting. The joint was an admirable speci- 
men of boiler work, as was indeed to be expected from the 
reputation of the exhibitors. 

Messrs. Henry Clayton and Co., of the Atlas Works, 
Harrow-road, exhibited some models of brickmaking ma- 
ehinery, these including a model of Mr. Joseph Burnett's in- 

us arrangement for cutting the clay into bricks after its 

livery from the machine. We give on page 348 a perspec- 

tive sketch which will explain the general arrangement of 
this contrivance, and we intend shortly to describe it fully. 

Mr. Edwin de Rusett exhibited an ingenious little single- 
acting steam pump, of which we may possibly publish draw- 
ings in a future number; and we shall therefore postpone 
any description of it for the present. Mr. J. C. R. Okes ex- 
hibited a smal] working model of Messrs. Cope and Maxwell's 
steam pump, and also one of the pumps themselves made by 
Messrs. Moyeand Tyler and Co., of Upper Whitecross- 
street. We gave some particulars of this pump on page 334 
of our last number, and we then remarked upon its sumplicity 
and the certainty of its action. The working model exln- 
bited was driven by compressed air, and alti h of very 
small size worked well, and delivered a good steady stream 
of water. We give on 348 an external view of this 
pump, which will give an idea of its com 


pactness. 
Mr. W. H. Delano exhibited a model of Messrs. Howard's | i 


steam boiler, which has already been described in our pages, 


and of the performance of which we have several times had | mode 


occasion to speak favourably ; while close by Mr. Kdward 
Green exhibited a well-executed model of one of his well- 





gauges and linemeters described on 
pages 364 and 365 of the present number, and also the useful 
ipe ealli which we gave an illustrated description on 
ca 209 of our fifth ob ang ane 
r. H. R. Marsden exhibited a small working model of 
Blake's admirable stone-breaking machine, which attracted 
much attention. The model was fixed to a sewing machine 
table and worked by a foot treadle, and notwithstanding its 
small size, it was employed all the evening in crushing up 
hard flints im fine style. Mr. W. E. Marshall showed a 
model of the coal-cutting machine described by him ina paper 
readl by him before the British Association, in 1866, which 
paper, with illustrations, appeared on page 161 of our third 
volume. Messrs. W. A Martin and Co. exhibited the simple, 
and we should think efficient, a mt of fire-door, or 
smoke-consuming aj tus, of which the construction is 
clearly shown by the iltustration on 348. 

Messrt. J. and H. G ne, of Hammersmith Iron- 
works, exhibited one of their small-sized combined engines 
and pumps, of the workmanship of which it would be im- 
possible to speak too highly, pump was driven by the 
segues of friction gearing, of which we give an en- 

ving and deseription on 353 of the present number. 
The same makers also exhibited a neat little hand-worked 
model of one of their pumps, Close by Messrs. J. and H. 
Gwynne’s exhibits were specimens of the “ Paragon” 
made by Messrs. Kittoe and Brotherhood, and one of we 
Tijon’s neat little direct-acting steam pumps, which we under- 
stand are now being made by Messrs. Ormerod and Grierson, 
of Manchester. Both these pumps have been described in our 
pages, and so also has Mr. J. E. Holmes’s useful stone-dress- 
ing machine, of which a working model was exhibited. 

essrs. Tangye Brothers, of Birmingham, exhibited an 
interesting set of models, including a working model of their 
wellknown “special” steam pump, and models of their useful 
duplex lever punch, Stroudley’s ramps for re-railing railway 
vehicles, hydraulic jack, &e. Mr. G. L. Scott, also, of Man- 
chester, exhibited a working model of his admirably- 
arranged wheel-moulding mation of which we intend to 
publish a full deseription in an early number. We under- 
stand that there are now upwards of a hundred of these 
machines at work, and we hear excellent accounts of their 
performance. 

Mr. G. L. Sutton exhibited a model of his ingeniously-ar- 
ranged grain dryer. In this apparatus the grain to be dried 
is deposited from a hopper in a circular heated chamber, the 
floor of which has openings round x circumference. Re- 
volving arms sweep the grain ually to these openings, 
when it falls pminy 3 a secon aoe the floor ur which 
has an opening at its centre. Towards this opening the 
grain is swept j a second set of revolving arms, these arms 
having fixed to them guide blades, which direct the grain to- 
wards the centre. In this way the grain is passed 
a series of chambers until it is discharged in a dried state. 

Mr. David Thomson exhibited a model of his admirable 
pump valve, of which we published an account on page 127 
of our third volume, and also a model of the valves con- 
structed by Mesars. R. Moreland and Son, on the same prin- 
ciple, for the pumips at the Crossness pumping station. 
Forty-eight of these valves have now been in use at Cross- 
ness passing sewage for nearly two years, and yet show no 
signs of wear. Mr. Thomson also exhibited a full-sized 
model of a chain pump designed by him, and of which we 
shall publish a description next week. 

Mr. 8. P. Bidder, junior, exhibited a model of his machine 
for breaking down coal by the application of hydraulic power 
and without the use of powder. It will be remem that 
early in the session of the Institution just concluded this 
apparatus formed the subject of a paper read before its 
members, and which was followed by a lengthy discussion. 
Another hydraulic apparatus for the same object was ex- 
hibited by Mr. C. J. Chubb, who also read a paper at the 
Institution upon the subject at the same time. 

Another exhibit of Mr. Bidder was a miner's safety lamp, 
locked beyond all the power of the workmen to open it b 
means of two steel pins in the bottom of the lamp, whic 
ean only be ptlnened 4 by a powerful electro-magnet kept in 
the inspector's office. a 

Mr. J. D. Brunton’s model of a tunnelling machine 
described and illustrated in another 


sand 
been.deandibod io Knecenemana, vol. 1. 236; and its 
successful and extensive i ve fully justified 
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employed on the Delhi Railway, where in 
the Indian rivers were found 
their i 
cen 
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centre of which is placed 
plunger working within it. From 
jecting pipe to the underside of 
cylinder movable radiating cutters 
Joosen any conglomerated sand, or 

as to permit of the working freel 

now constructed, and ‘so ea on India, 
of the pump is attached to the body by a few pins and 
which can be easily struck out, 

This was found necessary to obtain expeditious working. 
ee pump is placed in i ithi 
cylinder to be sunk, and the piston in the small upper barrel 
is worked from abeve until 

the water being expelled at each stroke of 
means of small holes drilled through it. 
“a is lifted, and the cotters i 
to the sides are struck out, and the wu portion of t 
pump is lifted off, leaving the cite af cond behind it. 
A fresh bottom is then attached, and the pump once more 
lowered, while the sand is cleared away from the bottom plate, 
which is then again ready for use. By working these 
alternately a great saving of time is effected over the old 
method, which necessitated the e! out of the cylinder 
by hand from a door in the side, i have been 
lowered in free sand as much as 12 ft. in a day by this appara- 
tus, which is extensively emaployed by Messrs. Bi and 
Co. in India, where they enjoy a monopoly of its use. For a 
further description of the pump we refer our readers to Ey- 
GINEERING, vol. ¥., page 41. 
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MISCELLANEOUS. 

Mr. Louis Sterne exhibited examples of his combined 
india-rubber and steel. bande for driving machinery. In 
these bands, which appear to be admirably adapted for heavy 
work, a strip of thin plate steel is imbedded in layers of 
india-rubber, to which is firmly attached by a chemical 
method during the process of vulcanisation. So thoroughly 
is the attachment of the india-rubber to the steel effected 
that it is perfectly impossible to remove the former without 
destroying it. Mr. Sterne’s process of attaching india-rubber 
to metals is capable of a vast number of useful applications, 
and of some of these we intend to speak on an early occa- 
sion. 

Messrs. James Bennie and Co., of Glasgow, exhibited a 
neat little model of the useful bar-bending and straightening 
machine, of which we give engravings and a description on 
page 364 of the present number ; and)Mr, C, L. A. de Bergue, 
of the Strangeways Ironworks, Manchester, showed examples 
of hot-air cooking atoves, for which great things were claimed. 
These stoves are heated by gas jets, whieh ‘are di into 
tapered combustion chamber, se as to draw in with them 
a lenge supply of air. It is stated in the prospectus that the 
combustion is so perfect that the products discharged from 
the combustion chamber into th‘e stove where the cooking 
is effected “ is no longer gas, but pure hot air totally devoid 
of all taste or smell.” How the products of combustion of 
coal gas can possibly be “pure hot air” is more than we can 
explain, and whether or not the products will be entirely free 
from taste and smell will depend materially, we should be 
inclined to believe, upon the purity of the gas used. 

Mr. L. E. Fletcher, engineer to the Manchester Steam 
Users’ Association, exhibited a large collection of photo- 
graphs of different boiler explosions. 

From St. Martin’s-le-Grand eame a letter stamper,, de- 
signed by Mr. Pearson Hill, and largely in use at the General 
Post Office, where 140 are at work every day, besides others 
at all the principal provineial offices. And with it eame an 
express operator, who could and did efface 200 envelopes 
aminute. The apparatus is hinged to the back of the desk 
upon which the letters are ranged in.long rows, and has a 
double joint, so that it can run to and/fro with a range of 
about a yard. The dies, of which #here are two—one for 
effacing the postage stamp, and one for impressing the date 
are fixed to one frame, and are inked by the same roller 
which is always kept in{contact with a long porous pad, 
eurved to coincide with the path of the roller as it runs 
down to pass over the dies, or up out of their way. The ink 
reservoir lies on the pad, which it keeps saturated. One 
blow from the hand of the operator impresses both stamps. 
Four stout wires around the effacing die project a little be- 
yond it, so that in stamping letters with bulky enclosures 
that portion of the envelope to be stamped may be pressed 
flat before it is brought into contact with the die. 

Mr. Thomas Rumball had a specimen of the Brazilian 
Turba, a brown gas coal, found in Targe quantities in the 
neighbourhood of Bahia, near Rio Ji It supplies a 
rich illuminating gas, equal to the light wax candles 
each of 120 grains, when consumed at the rate of 5 euble feet 
an hour. This is one of the varieties of coal which exist in 
extensive beds in Brazil, underlying for the most part  eand- 
stone formation, and occupying a series of varying in 
thickness from 14 to 9ft. The variows analyses of the 
Brazilian coal show that its quality is good, and ean epee 
ably worked when the means of transport are supplied. 

We hope to give drawings shortly of Mr. Ramsbottom’s 
plan for an efficient ventilation at the Lime-street 
tunnel, Li i The arrangement, which was only shown in 
drawings, consists of a large fan, with a diregt communica- 
tion to the crown of the tunnel, re 
large shaft. The fan is enclosed in a brick thing. 

Of Mr. Dighton’s little model of the Holborn Valley 
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THE FORMS OF STEAMSHIPS, 


To raz Eptror or Exeinernine. 
Srz,—In your article of the 14th instant on the Forms of 





Steamships you draw attention to the importance of the 
uestion of stability of vessels in relation to beam and draught. | 
do not pretend to understand the subject in all its bearings, | 
but send you the following remarks with reference to the | 
enclosed diagrams, should you think it worth while to publish 
them. 

Bai. 1, 2, 3, and 4 represent the midship section of a 
b shallow ship, in an upright position, and heeled over 
to the yarious angles represented by Figs. 2, 3,and4. Figs. | 
5, 6, 7, and 8 are the midship section of a deep vessel of equal | 
tonnage, consequently displacing the same quantity of water, | 
and heeled over to the same degree as the four first figures. | 

Now, in all cases, whatever the position of the vessel, the | 
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arens of displaced water, A, B, ©, A, B, C, &c., ate of course 
equal to each other, as a floating body always displaces a 
weight of water equal to the weight of iteelf and cargo. The 
centre of gravity, F, of these areas represents the centre of 
effort of the mass of water acting beneath the vessel ; 
in Figs. 1 and 6 in a vertical line right through the contre of 
gravity, G, of the ship, balancing her weight; but in all the 
other figures; where a third foree 6f wind or wa¥es’is sup- 
posed to be in action, at a distance from the centre of gravity, 
as¢hown in each case by the vertical line, BF. This dis- 
tance between the two forces, viz., gravity acting downwards 
through G, and buoyancy acting upwards through I, multi- 
plied by the weight of the vessel, represents, in each case, the 
moment of the foree of the wind to heel the ship over; and 
it is plain that in the shallow vessel, Figs. 2, 3, and 4, this 
distance between the two forces is always much greater than 
with the same inclination in the deep vessel, Figs. 6, 7, and 8. 
Fig. 4, in fact, is in an almost impossible position for any 
force of wind or waves to bring a ship. The masts would 
mp be carried away before she attained the degree of 
| shown in Fig. 3; buat, evan supposing the position, Fig. 
4. possible, the vessel would not capsize, so long as the water 
did not get into her at the hatchways or elsewhere. The 
deep vessel, Figs. 6, 7, and 8, would be rolled over much more 
y, at the same time she would never capsise, for, tho 
brought on to ber beam-ends by a squall, she would 
herself again when the wind abated. .In all cases, however, 
the stability of a ship depends more or less upon the position 
of her centre of gravity, for if thia were. higher as G', 
Fig. 6, she would. be just. onco balance, and im Fig. 7 she 
would capsize. The stability of the shallow vessel, however, 
is not nearly eo much affected by the position of her centre 
of gravity, for if it be placed at G*, Figs. 2, 3, and 4, she 
would not capsize till,in the position, Fig. 4. _ gy 
The form, Fig. 1, would probably be too stiff for « sailing 
vessel, which should. yield to the breeze to avoid straining, 
or carrying away her masts; for a steamer, however, it @ 


full salary while studying. 
| months’ study he will. be 








pears to present many advantages ; she would roll lese, 
easy, om oe far as stability is concerned, she might carry 































































































INDIAN PUBLIC WORKS DEPARTMENT. 
To rae Epiror oy Exorrexrrxe. 
Sixn,—We are rather 1 out here to sce 
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friends. After a short time with his regiment, 
aeagey ot aye at the Government Civil 
Jollege at Roorkee ; 
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After from one year to twenty 
posted to the department as an 
assistant of the second class, drawing 200 ru a month 
staff in addition to his ensign’s pay of 202 rupees, or double 


| the pay drawn by a young civil engineer upon entrance. 
| After passing an examination in the native languages and 
| entering the staff corps 


the ensign will be made a lieutenant, 
and will draw altogether 450 rupees, while thé civilian’s first 
step of promotion, after one year's service, only brings his 

up to 300 rupees. The disparity of pay exte: throughout all 
the grades of the service, as pointed out tly in your 
columns, and the leave and pension rules are infinitely more 


+ 





favourable to the military man. The ensign can retire after 20 
years’ service on about 2001. 9 year without a medical certificate, 
after 24 years on the pay eo on the 
pay of a lieutenant-colonel—all ng claim- 
able as a matter of right, not merely as a favour. e also 
entitled to two years’ are Ae = years’ service, on 
half-pay, and to one year eyety five years’ subsequent 
service. On the other hand, thé civilian must serve thirty 
years to gain a pension, unless obliged to retire from ill health ; 
his pay all through his service is less than that of the 
military man; he is only entitled to one year's furlough after 
ten years’ service, and a second after eight more years ; 
furlough pay is only from one-fifth to one-third of his full 
pay, i of one-half; he cannot claim his pension as 6 
matter of right at all, and is liable to be dismissed at the 
pleasure of Government at any time after the expiry of his 
agreement. 

There can, I think, be no doubt that a prudent young 
fellow, under these circumstances, should enter the de - 
ment through the staff corps and through Roorkee College, 
rather than go through a professional training and a com- 
petitive examination im England. The actual money cost 
will be less; as, if he cannot obtain a commission without 

robase at Sandhurst, the price he pays for it will be re- 

to him on entering the staff corps, and he will etart 


with a far better career him than that at present open 
to the civil engineer. 
In case the ensign becomes a lieutenant before he enters 


ensign ‘ 
the staff , he will not recover amy money over ation 
he has he bic enamel Talibe the other taad, be 
has left his father's house two years earlier than the civilian, 
which saves his father at least 1007. And he need not+pur- 
chase unless he likes. 

Which of the two courses is likely to turn out the most 
useful class of engineers I leave to the consideration of Go- 
vernment; but whieh ‘of the two is most encouraged by 
them is sufficiently obvious. : 

1 am, Sir, yours faithfully, 
Bengal. A Crviu Exorsare. 
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CONTINUOUS RAILWAY CROSSINGS. 
EXHIBITED AT THE CONVERSAZIONE OF THE INSTITUTION OF CIVIL ENGINEERS. 
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<RANSOMES’ CONTINUOUS CROSSING WITH MR. R. PRICE WILLIAMS'S GROOVED RAIL (SEE PAGE 354). 
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CENTRIFUGAL PUMP AND ENGINE FOR CIRCULATING WATER IN SURFACE CONDENSERS. 
CONSTRUCTED BY MESSRS. JOHN AND HENRY GWYNNE, ENGINEERS, HAMMERSMITH IRONWORKS, HAMMERSMITH. | 





Iw a recent number (vide page 279 of the present volume) 
we gave some particulars of the working of one of Messrs. 
John and Henry Gwynne's centrifugal circulating pumps 
for surface condensers as fitted to the opium clipper steam- 
ship Hindoostan; and we now publish above a — 
view of one of these combined pumps and engines 
which will give a good idea of their general arrangement. 
The particular pump illustrated has a 3 ft. disc, and the 
engine driving it has a cylinder 13in. in diameter and 14 in. 
stroke, while the crank shaft isin line with, and is coupled 
direct to. the pump spindle. The speed in regular working 
varies from about 140 to 160 resolutions per minute, at which 
speeds it would circulate about 6000 galions per minute ; but 
we have seen these engines and pumps run with perfect 
steadiness at over 300 revolutions per minute, even when 
merely resting on wooden baulks without being bolted 
down in any way. 

Referring to the engraving, it will be seen that the engine 
and pump are mounted on a hollow bedplate, which is of 
great depth and thoroughly rigid. The working parts have 
all unusually large bearing surfaces, provided with efficient 
means of lubrication, and the design of the details goney 
is such as to satisfy perfectly the requirements of high speec 
Mesers. J. and H. Gwynne use steel largely in the construc- 
tion of their engines. Thus, in the one we are describing, 
the piston is of steel, with steel Ramsbottom’s rings sprung 
in; the piston-rod and crosshead are of steel, forged in 
single piece ; and the connecting-rod, valve spindles, crank- 
shaft, and pump spindle are also of steel. The valve gear is 
arranged on Mayer's well-known system, the cut-off, which 
is adjustable from 4 to §, the stroke being effected by an 
expansion valve, working on the back of the main valve. 
The valve spindles are fitted with small crossheads working 
in slipper guides of a similar pattern to that used for the 
piston crosshead ; and the eccentric rods are dovetailed into 
the eccentric straps, so that the bolts are relieved of strain. 
The pump dise, having to work in salt water, is of gun- 
metal, but Mesers. J. and H. Gwynne make many of their 
pump discs of east steel. Of the workmanship of these 
pumps and engines we have before spoken in high terms, 
and we have also on previous occasions pointed out the 
numerous advantages which such circulating pumps driven 
by independent engines possess over those worked by the 
main engines direct. In the case of vessels making voyages 
through tropical seas especially, the independent pumps are 
of great service, as they enable the supply of condensing 
water to be increased to any desired extent. 

In some of these pumps, which are worked at unusually 
high speeds, Messrs. J. and H. Gwynne, instead of coupling 
rn gh ry dem pump spindle direct, drive the baer 
through intervention of a particular t 
frictional gearing ; and the small pump exhibited by them at 
the Conversazione at the Institution of Civil Engineers on 
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tightening or slackening it as may be 6 
an engraving of one of Messrs. J. and H. Gwynne’s 
and pumps fitted with this frictional gearing on page 603 of 


our fifth volume. 








Frencu Locomotives.—The Paris, Lyons, and Mediter- 
ranean Railway Company has now in course of construction 
99 locomotives ; some of these engines are being made at the 
company’s own workshops. The number of engines 
last year for this important company was 54. 


Srzam Suarpprse.—The lines of steamers running 
between Liverpool and New York are fully em in con- 
veying emigrants. Several new contracts are out for 
steamers in this branch, and the various companies are act- 
ing in concert as regards prices, there being now not opposi- 
, Meee gon ng sgtions 2 doa} te quadealiy diadaldiion 
builders’ hands (on speculat is ; 
many of the yards are full of , others are open for em- 
ployment ; on the whole, the building = be 
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AMERICAN RAILWAY REPORTS. 

Tax reports of the directors to the shareholders of 
the American railway companies are issued annually 
instead of half-yearly. The Erie directors, however, 
defy their shareholders, and have not, we believe, 
issued any reports whatever since the year 1566, 
These reports are very different, both in i 
and in the detailed information given, from toes with 
which English railway sharebolders are familiar. With 
the exception of the sheets issued by the Illinois 
Central Company, the annual a is invariably an 
octavo pamphlet, with a smart coloured wrapper, and 
contains from 16 to 192 pages. 

Apart from their financial interest to shareholders, 
these reports contain, in various forms, a great amount 
of information interesting to mechanical engineers, 
and, occasionally, to the civil engineer and general 
manager, information of a kind contained, of course, 
in the books of all English railway companies, but never 
published here, unless for special reasons. 

Touching the subject of rails, we find, in the report 
of the Reading Company for 1867, the following par- 
tieulars relative to the use of steel and iron : 

On the mountain 20 tens of steel rails were laid 
May 14, 1865, over whieh has passed a tonnage of 3,872,000 
tons, on a grade of yea os mile (1 in 30) under engines 
carrying 4.4 tons on each. driver, and whole weight 35 tons 
on 10 ft. With this 20: tons of steel rails a like amount of 
iron was laid subject, im every respect, to the same “ trade,” 
While the steel rails are perfect, in every respect, the iron 
rails have required (December 20, 1867) three renewals. 

With 806 miles of single line, in the double and 
single main lines and sidings, 7227 tons of rails were 
renewed in 1868. In 1862 one railway bar was re- 
newed for every 210 tons of traflic, and in 1863 one 
bar for every 222 tons. Since then the life of rails has 
fallen off as follows, the number of tons given cor- 
responding to the renewal of ont bar : 1864, 135 tons ; 
1865, 151 tons; 1866, 141 tons; 1867, 132 tons; 
and 1868, 98 tons. 

The detailed report of the locomotive superinten- 
lent of the Michigan Central Railroad for the year 
ending May 31, 1868, contains some interesting in- 
formation respecting the wear of tyres of different 
manufacture. There were 98 engines on the line, 
having four or six-coupled wheels and bogies, the 
coupled wheels ranging from 4 ft. to 5 ft. 6 in. in dia- 
meter. The average mileage was as follows: 


| 
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Miles Run | 


Kind of Tyre. 


Out. 


Turning. 
Miles Run 


ist to 2nd 


before 


2nd to 3rd 


Turning. 
Miles Run 
until Worn 





Lowmoor 

Bowling... one ° 
American (“ Freedom”) . 415 | 65,511 
The uniformity of wear of the Bowling tyre as it 
was turned, again and again, was most remarkable, 
yet in absolute wear the Lowmoor tyre proved the 
best. The American “Freedom” tyre fell consider- 
ably short in quality, and the large falling off in service 
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alter the second turning disclosed imperfect working | 


the iron. As we read the Table 
“ third” turning. 

Sut a more interesting, and to the English mechani- 
eal engineer, far more gratifying, comparison is that 
between Vickers, Sons, and Company’s cast steel tyres 

ud Krupp’s tyres. In previous paragraphs we have 
ntioned how Messrs. Vickers’s tyres were actually 
ud very rapidly taking the place of Krupp’s tyres on 
the Continent, The experience of Mr. Sweet, the 
comotive superintendent of the Michigan Central 
Railway, was - no means a large one down to May, 
1868, but it was as follows : 

j | Correspond- 
Kind of Whole | Number Miles Run tojing Miles for 
Tyre, | Number |Turned for) First Turn- | Loss of 25 
? |} in use. | Pirst Time.) ing. per cent. of 

| Tyre. 





51,808 
41,601 


The report of the carriage superintendent of the 
same line gives the following interesting information 
respecting the wear of chilled wheels under rolling 
stoek of all classes — passenger, goods, &c. The wheels 
were from 30 in. to 33 in. in diameter, and were loaded 
with from 1} tons to 2°tons. 


| 7 86] «(85,974 | 
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24,854 


Wheels. 1868. | 1867.| 1866. | 1865. 





Number in use 112,548 

Number renewed oa 
Per cent. of renewals ... 
Average mileage 


wheels worn out 


13,104 11,204 11,574 
1,047 | 2.270 889 1,726 


7.98) 18.09) 7.93 14.01 
id 191,397 |86,173 | 228,706 96,842 





there was no | 


* The mileage of axles was, for a series of seven 
years, about 25 per cent. greater than that of the 
wheels. 

The ave wear of brasses in oil-tight boxes under 
vehicles of different classes was as follows for four 
years, the figures being in miles run. 





Class of Vehicle. i 1868. | 1867. 1866. 1865. 
Pesenger... ... ...| 38,582 | 92,699 
“| 62,776 | 76,677 
--| 58,495 | 44,560 





49,836 | 40,416 
45,721 51,448 
93,084 | 41,405 


All classes. s- ...| 61,687 | 43,426 | 76,723 | 41,610 | 
The loads on these brasses, excluding, of course, 
wheels and axles, was about 1} tons each. 
Mauy other interesting particulars might be gleaned 


from these reports, and we may, perhaps, venture again 
into the formidable mass of statistics which constitutes 








BEATTIE’S BALANCED SLIDE VALVES. 

Ws illustrate on 356 the arrangement of balanced slide 
valve, pe — by Mr. W. G. Beattie, of the 
London and South-Western Railway, of — examples were 
exhibited at) the Conversazione at the itution of Civil 
Engi on Tuesday last. Our ing represents the 
valve as applied to ordinary cylinders, the valve in this case 
working between the usual valve face and an arched jacket 
or casing, which is secured in position by studs, as shown in 
the transverse section. The valve consists, as will be seen 
from the longitudinal section, of two solid ends united by a 
tube through which the valve spindle the tees 
each fitted with a packing ring, which is pressed out 
against the jacket by spiral springs, as shown. The jacket, 
packing rings, and cape itself are of cast iron, and the 
w arrangement is a very simple one, and one which we 
should think could be fitted up at a small cost. 

The arrangement we illustrate is intended, as we have said, 
to be used in cases where the valves are applied to ordinary 
cylinders ; in cases where new cylinders are provided, the 
easing or jacket at the back of the valve forms the steam 
chest cover, and the valve, instead of having solid ends, is t0 
formed that the steam can pass through it from one end of 
the steam chest to the other. Mr. Beattie also arranges his 
valves so that they can be applied to inside cylinder engines. 

On the London and South-Western Railway the experience 
with Mr. W. G. Beattie’s balanced valves has been high! 
satisfactory, and the valves are now being applied to all 
enginés*im, for repairs. Three valves were exhibited at 
the conver on Tuesday night, one of these, taken from 
the locomotive “Saracen,” having been the first one tried. 
This valve was put in on January 13th, 1868, and taken out 
for inspection on the 2Uth instant, the engine having, during 
the interval of a little over sixteen months, run 61,1474 
miles. A second valve, of a later pattern, taken from the 
“ Ariadne,” was put in on September 12th last, and up to the 
time of its being taken out for inspection, on the 21st instant, 
had run 31,910} miles; while the third valve, taken from a 
tank engine, No, 211, had been in use six months and twenty- 
three days, and during that time had run 17,700] miles. 
The surfaces of all these yalves were in excellent condition, 
and showed very slight signs of wear, and, indeed, they were 
all to be set to work again as soon as they were removed from 
the Institution. 

— 
RANSOMES’ CONTINUOUS CROSSING. 

Ws illustrate on page 352 a form of continuous crossing, 
designed by Mr. R. C. Rapier, and constructed by Messrs. 
| Ransomes, of Ipswich, in which Mr. R. Price Williams’ grooved 
rails is employed. In this crossing the main line rail is 
about 5 in. ——_ and has a large top, so that when the groove 
is planed out there is still. a good substance of rail left. The 





main rail is, as we have said, continuous. It bears on the 
| casting only at the sleepers, and is thus as nearly as possible 
| like the rest of the road. 
The ends of the “ filled” rail are planed out for fishing to 
the main rails. The wing rail and the siding rail may be 
| made of the same section as the rails of the line. Thus there 
| is in this crossing a minimum of cost, as there is no carrying 
|of rails from the railway to the works, the heavy rail for 
omy being a constant section and kept in stock, the ends 
veing simply planed out to suit the rai's of the particular 
line for which the crossing js intended. There is no welding 
|required, and the planing is limited to the single opera- 
tion of cutting the groove. A model of this crossing was 
j exhibited by Mr. Rapier at the Institution of Civil Engineers 
jon the occasion of the conversazione on Tuesday last. 


DOERING’S ROCK-BORING MACHINE. 





Engineers, on the occasion of the conversazione on Tuesday 
last, was one shown by Mr. Frederick B. Doering, of Victoria- 
street, of an arrangement of rock-boring vapekine recently 
designed by him, and of which we publish “lustrations on 
page 356. One main feature in this boring machine consists in 
the means for ing the forward movement of 
the main cylinder in which the piston 
works ; and the arran; used is shown 
tudinal elevation, 
section (through ee 
consists in regulating (by means 
form of valve or cock) the 
ey an incompressible 
uid from, a cylinder or a pair 
adjacent to the main cylinder, ¢, the valve, a, bei 
by the motive fluid distributed from the main cyli the 
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Fig.2. Itmainly 


to, and the outlet of such 
cylinders, 4, which are 
worked 





to 
small cylinder, d, the of which is connected to the 
The adjacent cy: 5; b, have each a fixed piston, 


Amonast the models exhibited at the Institution of Civil | “ 


fy agua saya 
water or other fluid a 





ii 
i 
; 
7 ee 


E 
f 


: 
i 
E 


cy 
$ 


HE 


i 
i 
i 


of 
i 
if 
ti 


jf 
a 
a 
tHe 


i 
E 
: 
fol hy 
feele 


let 
i 


g 
F 
H 


UE 
rele 
HE 
rerel 
Fs. 
| i 


fet 
aH 
H 


fl 
ili 


: 





ing vertically or nearly 

ir in the adjacent cylin- 

ight of the engine will 

cuts. Again, instead 

inders, a vacuum may 

with the valve. 

water to regulate the advance of a 

be applied directly to the advance of the 

. 3, the cylinder, a, being sta- 

, forming a cylinder in which a 

boring tool moves. Water is placed 

front portion of iston rod at f, and a pressure of 

the motive fluid acting on the back of the piston at g, is con- 

stantly supplied through 4 to keep the piston pressed against 

the water, so as to advance when the water or a portion of it 

is di throu, In this case the valve for the dis- 

charge is formed by the piston. This discharge can only 

take place when the tool has penetrated to such a depth as 
to allow the port, k, to communicate with m. 

A circular groove is cut in the piston at k, to regulate or 
adjust the engine for working in materials of different hard- 
ness or softness. Mr. I ing forms several ports, 9, 9,g, im 
the main cylinder at various from the cylinder end, 
and communicating with the passage leading to the advance 
cylinder, d, through a cock (not shown) common to all these 
ports. According to whether the material operated upon 
necessitates a short or long stroke, the cock is turned to open 
the way between the advance cylinder and one or other of 
the ports, to produee the advance of the engine when the 
main piston has passed this port in its stroke ; or, instead of 
g a cock common to all these ports, pl 
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employi are pro- 
vided by which all the ports, except the one for work, 
can be closed. It is also sometimes desirable to alter the 
position of the ports in the main cylinder for eyo hen 
valve ; this may be effected by a cock, h, arranged simularly 
to that before described, or the communication between the 
cylinder and its valve pi may be throttled or wire-drawn. 
Another feature in the machine we are describing consists 
in a mode of securing the tool in the end of the piston rod. 
For this purpose Mr. Doering screws the end ot the piston 
rod or socket, as represented in Fig. 6, to receive nut, a, 
and makes the position for the ordinary key, 6, adjustable, 
as shown. The nut, a, is screwed up, and the key which 
jambs inst it is then driven in, thus compensating for 
wear, and dispensing with washers as usually employed. In 
some cases grooves ate formed in the nut, as shown at c, 
Fig. 5, to receive the edge of the key; the nut is thus pre- 
yented from turning. A nut may also be employed on the 
inner end of the tool head, as shown in Fig. 6; and the rod 
of the main piston can be made hollow, and the tool pass 
down it, and secured by a nut and key, as shown in Fig. 5. 


APPARATUS FOR SINKING FOUNDATIONS. 
To rue Eprrox or Enerneseine. 
Srm,—There appears in your columns of May 7th a letter 
purporting to be from Dixon, Worcester, which is 
Talculated to affect my interests injuriously. 
, It is therein stated that he had desi constructed, 
and used in'sinking cylinders{for foundations in 1867 an appa- 
ratus so identicall ho cua as that I have recently patented 
as the Rotatory ger, that, had I seen a sketch of it in 
operation I could not have made a more truthful repre- 
sentation of it than appears in your illustration of the 2nd 


to prove a negative, but, having ex- 
vallable ‘means of information, including 





ow, it is not 
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RAILWAY CROSSINGS. 

Ir is now some three years since Mr. R. Price Williams, 
a Ws ee oe intenance and Renewal of Per- 
manent Way,” directed the attention of the Institution of 
Civil Engineers to the vast amount of wear and tear going 
on on our principal main lines of railway, and Per 

iron 


views then advanced have since been 
ledged, and hundreds of miles of steel-laid railways, inchad- 
ing the whole of the Metropolitan system, are now in use 
and doing good service. In the early days-of Bessemer steel) 
rails, when the cost was about mee ton, it was imagined 
that the employment of such rails would to 
switches and crossings where ~ destructive ee & 
traffic is much the atest; and experi proved 

use of steel in such places was undoubted! pe 
from an economical! point of view oe yas re 
not sufficient! at to warrant i . 
with steel me he the prices at which the latter | 
be obtained. The construction, however, of the or 
crossings is open to the grave objection that the main line 
rail is practically broken wherever such a occurs, as 
will be readily seen by reference to the subj sketch, 
Thus, one-half of the Y-point forms a portion of the main 
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line and the other half a portion of the branch, while the 
wing rail forming the continuation of the main line and the 
guard rail for the branch is connected to the Y only through 
the medium of the chairs, and practically the movement of 
the parts under the action of passing is such as to lead 
to the rapid destruction of the crossing. 

This, in a great measure, has led to the employment of 
solid steel or chilled cast-iron crossings fished at their ends 
to the rails ; and where the traffic is slow these crossings have 
been found to answer perfectly. On the other hand, where 
the traffic is not only heavy, but is carried on at a hagh speed, 
as it necessarily is on most of our main lines, these solid 
crossings are found to be too rigid, and it has been shown by 
experience that the hard running over them is injurious to 
the rolling-stock. So much, in fact, is this the case, that the 
solid crossings have, notwithstanding their advantages in 
other respects, been removed in some instances and replaced 
crossings of the old form. 

To avoid the defects of the ordinary crossings on the one 
hand, and those of the solid crossings on the other, Mr. R. 
Price Williams has recently designed the arrangement of 
grooved rail crossing, of which we give illustrations on page 
352. In these, Figs. 1 to 4 representa 1 in 10 acute crossing, 
intended to be used inconnexion with ordinary double-headed 
rails; and Figs. 6 to 8 show an acute 1 in 10 crossing 
adapted for use with rails of the Metropolitan section ; Fig. 9 
shows Mr. Williams's crossing on Mr. James Livesey’s cast- 
iron sleepers. We also illustrate on the same Ransomes’ 
continuous crossing, in which Mr. Williams’s grooved rail is 
employed. The construction. of the crossings is so clear! 
shown by these figures, that but little explanation will be 
required. Referring to Figs. 1 to 4, it will be seen that the 
main line rail is carried through the crossing unbroken, a 
groove being cut in its upper table to allow of the passage of 
the flanges of the wheels when a train is passing on to the 
branch line. The section of the length of main and branch 
line rails used at the crossing is shown by Figs. 2 and 3, 
which are respectively sections at C, D, and E, F, Fig. 4. 
The section, it will be seen, is such that the rails are not 
materially weakened by the grooving of the upper tables, while 
the shallow grooves formed in the sides of the rails form 
keyways, and enable the main and branch line rails to be, 
as it were, joggled together by a steel key, as shown. Re- 
ferring to Fig. 1, which is an end elevation at A, B, Fig. 4, it 
will be seen that the branch line rail rises slightly above the 
level of the main line rail, the maximum rise being just at 
the point where the latter is intersected by the slanting 
groove. The effect of this is that when a vehicle is passing 
over the crossing on the main line, the outer part of the tyres 
of the wheels bear on the branch line rail at the time that 
the groove is being passed over, and any shock or jar which 
would otherwise be caused is prevented. The reason for the 
branch line rail being caleel dightty, of course, is that it 
may be borne upon by the outer part of each tyre, which, 
owing to the eoning, 1s of smaller diameter than the usual 
tread. The manner in which the various parts are bolted 
together and fixed in the chairs will be readily understood 
from the engravings. 

The crossing, represented by Figs. 5 to 8, is constructed on 
precisely similar principles to that above described, but the 
sections of rails employed are different, as shown by Figs. 5, 
6, and 7, which are respectively sections on the lines A, B, 
C, D, and E, F, Fig. 8. 

The application of Mr. Williams's system of constructing 
crossings to cast-iron sleepers, as, for instance, to Mr. 
Livesey's sleepers, as shown im Fig. 9, is a very important 
one. In hot climates, and particularly in India, where 
timber is exposed to the ravages of white ants and the 
destructive ofects of dry-rot, the employment of cast-iron 
sleepers has beeome a necessity ; but notwithstanding that 
the life of wooden sleepers is reckoned at about one year 
only, the use of such ee at the crossings has hitherto 
been compulsory, and an additional expense of maintenance 
has thus been incurred. Now, by the adoption of Mr. 


Williams’s plans, these wooden sleepers are got rid of, and | the 


cast-iron of almost exactly the same. form, ag those 
used at parts of the line can be ewployed at the 


crossings. 
Altogether we regard Mr. Williams's system of crossings 
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“ERs 
ordinary 


as forming a most important in permanent- 
way ion, one which we feel certain will come 
into extensive use. The ends which Mr. Williams has de- 
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tremity of which are pins carrying the chucks, whereon are 
set the cutting tools, These pins, marked, d, Fig. 1, are ec- 
centric to the ehuck, which ean be moved backward and for- 
ward by means of the serew and worm-wheel shown in Figs. 
1 and 2, to allow for the wear of the cutters. On the same 
arbors, d,d, are placed spur-wheels, h, h, which work into 
acentral toothed wheel, /, which is mounted on a shaft, m, 
Fig. 2, that traverses the whole length of the hollow screwed 
shaft, a, and is actuated by the bevel gearing, m, 0, Figs. 3 

4, power being transmitted from the prame mover by 
belting to the pulley, keyed on the shaft, o. A compound 
motion is at the same time given to the cutters, by means 
of a band from the pulley, o’, to s, which drives a bevel wheel 

the shaft, /, on which is a worm gearing into a worm 
wheel, g, which is fast upon the hollow shaft,a. By means 
of this compound motion, the cutters are brought into 
contact with every portion of the face of the rocks operated 
upon, andthe relative — of the shafts, a and m, regulate 
the feed or advance of the cutters. Upon a is placed a 
cast-iron nut with a toothed wheel upon its forward end, and 
over the nut a collar, w, is secured, upon the upper and 
under sides of which are cast lugs which admit jointed 
legs, the ends of which receive the screws of adjustable foot- 
plates as seen in Fig. 1. When the machine is to be put 
tn operation, the collar is run up to the forward part of the 
shaft, a, and the footplates are run out by means of the 
screws, until they are firmly jammed against the sides of the 
tunnel, and form an abutment, against which the shaft, a, 
advances, taking the carriage with it, and being guided and 
steadied by the rollers, G,G. The rails upon which the 
carriage travels, are driven forward by means of the bars, H, 
H, the upper ends of which are coupled to nuts working 
along a screwed shaft, which is driven by bevel gearing, as 
shown in Fig. 1. The cutters (Fig. 1) are discs of steel, 
varying in diameter from 10 to 20im., according to the 
nature of the rock to be operated upon; they are set into 
the chuck with their axes at right angles to the cutting 
surface ; and come into contact with the rock face only when 
they are in the act of cutting. Fig. 5 shows a front elevation 


Yjof the chuck, and the mode of attaching the cutter to it. 


From the compound motion of the cutter, and that of the 
advancing serew, the face of the rock is cut into a double 
form, with a step against which the cutters fi 

at a rate of feed varying with the nature of the material 
acted upon. 








SPONTANEOUS EXPLOSIONS OF GUNS. 

Tue joint committee of the American Congress, appointed 
to consider the question of ordnance, made an important 
report in February, condemning all classes of the large 
guns heretofore made in the States. In the appendix to 
the report we find some interesting cases of the spontaneous 
explosion of several of the 15 in. smooth-bore cast-iron guns, 
either in the casting pit, or in the boring lathe. 

“Army 15 im. Rodman gun, No. 404, made at Reading 
foundry, burst open nearly the whole length while in the 
lathe. The explosion of this great gun was attended with 
a loud report equal to a six-pounder gun. 

“Army 15 in. Rodman gun, No. 419, cast at Reading, 
Pennsylvania, burst in the pit after the removal of the 
core barrel. 

“Army 16 in. Rodman gun, burst in the pit at the Pitts- 
burg foundry, having split the whole length. 

“ Navy gun, 15 in, (no number and no date) burst while 
cooling at the Fort Pitt foundry.” 

Three 11 in. Dahlgren navy guns were found to be cracked 
before the turning was completed. Two army 10 in. Rod- 
man guns cracked in the lathe, and one army 10 in. Rod- 
man gun, cast hollow and eooled from the inside, “ burst” 


in the lathe. wisi seeh oad : 
We noticed the report of the ican joint committee 

on ordnance in a former number, we shall take an 

early opportunity of dealing anew with the important matter 


which it contains. 








price of wheat has fallen 20s. a within Inst 
eighteen months, a result due to an excellent 
harvest last year, the ny erly 
agriculturists, continue to be excellent customers of 

portable engine makers. We learn of twenty engines sent, 
a few days ago to Italy, and it is understood that all 
icultural engineers are well =e 
thus ing an agreeable contrast to the general j 
of. trade. Clayton, Shuttleworth, and Co, (Tro 










which firm Mr. Charles Seeley, M.P., has now retired) 
no less than eight hundred portable engines last year. 





PorTss_e Eneixe Maxtxea.—Notwithstanding ~ the 
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attention to the " 
favourable. As we mentioned in 


our recent notice, it 
is intended to employ the furnace heated by liquid fuel 
for bending the 10in. plate of H.M.S. Sultan, now 
building at Chatham. 


. — at Ghathon Delgtrd. May 300k, feo. _ 
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* One ewt. of coal was employed in heating t.c generator 
from which the creosote vapour was eupplied. 
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EXHIBITS AT THE CONVERSAZIONE AT THE INSTITUTION OF CIVIL ENGINEERS. 


1. GUN AND Ci 


EQUILIBRIUM SLIDE VALVES, AS USED ON THE LONDON AND SOUTH-WESTERN RAILWAY; DESIGNED BY MR. W. G. BRATTIE 


ROCK BORING MACHINE, DESIGNED BY MR. FREDERICK B. DOERING (SEE PAGE 354). 
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P a gy a Socrety.— Wednesday, 
une 2nd, at8P.m. Paper on “The Building Stones in Use in and 
sround London,” by Mr. Arthur C. Pain. 

LONDON ASSOCIATION OF FORKMEN ENGINEERS.—On Saturday, 
June 5th, Mr, David Walker will read a paper on the “ Simplifica- 
tion of the Patent Laws.” Chair to be taken at 8 P.M, at the City 
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THE PROFESSION EN SOCIETE. 

Tue Institution of Civil Engineers never, perhaps, 
appeared to better social advantage than at the Con- 
versazione on Tuesday evening. e annual banquet 
at Willis’s Rooms, dotingeis ed as it may be by the 
presence of royalty, the nobility of rank, and the 
nobility of genius, is not, after all, an “ At Home.” 
This welcome can only be extended from Great 
George-street, and although many thousands whom 
our profession is honoured in honouring had been 
welcomed there before, the Institution had not, until 
now, possessed a residence at all in keeping with its 
wide and distinguished acquaintance. Fresh from the 
Imperial honours which the most distinguished Hono- 
rary Member of the Institution had just conferred, 
through its president, upon it, Mr. Hutton Gregory 
received with the utmost cordiality, and, it may be, 
with some—quite pardonable—pride, at least a thou- 
sand visitors; possibly many more. The new, or, 
rather, the enlarged and reconstructed house disclosed 
for the first time its full bilities for receptions. 
The honorary architect had done all that could —s 
have been done within the space, and he did it we' 
The building has its defects, but of these only one or 
two were apparent. There was a decided want of 
ventilation, and there was considerable pressure upon 
the narrow staircase. It is only on the ordinary nights 
of meeting that the imperfect acoustic qualities of the 
lecture theatre become painfull ifest ; and it is 
only in the daytime that the darkness of the waiting- 
room becomes, we had almost said ible, and the 
semi-subterranean solemnity of the ing-room, or 
“ newspaper-room,” somnific. But the visitors neither 
could nor should know aught of this, for it was enough 
that they were a shine not only as the i 
knows so well how to welcome his guests, with 
light, with flowers, and with many gems of pictorial 


i . 
we will believe, for 
not a single 


t 


the 
tiation was 


paying. A chance reference to the 
bers of the Institution in 1847—twenty-two years 
—discloses 626 of all classes, of which but 220 were 
“ members” in the restricted sense of the term. 
present rate of growth is beyond that of 
metical progression ; and it may, indeed, be the case 
are growing in each others’ way. No 
one, yy bel outside the profession, but mixing 
ding men the other evening, could fail to 
experience regret were it made clear to him that a 
body combining so much practical talent, represented 
by so much and so good physique, and the works of 
whose individual members are the pride of the three 
kingdoms, should, by any chance, run to seed. Yet 
engineers are com to ask within themselves 


. 


OX 
whether the greater portion of the engi work 
$5 | of Geont Britete and Ineland fo yet oad. 


accom . 
of course, they were compelled to do some twenty 
years ago, ‘after the collapse of the railway mania; but 
there may be a limit, somewhere, to the capacity of 
England for engineering improvement. If we cannot 
maintain and extend our foreign trade, pressure and con- 
traction must follow. Nor shall we be able to transplant 


our pate like Miss Rye’s interesting emigrants, to 
the colonies, They have abundant local there 
already, nor is the prospect of emigration, and practical 
expatriation, so attractive to the engineer who has de- 
voted all his young life and al) his hopes to making a 
position at home. As for the States, not one ish 
engineer in a hundred could hope to work into 
American practice and American habits, so wholly 
opposed to anything known to professional etiquette 
here. France, Germany, Austria, Russia, have become 
independent of us already, and however courteously 
received as a visitor in either country, an English en- 
gineer could hardly hope, even if he wished, to abide 
amid its people. 
Rt: reed But ~§ aoe help, even with 
the a le recollection - Hutton Gregory’s 
Conversazione in our mind, wishing that the engineer- 
ing talent which crowded upon itself the other eveni 
were again employed in all its recent soinianan, ta 
to the same individual advantage in each case. 


PATENTS OR NO PATENTS? 

Mr. Macrie, who, for years before his election to 
Parliament, agitated for abolition of the patent 
laws, has given notice of his intention to move a reso- 
lution to the effect that the time has now arrived for 
their re We have for a long time been so fami- 
liar with Mr. Macfie’s arguments upon this question 
that we may venture the opinion that, 

ried by fresher and abler reasoning, 

ardly be ex to greatly influence the 
Commons. It is not, of course, impossible, nor, per- 
haps, improbable Bg meee may enter wi 

uestion, givi ; ve to bring in his Bi 
t mi t be desirable even that the policy of 
should be thoroughly discussed by w 
others, should have definite opinions upon such a 
ject, viz., our national representatives. That 
differences of opinion would be met with, it is 
less to question. The anti-patent agitati 
eight years ago, when Sir William 


so strongly against at the j 
tution of hanicdl Bngiveers at Sheed 
however, the greed hesaes < apeunneeeees 
decided in their favour, although the Times, n one 
articles, strongly su Sir William. The i 
i national —even More 80, 

of justice to inventors. With a few 
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invention. This view i 
a ala, Sangre fg 
cial principle. It is easy, too easy, for any one 
knowing of an invention, to say, when, after 

, or more years he is prepared to adopt it, 
I could would have invented this myself 
right time ; . in no hurry then, but now 
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ROADS AS THEY SHOULD BE. 


Were Telford or McAdam alive to witness the 
condition of some hundreds, if not thousands, of 
miles of our broken stone roads, more especially soon 
after they have been re-metalled, those great masters 
of road-making would at least point with some energy 
of reference to their own former practice. They 
neither had Biake’s stone breaker, nor Aveling’s, or 
Moreland’s, or any other steam road-roller, yet they 
gave us highways compared with which too many even 
of our metropolitan roads are a disgrace. It appears 
more than astonishing, for it savours of wilfulness, 
that we should still go on breaking hard boulders by 
hand, at the rate of from but 4 to ? cubic yard per 
average labourer a day—the rate rising to 1} or 2 
yards for softer stones, and that this metalling, in 
coarse and irregular fragments, should be pitched 
rouglily to an uneven surface, to be rutted, and rolled, 
and jolted down by the wheels of vehicles, at uo end 
of expenditure of horse power, and wear of horse 
shoes and carriage tyres, with the occasional de- 
struction of a valuable horse itself, or the over- 
straining or breaking down of a costly carriage. 
Instead of our coarsely broken fragments of metal- 
ling, McAdam directed his overseers to carry a pair 
of scales and a 6 oz. weight, and to test the larger 
cubes, rejecting all above that limit. At one time he 
sintaned one-inch cubes, but subsequently he adopted 
those of 1} in., which was his limit, corresponding to 
about 60z. in weight. The latter was the size pre- 
ferred also by Telford and Parnell, Stone broken to 
that degree of fineness, and carefully spread, would 
make a tolerably smooth road, even without rolling. 
The value of this finishing process is, and has long 
been much better appreciated in France than in 
England. But in the former country, thestone available 
for metalling is not always so hard and tough as here. 

Blake’s stone breaker should, by this time, have 
wrought a complete revolution in road making and 
maintenance. It is equally adapted to the very 
hardest and the moderately hard stones, turning out 
the former apparently as easily as the latter, and, of 
course at a cost with which not even the cheapest of 
pauper’s labour can for an instant be compared. It 
thus enables the trusts and vestries to employ the des/ 
stone for the purpose—stoue almost unavailable where 
only hand labour is employed to break it. Not only 
this, but the rate of breaking is so rapid that, as long 
as stone can be obtained for the purpose, enough to 
metal 12 ft. in width to a depth of 9 in. and for a 
length of forty yards, may be broken daily by a ma- 
chine of aaaaie dimensions, Beyond this is the 
advantage of breaking the stones into fragments of 
almost exactly uniform size, and that size of any 
coarseness or fineness required. 

Were there not such a thorough-going parochial 
determination to make the lives of all able-bodied 
pane as miserable as possible, stone-breaking 
machines, and engines to drive them, would be largely 
taken up by contractors, who would go, as with steam 
ploughs, wherever wanted, and who, by this time, 
would have done incalculable good. As it is, there 
are too many cases in which, in order that the paupers 
may be made to suffer, the public who ride are made 
to suffer also. 

But if surveyors wil/ have hand-broken metalling, 
they might, at least, roll it to a decent surface. Even 
twenty-live years ago, Gayflier, in his Manual des 
Ponts et Chaussées, recommended road rollers of 
from 3} to 8} tons’ weight. A hollow cast-iron 
cylinder, 7 ft. in diameter, 5 ft. long, and weighin 
34 tons, was made in three compartments, each, or all, 
of which might be filled, as desired, with from 1} to 
2 tons of gravel. Ten or twelve strong horses were set 
to draw this machine over the wetted stone, and from 
forty to one hundred times over every part. Of course, 
the empty cylinder was first drawn over the road ; and 
when a certain degree of regularity had been attained 
the middle compartment was loaded, and when some- 
thing like smoothness was thus arrived at, the end 
compartments were afterwards loaded and the surface 
rolled as smooth as ible. Until the Paris Exhibi- 
tion in 1867 real, effective road rolling was practised 
chiefly if not entirely by the French engineers. Even 
then, too, there were steam road rollers of great weight 
at work in Paris, although we should remark that 
Messrs. Clark and Batho, of Birmingham, made one 
for Calcutta as early as 1864. Our own mechanical 
engineers soon afterwards took up this new class of 
machines, and since then Messrs. Aveling and Porter 
have made a considerable number, including locomo- 
tive steam road rollers for Liverpool, Sheffield and else- 
where in d, as well as for New York and Phila- 
delphia, U.S. Messrs, Moreland and Co. have also 


made some very effective road rollers for London and 
for India. The improvement which the regular use 
of such machines would soon effect over an extensive 
system of roads, would in a short time, by the saving 
of subsequent cost of maintenance, to say nothing of 
the immense advantage to the riding and driving 
public, more than pay the whole eost of the rolling 
engine, and the cost of working including every item 
of expenditure, It is encouraging to find several cor- 
porations, road trusts, and vestries already awaking to 
a practical appreciation of this truth. 


Ir would be difficult for the most enthusiastic en- 
gineering futurist, if at all practical, to point out the 
direction in which any radical improvement in the 
locomotive engine is to be sought. As long as the re- 
sistances opposed to the motion of trains are what 
they are, and as long as the present rates of speed are 
maintained, the amount of locomotive power to be 
provided cannot be lessened. There is not the 
slightest chanee that any other agent than steam will 
be employed, in our generation at least, to produce 
this power. Compressed air locomotives, hot air loco- 
motives, vapour of alcohol locomotives, and electro- 
magnetic locomotives have all been tried, and they 
have failed for perfectly obvious reasons—reasons 
which should have been foreseen by any one possess- 
ing the least knowledge of the motive agencies thus 
called into play. Steam, then, being our only re- 
source, it can be generated only by the combustion of 
fuel, and this fuel must obviously be the cheapest 
available. With us, the cheapest fuel is coal. We 
can none of us see the way to anything cheaper. 
Petroleum may be burnt easily enough—its use is 
entirely practicable, but it is too dear. Even were it 
cheaper than coal, its use would involve no important 
constructive modifications of the locomotive boiler, 
and none whatever in the working machinery. 

And what can be simpler than the locomotive boiler 
as itis? A large amount of heating surface must be 
provided, and how could it be better provided ? There 
are few who would not desire to weleome improve- 
ments were they possible, but it will prove no easy 
task to improve upon the principles, or the general 
construction, of Neville’s multitubular boiler of 1826, 
as successively improved in detail by so many locomo- 
tive engineers since George Stephenson first brought 
it into practical work. The locomotive boiler has been 
made in almost every possible form. There have been 
twin barrels, double fireboxes, round fireboxes, com- 
bustion chambers, mid-feathers, return tubes, water 
tubes, water grates—indeed, every imaginable modi- 
fication of the original structure to which all success- 
ful practice has again returned. 

We have no doubt that steel will yet take an im- 


nome x place in locomotive boiler construction, as it 


as already done in that of fixed boilers. The Bolton 
Steel and Iron Company appear at last to have pro- 
duced Bessemer steel boiler plates which can be 
thoroughly depended upon in large quantities, and 
there are fireboxes of a somewhat kindred material— 
Howell’s homogeneous metal—which have perfectly 
withstood nine years’ use on the Scottish Central 
Railway. In all this, however, there is no new prin- 
ciple, and the most that can be hoped from steel is 
somewhat greater economy in repairs, and the possi- 
bility of working higher pressures of steam, should it 
prove desirable to do so. 

In the motive machinery of the locomotive, be- 
ginning with the regulator and ending with the driving 
wheels, no improvements beyond those of mechanical 
detail appear to be possible. No possible application 
of the principle of the rotary engine holds out the 
least hope. 

As for the rest, the locomotive engine is a carriage 
merely. So much total weight, divided by so much 
permissible weight per wheel, and we have the neces- 
sary number of wheels, to be coupled or not, according 
to the requisite adhesion. 

It is only as a carriage that we see much room for 
improving the locomotive. It does appear anomalous 
that with from one hundred to two hundred wheels 
beneath a train, none of them loaded beyond 3 or 
3} tons, a permanent way of twice the strength other- 
wise necessary should be required to carry 7 tons 
each on a pair of driving wheels. It is equally incon- 
sistent that with wheel bases of from 8 to 10 ft. 
under the wagons and carriages from 15 to 18 ft. 
should be -necessary for the engine. Were the 
maximum weight per wheel not more that 4 tons, and 
the maximum wheel base in any one unalterable rect- 
angie no more than 10 ft., it is almost beyond dispute 
that a very considerable economy w be effected 





in the maintenance of the permanent way. 


PASSENGER STEAMSHIPS. 


Tue once famous paddle steamship Persia—now an 
auxiliary serew merchant steamer—was 360 ft. long 
(keel and forerake), 45 ft. beam, and when drawi 
22 ft. of water a displacement of 5400 tons. 
vessel 450 ft. long, 56} {t. beam, and drawing but 
14 ft., would have the same displacement, and accord- 
ing even to Mr. Phipps’s calculations, whieh assign so 
large a proportion of the resistance to skin friction, 
the two ships would have practically the same total 
resistance, and thus require the same engine power to 
drive them at a given speed. For it is to be under- 
stood that both vessels, having the same rtion 
of length to breadth, would have water lines of the 
same form. The | and wide ship would have 
56} per cent. more deck area than the Persia, and 
unless under a heavy spread of canvas it would have 
equal stability and also nearly or quite equal steadiness 
—stability and steadiness, as applied to ships, having 
different meanings. It would be an easier ship in 
rolling than the Persia, its motions conforming more 
nearly to those of the upper portions of what may be 
called the structure of a wave, as distinguished from 
its deeper portions, where, according to the best and 
most generally accepted theory of waves, there is a 
horizontal oscillation opposed to that at the crest, 
thus keeping a deep ship upright, or nearly so, but at 
the expense of straining. All wide, light draught 
ships, with their weights well down, and having plenty 
of out-of-water body, represent a class of lively, easy 
rolling, and safe ships, which are said, in sailor phrase, 
to swim like a duck. Their fault is that they will not 
stand up well under canvas, nor keep well on the wind. 
If passenger steamships can dispense with canvas 
altogether as fast passenger steamships may yet do, 
relying wholly upon sufficiently subdivided engine 
power, there can be but little room for question that 
long, broad, and shallow ships will be preferred to all 
others. 

With the exception of 2 ft. difference in draught, 
corresponding to an additional displacement of 1000 
tons, the long vessel already compared with the Persia 
resembles in its dimensions the large channel ferry 
boats of 12 ft. draught, proposed by Messrs. Fowler 
and Wilson. As a paddle steamer the Persia had 
115 ft. of her mid-body, the very best portion of her 
length, occupied from keel to upper deck with her 
engines and boilers, her whole passenger capacity 
amounting to but 252 berths, while those for the use 
of the officers, engineers, stewards, and crew amounted 
to but 148. But even as a screw steamer, the Persia, 
or any vessel of her size and proportions, would be a 
far less habitable, roomy, and cheerful ship than the 
one with which we have contrasted her. Different 
naval architects would arrange the cabins, saloons, and 
state rooms somewhat differently, but probably no 
difficulty would be found in providing superior ac- 
commodation in the longer ship for 600 first and second 
cabin passengers. . And with this number such a ship 
would cost far less for working than did the Persia as 
a paddle, and probably little more than a screw vessel 
of her size. A somewhat greater consumption of coal 
would attend the dismissal of sails, but the weight of 
masts, yards, sails, and rigging—no small matter— 
would be saved in displacement, the wages and keep 
of sailors would be saved, and perhaps even the “ fore- 
castle,” to preserve the term, might be made available 
for second cabin passengers. Still, there would no 
doubt be a larger consumption of coal than on a screw 
vessel, of the same displacement, assisted by canvas, 
and more coal implies correspondingly larger engines 
and a greater number of men in the engineer’s depart- 
ment. The cost of provisioning would, of course, be 
commensurate with the greater number of passengers, 
yet it would prove more remunerative to carry 600 
passengers to New York at an average of 12/. each, 
than 250 at an average of 20/. 

The objects to be gained in planning improved 
passenger steamships are twofold: viz., to lessen the 
cost of conveyance of each passenger by providing 
for the conveyance of a much greater number of 
passengers; and, second, to secure greater comfort 
and superior accommodation to the passengers them- 
selves. The capacity of a passenger ship as dis- 
tinguished from a cargo-carrying ship is measured 
very nearly by its deek area, and when it can be 
shown that with the same lines, the same displace- 
ment, and the same resistance, and consequently the 
same consumption of coal at a given speed, one 
vessel may have nearly 60 per cent. more deck area 





than another it is time that some step towards im- 
| provement was made. 

The longer, wider, and shallower ship would re- 
re stronger hull, and it should be framed, we 
say, upon the longitudinal system. It is need- 
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less to enter into all the details of its structure, 
these would not necessarily differ from those of 
ships generally, and they might be modified in 
wa 

Tie ship, both beesase of its shallow draught 
for greater safety in case of a break-down, would 
propelled Bene serews, worked by independent 
engines, security afforded by i means 
of propulsion would compensate for any apprehended 
sacrifice of security in the omission of masts and sails, 
Some of the largest vessels in the navy—the monitors 
—now nearly ready for sea, are destitute of these 
time-honoured auxiliaries to the power of steam. 
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Tue Suez Canal, which, not a dozen years ago, was 
ridiculed here, in engineering England, as a visionary, 


if not an impracticable, scheme, will be virtually com- T 


pleted this year, and Captain Tyler is already report- 
ing to the Board of Trade upon the probable early 
passage of large ocean steamships direct from Port 
Said to Suez, on their way from Southampton to Bom- 
bay. After passing through the impossible stage, and 
landing safely on the improbable, this great work was 
said to be one of £2. s.d., as, indeed, most works are, 
and money, it was said, could not be found to make 
it. But it will not have cost, according to authorita- 
tive statements, more than 10,000,000/. when com- 
pleted, a cost not so very far beyond that estimated 
for the Metropolitan Kailway system with its ex- 
tensions. 

The Pacific Railroad, completing the chain of rail- 
ways 3300 miles long, from New York to San Francisco, 
or, in other words, connecting the Atlantic and Pacific 
oceans, has already been opened this year, although in 
an incomplete state. But it is something that pas- 
senger trains are running daily over 1721 miles of 
continuous new line, made wholly within the last three 
years, and crossing a mountain range at, an elevation 
higher than that of any other railway in Christendom. 

The Mont Cenis Tunnel, as long, 7} miles, as that 
= of the Thames, following all the windings, between 

udon Bridge and Putney Bridge, is making rapid 
progress, and may already count as one of the wonders 
of the world. Yet even now, when so far advanced 
towards completion, the great tannel affords room for 
the most doubtful ncaacd al the Times Paris corre- 
spondent dwelling gloomily upon the prospect of tap- 
ping a lake somewhere inside of the mountain ! 

Wonders never cease, yet the French-Atlantic Cable, 
if successfully laid this year, as, presumably, it will be, 
will be no wonder at all, for are there not two cables 
like it already laid across the bed of the Atlantic ? 

We now perceive that no one of these great works 
possessed the fatal defect of impossibility ; indeed, they 


almost appear as if, from the first, they were conspicu- ; 


ously practicable and simple in their character, requir- 
ing, of course, time and mouey, and, perhaps, just a 
little skill. None of them happen to be the works of 
English engineers, so we can afford to be somewhat 
complaisant—don’t let us say patronising. 

But there is a work in prospect which English 
es may yet achieve—and it will assuredly be 
y English genius if achieved at all—which, not 
in mere length, nor in geometrical magnitude, 
but in the stretch which it might impose upon 
the highest resources of the combined skill, patience, 
and courage which a whole institute of engineers 
ever possessed, will surpass any one of the great 
modern wonders of the world which we have enu- 
merated, That work is the Channel Tunnel. It is 
a work depending upoa a great engineering IF, and 
a great financial LF, and possibly, although we trust 
not, upon a great political IF. Of the three #/%, pos- 
sibly the engineering if is the greatest, although we 
would wish to believe otherwise—indeed, there are 
reasons for believing otherwise. In that submarine 
valiey between Dover and Cape Grisnez, twenty miles 
across, and 200 ft. deep, can the chalk be depended 
upon as continuous? Mr. Hawkshaw’s borings have 
probably already well-nigh settled that, A single deep 
fissure, filled with sand, would pour ja a torrent, under 
@ pressure, in mid-channel, of af least 100lb.\ per 
square inch, sweeping everything beneath it. One is 
tempted into a wide field of govlogical speculation 
upon the subject, but it may be dismissed for the 
present with this hasty suggestion. 








STEEL RAILS. vet 
Arren the agp tad Mr. agomgt | gee 
nt for making steel from crude iron, pa 
expiring February 12th next, it » understood that is 
royalt 2 . charged upon 
made by hi the continuance 


ton will 
per - 


probable, therefore, that large 
continue to be paid. Apropos 
substituting steel in p 
lines and those in the Northern States 
Sir E. W. Watkin, at the last meeting 
Grand Trunk shareholders, fully explained 
after the countless and disastrous failures of the iron 
rails originally laid on their line, and after j 
yler’s advice, a year or two ago, that, instead of 
steel, only the very best iron, made to specification, 
and under inspection, should be purchased for renewals, 
this “very best” iron, some of it costing 9/. per ton, 
had proved as bad as that which failed before it. Sach 
cases are exceptional, and are, indeed, beyond the ex- 
perience of the managers of English lines. But in 
such cases, where a certain proportion of all the rai 
ina line must be renewed every year, it would be 
manifestly attended with danger to defer orders for 
| such renewals to the beginning of 1869, in the expec- 
tatiou merely of a relatively small saving in the royalty. 
It is acommon belief that the royalty on Bessemer 
rails is 2/. per ton; and if 37s. 6d. of this were to be 
taken off, the saving would indeed be worth waiting 
for in all cases where waiting was safe. But the 
royalty of 2/. is a merely nominal royalty, applying to 
Bessemer steel generally, and a special “ drawback” 
of 1/. per ton has always been made upon it in the 
case of rails. The utmost possible saving that can be 
made, then, in the royalty, after the middle of Febru: 
next, is 17s. 6d. per ton. And even were it at 
likely that the whole of that saving would be realised 
by purchasers, it is a grave question whether it would 
justify them in deferring necessary renewals until the 
end of next winter; or, on the other hand, in employ- 
ing iron instead of steel, at a saving in first cost, but 
at a final loss in cases where the former does not wear 
more than three, four, or five years, The whole of 
the royalty thus saved would amount to but 7} or § 
per cent. upon the present price of steel rails. But 
as is notoriously the case with all remissions of 
taxes, imposts, royalties, &., the purchaser cannot 
for a long time expect to derive the full benefit of even 
this relatively small saving. The rail makers have 
been long competing with each other at next to cost 
prices, and with a fresh influx of orders there would 
unquestionably be a tacit, if not an open, combination 
among them to share in the remitted royalty, and in 
one way or alother they would doubtless manage to 
secure a large share. Besides this are causes, visibly 
acting to increase the price of materials and labour, 
chief among which causes, perhaps, is the gradual 
revival of trade and the increasing rate of discount. 

It is reasonable to suppose that the substitution of 
steel in place of iron has been delayed by the state- 
ments, industriously spread, that steel was already 
produced, or was = Fe to be produced, by new pro- 
cesses at a much cheaper cost than by Mr. er’s 
process. It is certain that these new processes—and 
they are somewhat numerous—have, in nearly every 
case, had the advantage of abundant capital to test 
and, if possible, work them. But contrary to the 
general wish, and sadly to the disappointment and 
loss of the promoters of these processes, they bave, in 
every single case, either failed, and that notoriously, 
or else subsided into an impenetrable silence incom- 

atible with any presumption of commercial vitality. 
‘or the present, at least, there is no further hope of a 
supply of steel rails from any of these processes. 
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THE FORMS OF STEAMSHIPS. 


At the time when the principal resistance to the 
motion of vessels through water was believed to be 
head resistance, or so-called midship section resistance 
—and the time is not so long ago—nearly all attempts 
at improvement in form consisted in fining the bow 
and stern; in —— the area of mes are 
or rather in iding a given displacement by means 
of rf stern and pte, ; and, finally, 
by introducing Mr. Scott Russell’s elegant refinement 
of wave lines. It was very long ago evident, how- 
ever, that there was another resistance, viz., that occa- 





rails | the fact that all the particles of 
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paratory to their g one or the other si 
pier, one hundred or even two hundred feet above 
pier itself, according to the thickness of the pier 
the rapidity of the current. But this does not 


bow, supposing them to be at f 
struck, without the diversion caused by~the a 
bow of “dead water,” be turned aside, 

and with the same velocity as that of 
Thus, if the velocity of the vessel were 17} ft. per 
second, ro ek to about 10} knots an 

the water would be turned 


2Ib. square inch over the whole midship section 
of she: sean If the midship section of ; saili 

vessel of, say, 36 ft. beam and 18 ft. draught were 5 

square feet, or 72,000 square inches, the head resist- 
ance would be 144,000 ib., and at the given speed of 
17} ft. per second, or 1040 ft. per minute, about 4540 
horse power would be required to overcome the head 
resistance alone. Supposing, also, that the stern were 
cut square seross, the water falling in behind it would, 
on striking, be as much below the general level of the 
sea, and thus there would be a corresponding minus 
resistances, representing an additional 4540 horse 
power, making 9080 horse power requisite for propal- 
sion, apart from skin friction along the bottom aad 


sides, 

This would ap an astonishing measure of re- 
sistance at so rate a 8 as 104 knots, and for 
a ship of such moderate midship section, but it is, we 
believe, correct. As soon, however, as we alter the 
bows and stern to a wedge form, the head and stern 
resistance diminishes rapidly, in fact in a to 
the square of the sine of the angles to which the bow 
and stern are’ bevelled. If these formed an angle 
of but 30° on each side of the keel, the bow and stern 
thus forming, each, an equilateral triangle, the head 
and stern resistance would be diminished to one-fourth 
of what has been estimated for a flat-ended bow and 
stern, supposed to strike and receive the water at right 
angles to their faces. If the bow and stern were, 
each, made twice as long as their width, Evins an 
angle of 1 in 4, or 14° 30’, on either side of the 
keel, the water would be turned aside and afterwards 
replaced with but one-fourth the velocity estimated in 
the case of the square-ended bow and stern, and the 
power thus required wuld be but one-sixteenth that 


first es' the power poy wes being always as 
the square of the velocity of lateral displacement. 
If the bow and stern were again bevelled to an angle 
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themselves into their places by ex mo- 
mentum. Finally, by hallow calen awe ah hack 
trance, shock, 

water its 


velocity is great] and nearl 
by ostling it eradually beso watien’ 

m. 

Following the same general principles in forming 
the stern, we reach a point where the head and stern 
resistances may be diminished, in some cases, to the 
one-hundredth of those attending a flat fronted 
bow and a flat ed stern. 

Simple and obvious as this general view of the re- 
sistances to the motion of vessels through water may 
appear, the subject is one which has very seldom, if 
ever, we think, been popularly treated, and it is one 
upon which misconceptions may be easily formed from 
the many apparent difficulties with which a first view 
stern 4 it. If not a spontaneous, it is, at least, a 
not unwilling acknowledgment to say that some of 
these misconceptions have been embodied, before 
now, in our own columns, and Mr. Phipps, who has 
so well considered the phenomena of the hydraulics 
of marine propulsion has done good service in sug- 
gesting, in his own courteous manner, what was to 
have been said to the contrary. 

If, then, as can be estimated with tolerable exact- 
ness, we know the effective engine power actually 
utilised in driving a steamship, or, in other words, its 
absolute resistance ; and if we then find by calcula- 
tion that the head and stern resistances form but a 
small fraction of this resistance, the remainder can be 
nothing else than skin friction, since, as already ob- 
served at the commencement of this article, there are 
no other known or conceivable resistances beyond 
those, of course, of wind, tide, and currents, to be 
overcome. 
long passed that stage of improvement in the 
forms of vessels which left their resistance of form a 
minimum and their resistance of surface a maximum. 


whatever it may be, of instan- 
i full lateral 


ps wetie e war 
like that of a 





FLOATING GUN CARRIAGES. 

Sin Wiittam Aumsrrono, in a letter to the Times, re- 
commends the protection of those of our harbours not 
already protected, and especially the port of Liverpool, by 
a flotilla of small unarmoured gunboats of the type of the 
Staunch, now well known to naval and military men. 
These boats, each hardly larger than a barge, carrying a 
single heavy rifled gun, and driven by twin screws, would, 
it is asserted, assail a hostile iron-clad from all sides, hitting 
her everywhere, with little or no chance of being hit in re- 
turn. ese “ pus watch dogs,” as Sir William 
terms them, would be so lively, so shifty, so ready to run 
into shoal water, where nothing (unless, let us suppose, a 
shot or so) could pursue them, and would be, in all respect, 
so formidable that Sir William is ready to recommend the 
immediate adoption of half a dozen of them for the defence 
of Liverpool. The Staunch was, we believe, built and 
armed at his own works, and it is not improbable that Sir 
William would propose that the other six should be con- 
structed there also. At any rate, we suppose there would 
be no impropriety in that. A hundred “ Staunches” could 
be made, we are told, at the cost of a couple of iron-clads, 
and, again, we are told that six Staunches “ would probably 
suffice to baffle the attack of several iron-clads.” 

There is, of course, room for much verbal dilation upon 
the assumed advantages of such floating gun carriages, but 
we hardly think that, although they might undoubtedly be 
of assistance in a defence, they could for one moment be 
depended upon to conduct it by themselves. The “little 
dot upon the water,” as Sir William terms the Staunch, is 
79 ft. long, 25 ft. beam, and has a displacement of 150 tons. 
This “little dot” would lie, we presume, somewhere near 
the Crosby Channel, say on the Great Burbo Bank, or the 
Formby Wharf Sand, and it surely ought not to be so very 
difficult a matter, in nearly smooth water, to hit it with 
shell at the distance of a mile or even two miles. The first 
shell that did explode in or upon it would, of course, dispose 
of it at once. Nor, in any case, could its own shot, on 
striking the ironclad, do more harm than the ironclad would 
come prepared to meet from batteries planted on shore, as 
they would, of course, be at once planted on the first an- 
nouncement of war. The gunboat would have perhaps half 
or two-thirds the speed of the ironclad, and unless it steamed 
in with ber or in pursuit, it would be quickly left well be- 
hind. When, of course, it came into the narrower part of 
the river it could, less than half a mile off, be hit and sunk 
with almost unerring precision at the first fire. It would 
be much the same witb half a dozen gunboats, especially if 
encountered by two or more double turret monitors. 

But would there not be an insuperable objection to the 
employment of such “ watch dogs” at all, unless they could 
get behind mach larger watch dogs having much thicker 
hides? Is it seriously to be supposed that sane men would 
thus go out in such cockboats to almost certain death? At 
short range the men, wholly un would be either 
picked off with rifles, or their puny craft would be dismissed 
to the bottom by a kick from an 80 or 100 Ib. shot, quite 





It must be acknowledged that we have | P 





for the purpose. At longer ranges, it is merely a 
question of good, and by no means ’ 
hit such a craft, as much space on the water as 
would a large, if not large, dwelling-house on land, 


probably much too 
plain to the Admiralty to leave room for any fear that Si 
William's Quixotic proposal will be seriously acted upon. 








NOTES FROM THE NORTH. 
G 

Glasgow Pig-iron Market.—After reaching 
a as was attained ye Aig maga? Sa in the 
somewhat, w were 
coth, and Sia. month. There wana tal of 14 per on 
the following day, but on Friday 51s. cash, 51s. 4d. one 
month were obtained with buyers over. On Monday the 
market opened strong, and went up to 61s. 3d. and 
5is. 44d. cash, and bio. 6d. and 651s. 7d. one month. There 
was a considerable decline ~~ yw ining while 
the prices asked were only 50s. 9d. Is. Id. 
month. The market has again been flat to-day, business 
being done at 60s. 74d. next week, and 50s. 10jd. one month. 
The quotations for No. 1 Coltness and No, 1 Gartsherrie are 
59s. in both cases. 

State of Trade.—In most of those departments of trade re- 
ported on from time to time in these “ Notes’ there is no 
marked change either for the better or the worse. The pig 
iron manufacture is perhaps even under the average state of 
animation. Notwithstanding that the importation of Middles- 
borough pig iron has already fallen off nearly one-half, when 
com with the amount imported during the same portion 
of last year, no sensible effect for the better has resulted in 
Scotland. Still, the export of Scotch pig iron has increased 
to a very considerable extent. The in malleable iron 
is keeping well employed both on home and foreign orders, 
and prices generally remain firm. The boiler- , iron- 
foundries, engine-shops, &c., are only moderately well em- 
loyed ; fortunately a better condition of things prevails in 
ards and the agricultural imple- 
77 oo are prospects of a busy 
season. Large num of English workmen have lately 
come to the Clyde shipbuilding yards ; but, notwithstanding 
this fact, it is stated that not a single man is idle in the trade. 
The workmen have been for some weeks talking of asking an 
advance of wages ; but either they have not yet meds gw 
the terms to be asked, or they have not made any , as 
there has been no advance, nor has there been any refusal to 
grant one. In Aberdeen the shipbuilding trade continues 
pretty active. There are rather more t the av 
number of vessels now on the stocks. They are quan 
iron vessels, and hence the services of shipwrights are begin- 
ning to be at a discount. The miners have im many cases 
lately obtained an advance ; but it must be remembered that 
within the last four or five months probably well-nigh 3000 
persons from Seotch miners have emigrated to America, 
and that labour in the mining districts is becoming some- 
what searee. Considerable briskness prevails in the mining 
districts of Fifeshire, and es a in the exportation of 
coal from Charlestown, St. David's, Burntisland, Inver- 
keithing, and Tayport. In the midst of the colliery district 
of Dunfermline a new trade has lately sprung up, namely, 
the manufacture of fireclay goods. works are very ex- 
tensive, and the trade already promises to be very 

New Railways.—The Sutherland railway is makin, 
progress. The heaviest of the cutting and em 
connected with the deviation of the public road between 
Port-Gower and Helmsdale has now been executed. When 
the deviations connected with the public road are completed 
the railway works approaching the terminus at Helmsdale 
will be resumed. new line between Glasgow and Coat- 
bridge is also getting rapidly licked into shape. On the 
eastern half of this line the bridges are so numerous as to 
form a rather remarkable feature. Between Sunnyside 
station (Coatbridge) and the place apportioned for West 
Merryston station, a distance of not more than three and a 
half miles, the rails pass over no fewer than twelve bridges, 
pretty nearly at regular distances of a quarter of a mi 
—_ matene these the line will le My three other 
bridges on the way. The o undertaking 
hitherto has been woud that there is every confidence in 
expecting that the line will be ready for t even sooner 
than March next. It is the intention at present to open the 


most of the shipbuilding 
ment works. te shipbui 


rapid 
t 


Solway Junction Railway for mineral traffic on the 17th of | ° 


next month; and on the 16th of the same month the 
Greenock Harbour Railway will be opened for traffic to the 
harbour at the east end vid Arthur-street, and on that day 
the east steam crane will be stopped for the introduction of 
the hydraulic system. 

The Orkney and Shetland Islands Telegraph.—The works 


wings ; 

Aberdeen will bring into Kirk 

the stores. The core of the submarine cable to 

Orkney with Scotland and the Shetlands is also in active 


man ure. 
the many ad- 


Gartcosh Iron and Steel Works.— 
vertisements which are ap Sant in Go oe eee 
ay ey jounding, -like establish- 
ments, I find one in respect of the Gartcosh 

Works. These works lie about seven mi 

on the Caledonian Railway. They have 

and were quite recently put into a com 

The principal machinery consists of eight 
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le plas ; obtain such satisfactory 
cab to 1 i 
i Se Tica chad Go ender the inamedioto contvet 


whole country, and after having consulted the most distin- 
i engineers, manufacturers, and users of steam os. 
n this country manufacturers have now the greatest liberty 
of action, but are also held entirely responsible for any 
accident which might occur from imperfect construction or 
materials. The action of the Govern- 
ment inspectors is in no manner vexatious ; they control but 
take no responsibility upon themselves. When new or re- 
paired boilers are tested —— pressure the inspectors 
are present, to see that the boilers stand the trial properly, 
and that they are — with such fittings as are un- 
uestionably i indi le for safe working. 
When boilers are in use, it is a of the Government 
i to inspect them periodi , to report any neglect 
or im t working, to cause old boilers to be tested 
and ex@mined when t ae ee 
I can assure you that the application of the French law of 
the 26th of anuary, 1866, gi j i 


sy 
factured and employed, and I have not yet heard one single 
complaint regarding Government inspection. This inspec- 
tion, which is under the direct control of the Minister of 
Public Works, is in the hands of the “ Ingénieurs des Mines.” 

The writer of the article in your valuable journal states 
that a boiler made in England has been refused in France by 
the Government inspectors in uence of it not comply- 
ing in some trifling particulars with the established rules. 
a must have taken pg amr vend. wer 
1865, while t regulations were still in force ; at present 
no such annoyance is to be feared. 

Before Jan , 1865, stationary boilers were ruled by the 
law of 22nd of May, 1843, which was indeed 
noyance to both makers and users. It prescri igi 
dimensions of almost all the parts of boilers, and i 
the thickness of the plates; so that whether a man 
used iron of an inferior quality or the strongest steel 
wp gg to conform himself to the same indications of 

w. . 

I have taken the liberty of sending you the above observa- 
tions on boiler inspections, thinking they might be of some 
interest, coming from a country w imilar measures to 
those you arein force. Our i 
the covtens ackjest yon ane balnging 
that the megsures you propose are very pra 
plication, but I am of opinion 
fiay muss bo water the dines 
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BUILT BY MESSRS. CAMPBELL AND JOHNSTONE, BLACKWALL, FROM THE DESIGNS OF LIEUT..COL. ANDREW CLARKE, R.E., DIRECTOR OF WORKS OF THE NAVY. 


presents one of three models of caisso 
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SLIDING CAISSON FOR ENTRANCE OF BASIN AT HAULBOWLINE NAVY YARD, CORK. 
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work—to an extent, 
of trains from the 






the continent from ocean 
‘Central Pacific Railway,’ working 
laid at noon, the Sth of 
‘Union Pacifie Railway,’ 
was driven at noon, the J 
effected—a tie of i 















saloon cars, and refreshment cars are to 
to make what will at best be a long and monotonous 








: and the rivalry between the 





trains sleeping 


as comfortable as possible.” 


managers 

‘ Union’ and ‘Central’ Com: 
the most bonds out of t 
wn. The rivalry endured al 
makers of each com 
lines. The more miles 
there would be, and the more profit. 





panies, and the anxiety of each to 
he Government, Som bem well 
most to the last. The road- 
heroes to extend their 
built, the more bonds 


























(Concluded from page 315.) 


WE must now describe the turbines of which we 


each line met weeks ago, but they 
panies did not love 





engravings on 
23rd ult.), Fig 1 being a lon 
house; Fig. 2 a plan partly in 
transverse section. The turbine house is placed over the 
turbine chamber, this latter being formed 
The | of the arched portion of the tail- 
5, of the chamber are carried up 
top of the dam, and the bottom 
below the level of the inflow canal, 








so they turned the cold 
by, and, each working on, 

















the two roads were 
an excellent chance 





nd it eame. Each road fol- 
ran into each other, so did the roads, 
and so did clubs and stones. 
of each other, sometimes 





and so did the TR, 
roads were nearly always in sight 
but a few yards apart, and one the 














and filled up each others’ 





water canal. The 


dinal section. The water ean enter the turbine 





t, and fired blasts without 
earthquake followed by 
greet the opposite party. 
was killed, but several mules were, an 
-quarterg for firearms for pro- 





both ends through the sluices, d an 
cast-iron frames, ¢ and ¢’, the spaces 
4 closed by the boards, « and ¢ 
being protected by screens, which prevent the entrance 0 








ving notice, so that a 


























party sent to head 
worked and fought 





a eee matters into the turbine chamber. 





chamber 
the crown of the arch of the 








nd completion of the line 
ded that the proceedings were too 
t Washington, which 
the Plains, and restored 


side by side, delaying the 
until the managers conclu 
and there was a compromise ai 
was speedily telegraphed 

















are fixed the t 











Jonval turbines and their suction pipes ; these 
double, or, in other words, each has two concen 
vanes, / and 7’, and guide-blades, & and k’. 


the Central Company aban 


By the compromise 
Union Company's line. 


ite own graded line and took the 
The track was laid on the latter. 
he Government bonds for 




















water in the river below the dam is 








thus available, water is admitted to the outer rip 





tom of the whole trouble. 
of May was fixed for the formal 
lebrated all over the country by 
-ssions, and oratory in the 
le. But further troubles came. 
road the train from California p 
of junction with the commissione 
dignitaries, met with a mishap. 








vanes only of each wheel; b 
be had, the water is admitted to both se 
each wheel. The water is shut off from the 
inner ring of guide vanes of each wheel by the cast-iron bell 
f this bell being lined with lignum- | 
n which the turbine shaft 
nected with its shaft by the | 





happily ended, the Sth 
unction, and it was to be ce 
oll-ringing, cannon-firi 




















or cover, m, the boss o 
vite, so that it forms a bearing ¢ 
Each turbine wheel is con 

















A tree had fallen 





arms, o, and the shaft, », is suspended from the 





across the line, and the engine ran into it and was over- 
turned. No one was hurt, but the party 
the Union line the officers an 


westward towards the point of j 








, at the upper end, this bearing | 
the hollow casting, g, which rests upon lugs projecting from 
two strong cast-iron girders, r, which take their bearing i | driving or tight side is undermost. 
f the turbine chamber, as shown. | turbines is stated above 
1 near the middle of its length | power which the ropes are 
by the bearings, ¢, ¢’, which are lined with lignum-vite, and | turbines, however, can be wo 
which are carried by the longitudinal ; 

shown in Figs.1 and 3. On each shaft, n”, there is fixed, 
just above the bearing, ¢, a co 1 
ut a medium pressure of water on the 














unction, when they, too, met 
said labourers stopped them 
evada, and refused to let their carriage pass 
were scarce, and the 
ned. So the directors 
xf the Central road 
amicably adjusted, 
ed; so that the Union 
yesterday. At noon, 
nike was driven, each 
»y means of the tele- 





recesses in the side walls o 
Each turbine shaft is guided 











The road was barricaded, police 
labourers were numerous and determt 
had to stop, and on May 8 the last rail « 
was laid without them. 
however, and they afterwards proceed 
road completion was postpo 
»priate ceremonies, the last s 
he hammer being sounded 
























































watds until the collar, #, reste w 














lieving the grooved bearing, p, to some extent. 





graph office in the Uni 


graph in every tele 
announced in Philade 


2.30 pow. it was thus 
were rung, flags hoisted, and rej 
part of the country the completion 
oceasion for festivity, the day in © 
In many cities there were 
meetings, and religious services. 

“ The Pacific Railway runs from 














turbine, is regulated by the ring 
the former, or outer one, is raised 
the six rods, y, each of which has a screw cut In it 
The serews of the rods, y, work in nuts 
e wheels, w, these six wheels all gearing into a eentral | monthly 
wheel, as shown by the dotted lines in Fig. 2, page > 

Tinea after 











alifornia being kept as @ 
large processions, public 








r end. 














Omaha, Nebraska, on the 


The supply of water to the two sets of guide vanes of each | services in connexion 
sluices, z and 2’, of which | Schaffhausen were 
and lowered by means of | medal by the j 


The inner ring sluice, 2’, of each wheel is 


lifornia, and it has been 





Missouri river to Sacramento, Oa 
built with marvellous rapidity. 
On January 1, 1866, about 40 mi 








outer sluice, 2, has been raised some li 
les of the Omaha end of the | } 














from it being caught by the inner ed 


The wheels, tw, are connected by suitable arrang: 


road and 6) miles at Sacramento 
that time, in three years and four 1 
been built, and this in a country 
abounded in the greatest obstacles to such an w 
of the construction from the O 
hat frontier settlement with 





were completed. Since 
months, 1621 miles have 
that nearly everywhere 


the governor, W, so that the supply o 
ting, and provision is also made for ¢ 





























the upper columns, f, these wu 
section that, in connexion wit 
walls, they form guides into 


there was no railway connecting t 
those places east of it, whence nearly 

















means of the hand wheel, a’. 






os 267 and 274 (see ExGtneeRine 
itudinal section of the turbine 


section ; and Fig. 3 a —_ &  ¢ 


ve some further particulars. Of 
developed by the turbines, 

transmitted by the two ropes, 
across the Ehine to the station, 
ft. From the station, 


the 600 horse power 
1 the upper end 640 horse power is 


13 ft. above the level of the 
of the chamber is a little 
as shown in the longitu- 


K, where the direction of the 
ted up the stream for 
the station, K*, and, some power 
to the stations, K' arid K*, 200 horse power 
a further distance 1431 ft. to the bridge over 
At each station there are two ro) 
of those at the station, 


4 a’, which work in the 
above the sluices being 


and the sluices themselves tho Shine, 0 howe. 
f 


which, with the exception 

ted by differential gear like those on the main 

, in the turbine house. 

We may here give some of the principal dimensions, 

of the turbines and their connexions :— 
Available fall at low water (below dam) about 


has a wooden flooring, g, which is level with 
tail-water canal, and which is 
supported by the three cast-iron columns, f. To this flooring 
hree cast-iron rings, A, which receive the three 





” ” 4 ’ ” 

rbin '| Quantity of water consumed per second by the three 
trie rings of | turbines :— 

; - bout 620 cubi t. 
low, and a high fall is a x 3 a 20 arian 
Outside diameter of turbines ... 
ut when there is a less 
ts of guide vanes of 
space within the | 


f the three turbines ... 
Diameter of the rope pulleys 
Number of wires in each rope : 
Number of revolutions made by t 
pe in feet per second 
The deflection of the ropes between t 
the shore is about 6ft., and the rope is run 


peing suppo he turbine house and 
The power of the 

as 600 horse power, 
Se ey to transmit. 

50 i 

vost leon gietenn, #, 02 | desired. r| up to 750 horse power if 

the credit of carrying out the 

ue to Herr H. Moser, of 

add that the turbines and the 


: We have already stated that 
liar, «, which, when there is | construction of the dam is d 
‘ ; r wheel, rans clear of | jothenfels, and we must now 
the bearing beneath it. When the full pressure of water | whole of the machinery for the transmission of 
comes upon the wheel, however, the shaft is pulled down- | was desi 


- and erected under the superin 
the bearing, t, thus re- | Herr D. H. Ziegler, who 


is the chief engineer of Messrs. J. 
at Winterthur, and whose 


y 
te Paris Exhibition. 


SrzaM Surrs FoR SaLB.—Messrs. H. E. Moss and Co's. 
ng circular for May, contains parti- 
hundred steam vessels, of all classes, 
the | offered by them for sale. Some are screw steamers of a 
large class, while am 
ge of the latter. | identified by name, 
ements with | fortun: 
f water is self- 
losing the sluices by | two other 


ttle distance, by pro- idl 
we find three of the ships of the un- 


d 
of the famous Adriatic and to 
the line, built respectively at Jarrow 


aginedinal girders, s, already mentioned, are fixed to 


so as to entirely shut off the water from any 0 
the event of this being necessary. The up 
also support the cross girders, y’, on which the 


« 175 miles over the common roads of Iowa. 
me of the iron than its original 
bridge across the Missouri, 
The workmen them- 
he Atlantic seaboard. Surmount- 
hers, the work went on at the 
1866 there were 305 miles 
here were 540 miles of 








It cost more to transport « 
At Omaha there was no 
and this was another 

selves had to be got from t 
ng these difficulties and ot 
Omaha end, and by the close of 
completed. At the close of 1867 ¢ 














the horizontal shaft, m’, 





























shaft, m’, which is formed of three parts 





about 900 miles with 





completed road, and at the end of 1868 
eo far done in advance that the Union Company, 








, carries two other bevel wheels, n', 


ng bosses, and which run loose of the shaft. 
bevel wheels, n’, there is ke to the shaft, m 
head, q’, on the pins of which run the beve 


from Omaha, claimed, April 1, to have 1060 miles 
‘At the same time the work 
on the Californian end, although, from the 

















which gear 











GHlock of this's thet apy inequality in 
ropes is equalised by a corresponding difference 























thus receiving their motion 


Dusux Trusx Cossectrye Ratiway.— This work, 
in a tunnel under the Liffe 
« on the north and south sides of that river, is to 
‘ed with. At least this is the determination of the 
columns, f, shareholders, as expressed t i i 


columns being of such a 
castings fixed to the side | which is to pass 
which planks can be drop 
me wheel in | be p 


work an extension 
are fixed. Each turbine 
carries at its upper end a bevel wheel, 4, which can be raised 
or lowered by the serew arrangement, é’, 80 as to be thrown 
into, or out of, gear with the corresponding bevel wheel, 7’, 
on the horizontal shaft, m’. Besides the bevel wheels, 7’, the 

connected by 


shaft | time for two years must 


vel, and the operation will, in that case, be an interesting 
if not indeed a critical one. 





Poscusp Strut axp Inox Tu 
years since we first publi 
f - 


gear ine pean yr arg el On the bosses of 
latter wheels are Jange sope pel 


i which we have just deswribot 


tension of | 
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AMERICAN LOCOMOTIVE REPAIRS. 


From a number of reports of some of the leading American 
lines of railway we have conipiled the following statement 


of the average annual mileage of their and the cost 
per mile for repairs. As a general rule, train miles are 

American railway managere, in some 
of the cases engine miles are reckoned in dividing 
for the cost of repdirs per mile. 


The cost of repairs, iven in pence mile, is in a de- 
— currency, cost in silver being about three- 
‘ourths that in paper 


the 
. Allowance must, 
made for the very high price of labour, and all 
except wood, in the States. 
The Reading and the Baltimore and Ohio Railroads are 
very ely engaged in the coal traffic, the latter line having 
239 s engines out of a total of 290 of all kinds, 
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Pennsylvania... .-- 1868 434 8,603,328)20,031 6.04 
Erie aso ie --» 1866) 371\7,109,189,19,162 | 7.44 
Baltimore and Ohio ..,, ,, | 290/6,564,08619.186 | 6.75 
Grand Trunk (Canada) 4°68) 298 3,270,743'21,951* | 3.54 
Reading ... on .-.| 1868, 269:4,500,135'16.730 | 6.44 

Chicago and North- - } i oy! 

on Oe alia wh 1867, 248; — /25,000(%)| 5.00 
Illinois Central ... «-- L868) 169/4,593,446:27 180 6.36 
Boston and Albany 144 2,727,558 18,941 643 


Michigan Southern... 1868) 101)2,667,191'26,408 


| 

t 

' 
Chicago and Quiney ... 1867) 122 2,648,554.21,709 | 6.54 
Michigan Central .... , | 98'2,055,04920,969 | 6.27 


Mobile and Ohio ove! gy | Oh 1,167,204 12.417 (14.34 
Cleveland and Cincinnati’ _,, $3 2,177,407 26.234 | 4.61 
Cleveland Pittsburgh ...; ., | 731,616,21622.140 | 3.86 
Louisville Nashville ...' ,, 66 92347114000 | 4.72 
Morris and Essex ese) ay | D7) 922,847.16.995 4.23 
Boston and Maine we i 43 89866120783 | 4.50 





* Equivalent average for whole year. 
THE LATE MR. SAMUEL WORSSAM. 

WE regret to record the death, this week, of Mr. Samuel 
Worssam, of Chelsea, widely known throughout the kingdom 
and abroad as an original designer and successful constructor 
of wood-working machinery. Mr. Worssam had practised this 
special branch of mechanical engineering for many years, 
during which he had invented or designed upwards of two 
hundred different machines for working in wood, stone, slate, 
and marble. Several of these machines were the subjects of 
patents taken out by Mr. Worssam at various dates between 
1856 and 1868. The first was for a system of eooperage 
machinery: the next for the elegant “silent feed” for saw 
frames; the next, the “sling connecting rod” for saw 
frames; the next, the overhang saw frame; the next, the 
double circular cross cut saw machine; the next, the con- 
tractor’s saw bench ; the next, the reciprocating cross cut 
saw machine; the next, the “perfect general joiner ;” and, 
finally, Worssam’s combined planing, moulding, and trying- 
up machine. Mr. Worssam had within the last year joined 
his sons in partnership at their new works, the Oakley orks, 
Chelsea, where Mr. Samuel Worssam, junior, and his brother 
will continue the business, as before. 


THE FISH-JOINT. 
To rus Epiror or ExGineerine. 

Sre,—Apparently Mr. Price Williams considers mechanical 
caricature an easier matter than mechanical logic. If he 
tenders this as mechanical statistics, and your readers be 
willing to receive it as such, far be it from me to im- 
pugn it. . ? 

[t is quite clear from Mr. Price Williams's quotations from 
the “ Minutes of Proceedings of the Institution of Civil 
Engineers,” and the remarks of members of the Permanent 
Way Company, that he must refer to something very diffe- 
rent from the copy of my paper “ On Permanent Way,” and 
discussion, furnished to me at the time by the Institution, 
and from which my quotations have been taken, and which 


I produced in your office for your examination. When I see | 








is no. opportunity of effecting the saving which, with that 


variety, is obtained by coking in close kilns, upon Mr. | * 


Aitken’s plan, 90 successfully employed near Falkirk, Even 
22 ewt. of best coke to 4 ton of pigs seems a latge quan. 
tity when the heat really absorbed in decom 

faction, and in raising the temperature of the air is con- 
sidered. A good cupola in regular work will melt, of some 
kinds of iron, as much as sixteen times the weight of coke 
used. Yet cupolas vary greatly, and some, from various 
sources of loss, will not do half as well as this. And 
blast furnaces vary greatly also, some using, with the same 


materials, one-half more fuel than others. Yet it is | *™y 


difficult to see the way to any decided improvement in 
blast furnaces from which the gas passes off at a tempera- 
ture hardly above 500 degrees, all the gas being saved and 
burnt under the boilers and in the heating stoves so as to 
require no other fuel whatever, 

The Cleveland forgemasters know how to make a good, 
soft iron, hardly cold short, from their highly-phosphuretted 
pigs, which, in the ordinary course of things would work 
into cold short bars. The whole secret, if it be a secret, 
is in a liberal fetuling with rich magnetic oxide of iron, of 
which large quantities are now .purposely imported from 
Sweden. Mr. Gjers has made some very interesting 
analyses of the cinder, which was highly charged with phos- 
phoric acid, while the puddled bar was of good, mild quality. 

Paddling costs dearly in Cleveland, It is not long since 
it was 10s, 6d. per ton, but it is pe somewhat less 
now. It seems to be settled that none of the “ mechanical 
puddlers” will ever answer, although Mr. Tooth managed 
to make some very fair blooms, eight years ago, in his re- 
volving puddling churn. But why, after Mr. Bessemer’s 
patent expires in February next, cannot it be adapted to 
some extent to puddling, so as to drive off not only the 
silicen, but a good portion of the carbon by air alone, 
leaving the puddler half an hour’s work or less to be done 
by hand. A great deal was said, some year or two ago, 


about the so-called ‘‘ Richardson process,” which was merely | in fair 


injecting air under the surface of the iron in a puddling 
furnace by means of a tubular rabble. The injection of 


air in such @ manner must have been very ineffective for | i 


two or three reasons, and although the treatment could not 
possibly do harm, it is difficult to see how it could, by being 
continued for but a few minutes, do any considerable 
good. Yet much was claimed for it at the time, although 
nothing is heard of it now. But why should not some 
modification of the Bessemer converter, on a small scale, 
and arranged to work into, say, half a dozen or more pud- 


dling furnaces, be arranged to bring the iron to the point | it was, 


where only the puddler could finish it? In this case, too, 
all the iron would be melted in a cupola, which would be 
cheaper than melting it in the puddling furnace. A large 
saving of labour and a considerable saving of coal might, 
it would seem, be thus effected. At any rate, the experi- 
ment should be carefully tried. 

It would be interesting to know whether the so-called 
“* Radcliffe process,” of knocking five or six ordinary blooms 
into one before shingling, is still being practised with 
success. It seems extraordinary that such a “ process” 
should be the subject of a patent, although it may be more 
extraordinary that any forge master should adopt a “ pro- 
cess” so likely to shut in cinder with the iron. The pub- 
lished tests of the iron made by this “ process” showed an 


the copy with Mr. Wilbiams’s quotation in it, I will deal | longation, in breaking, of but about 5 per cent., which is 


with it, and with anything that Mr. Samuel may print in 
his own person, that refers to me. 


very little, and indicates harshness and brittleness. By mis- 
taking a colamna of figures in Mr, Kirkaldy’s report, The 


What really interests railway companies and the public, is | Engineer reported the elongation as 30 per cent. 


how to get the most perfect rail jot, whether by fishes or | 
fist shall possess a strength equal to | 


otherwise—a joint t 
that of the solid rail, and not be liable to get out of order. 
Out of this discussion it is possible that public attention may 
be roused to the indisputable fact, that existing fishes do not 
fulfil the required eonditions ; and whether my or those 
of any other person may best accomplish this object, 
but a secondary consideration—or should be—though, of 


course, every inventor will consider his own, or that of his | 
friend, to be the best. Theory should go first and then 


ractical verification ; but — interests will go 
to set both aside: “ Willom Yesor, of Umeot,” will ho’ 
his own against “ Clement Perkes, of the Hill.” 
I am, Sir, yours faithfally, 
w. Bripers ADAMS. 


closely either with treacherous memories or personal veracity, 


may be permitted to end here. Those who von D tote 


must, we think, be able by this time to find the 


somewhere in it.—Ep. E.} 


It would be interesting also to know whether Mr. Bram- 


well's suggestion that all bar iron should be rolled in a hoop | this 


can be successfully carried out. There are difficulties in the 
way of bringing together the two ends of a pile and weld- 
ing them preparatory to hanging the ring apon an overhung 


jg | Toll, and the necessity for some means of shifting the roll 


into and out of the outer housing would create an additional 
difficulty. But, supposing all this once done, and that the 
hoop could be successively shifted from one groove to 
another, the bar or hoop would be rolled out with a» con- 
tinuous motion, withont “ passing,” and without any crop 
ends. It would be better afterwards to find the weld and 


| eut the hoop there, when it would drop out a straight, 


wi this correspondence, which has dealt so | 
Pes et oe | ‘Tae Merrorotrran Rattway.—The mumber of p 


clean cut bar. 





on the lines of this ee Metropolitan 
fy Hemmerenith, and the John’s Wood Railways— 
carried on Whit Monday was 189,499. 
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In the mercurial gauge, shown by the two lower 
figures in the illustration, the glass tube is bent into a series 
of ys the lower part of each {J being filled with mercury, 
and the upper part with glycerine. The one end of the glass 
tube is in communication with the steam pipe connected to 
the top of the instrument, while the other end is, as in the 
ordinary mercurial gauge, open to the atmosphere. On 
steam being admitted to the instrument the pressure causes 
the mercury to depart from the position shown in Fig. 5, 
it being gp age FW Bf 
in the other. The pressure will be thus indicated by the 
summation of the series of columns of mercury minus the 
a So ponding col of glycerine, and a 

attac’ to the cover of the gauge, and rl 
graduated enables the p thus indicated to hs chemme 
read off by reference to the column of mercury in one of the 
U's The cock at the top of the gauge is fitted with a small 

ing chamber, which prevents water or dirt from the 








BAR BENDING AND STRAIGHTENING MACHINE. 


Fic. 


a 





scale the gauge is correct ; if otherwise, the amount of the error 
is indicated. is gauge is specially intended for use on loco- 
motive or portable engine boilers, or on stationary boilers 
worked at a higher pressure than 70 or 80 Ib. per square inch. 


BENNIE’S BAR-BENDING MACHINE. 

WE give, above, engravings of a handy machine, for bend- 
ing straightening bars, constru by Messrs. James 
Bennie and Co., of Glasgow, and of which a model was 
exhibited at the Conversazione of the Institution of Civil 
Engineers on Tuesday evening last. The arrangement of the 
machine is so simple that but fittie explanation of our v- 
ings will be required. As will be seen by the elevation Fig. 1, 
motion is transmitted, by means of bevel gear, from the 
carrying the belt pulleys toa vertical shaft which carries at 
its upper end an eccentric giving motion to a horizontal re- 
ae er bee R, the stroke of this ram being about 24 in. 
The bar to be bent or straightened, as the case may be, is placed 
between the end of the ram and the blocks, B, B, these blocks 
being readily adjustable by hand wheels as shown in the 

lan. The eccentric on the vertical shaft, besides driving the 
nding ram, gives motion to a horizontal punch, a stop 
motion, 8, being provided for throwing this punch out of 
without interfering with the bending arrangement. 
icular hi ted in our engravings is 

is generally fo pre- 
smal) donkey engine 





shown fitted with belt pulleys, but it 
ferable to drive these machines by a 
directly attached to them. 





Inow » Woopey Ratuway Steerers in Inpra.—At the 
recent : i SS ae ae Company the chair- 
man spoke as follows regardin success of iron permanent 
way in India. He said: “On the South-West line they 
were extending the use of iron sleepers in the place of wood 
sl and would continue that process until they got to 
the West coast. The length of the “life” of wood sleepers 
seemed to become less and less, and now was about 34 years, 
while the “life” of iron sleepers appeared to be 20 or 30 
years, and an ee might last Bion, from the small 





separatin 
boiler from pp be gauge, and the latter p 
advan of not havi 


the 

any working parts, of not being 

affected by frost, and of bei S vendilly checked of any time by 
direct measurement. 


The “dead weight check” pressure gauge represented 
the other figures of our illustration is a ga Ly oy ee 
principle, fitted with a simple arran t by which its ac- 
curacy can be at any time tested while the gauge is 
——. This arrang t ists merely of a short link 

vin. S Soen oe Se aes eam, Stich fo tented to Ses 
eee . projects through a in the lower 
of the ease, as shown in the figure. To test the gauge w 
under pressure it is merely necessary to unscrew the cai 
which the end of the link, and to hang on the 
weight being will be to make the needle index fall back, 
and if the number to which it then points on the “ check” 
scale agrees with that which it before on the ordinary 





The effect of this 





decay shown by those that had been in use 
The breakages were trifling, and, in fact, they 
found that the iron s' was a great success, and to that 
circumstance they chiefly attributed the moderate amount 
of the working expenses, With regard to the North-West 
line, the expense of maintaining the iron-sleeper way on it 
was at the rate of 77/. per mile per annum, which was consider- 
ably less than the cost of maintaining a wood way.” 
peng Spe aA ny agen est and 
cost of maintaining rmanent wa 
been at the rate of 1611, per silo 

i i care and economy 
pers it was found 

that of the iron- 

the half year to 

mile ; and this might be 

io between the cost of main- 


for some years. 


RIVER APPROACHES AT LIVERPOOL. 
To raz Eprror or ExGingerine. 

Srz,—I observe a statement in your paper of the 21st inst. 
under the head of “ Liverpool Notes,” where, in describing 
the position of matters referring to the river approaches, 
= remark, inter alia, “The next plan ee yo pceenne 

y Mr. Hartley, and subsequent! i y present 
dock engines, ib, G. F twtr "ht comprised the fillin 
up the George’s Dock Basin, the formation of a gran 
promenade, and the erection of suitable buildin This 
scheme was to have cost about 1,500,000/., part of which was 
to have been paid by the town council.” 

The statement in question is incorrect ; the plan described 
by your correspondent emanated entirely from myself. Mr. 
Hartley was not even aware of its existence until, as a matter 
of interesting information, I sent him a copy of my report. 

The estimated cost of the work is 600,000/. and not 
1,500,0001. as stated, and the money contribution of the 
—— was suggested to be 200,000/. 

consideration of this important question has under- 

gone so many that lam not surprised your corre- 

spondent is under some misapprehension on the point; but 

as it is a matter of considerable im ce, 1 should be 

glad if you would permit this letter to appear, and thus 
enable me to correct what might have a misleading effect. 

I am, Sir, your obedient Servant, 
Gerorce Fospery Lystzr, 

Engineer of the Mersey Dock Estate. 

Dockyard, Liverpool, May 26, 1869. 








LIQUID FUEL. 
To tae Epiror oF ExNGIveerina. 

Str,—We see, in Exorweertye of 14th inst., your account 
of a plating furnace at one of Her Majesty’s dockyards being 
heated by liquid fuel. We thought it might be in i 
to your readers to know that for upwards of twelve months 
we have used enna gr 4 platin ee ae with re- 
sults far superior to coal, as to time of getting up 
the furnace to the required heat, and also heating the plates 
for boiler-making purposes; ‘we have also found it most 
economical, com with coal, at less than half the price it 
can be obtained in London. The system we use is a 
patent, which consists of a series of flat bars placed - 
zontally in « frame with about 1} in. between each bar for 
the admission of air; the plates and frame are placed at an 
angle of about 60°, so that the creosote being run on the | 
plate runs from that to the next, and so on, bei 
oe in flames on each plate = i i i 

inexpensive apparatus, we i 
better than the more expensive plan of generators 
sepeiing. Gn oil in the first instance, as you 
letter e have also, for the same period, burn 
fuel under a Cornish boiler Soe satisfactory results. 
fours, 





. L. Jowns asp Sos. 
Vulcan Works, Wolverham 19, 1869. 
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BEATTIES RAILWAY-CARRIAGE AXLE BOX. 
AS USED ON THE LONDON AND SOUTH-WESTERN RAILWAY. 


Fits 





As we have mentioned on another page of the present | axle boxes during the past nine years. The chief ad 
number, there was exhibited by Mr. Joseph Beattie, at the | obtained 


Conversazione at the Institution of Civil Engineers, on Tues- 


day last, a specimen of the oil axle boxes for railway car- | 


riages designed by him, and employed with ¢ success on 
the London and South-Western Railway for some years 
t. Of this axle box we annex engravings, which show 
its construction clearly. Tae box is made in two parts bolted 
together, the joint being made oil tight by the introduction 
of a leather washer. The oil is contained in the lower part 
of the box, and is supplied to the journal by a cotton pad 
fixed to a wooden block. which is pressed upwards by light 
spiral springs, as shown. The back of the box is closed by a 
wooden collar embracing the axle, this collar being formed 
of two pieces grooved, so as to retain between them a cotton 
packing. The bearing is of brass with a lining of white 
metal, and the upper part of the box contains a reserve 
supply of hard grease, which only comes into use in the event 
of the supply of oil ranning short. We have heard excellent 
accounts of the performances of this axle box, and the 
examples of bearings exhibited on Tuesday showed remark- 
ably even wear 
In a statement attached to the box exhibited on Tuesday 
last, Mr. Beattie set forth so clearly the advantages of oil 
over grease as a lubricant for railway axle boxes, that we 
consider that we cannot do better than reprint the statement 
here. It is as follows 
“ The superiority of oil axle boxes to those in which grease 
is used has been amply demonstrated by carefully conducted 


experiments, and by the working of vehicles fitted with oil ! 


KING’S LI 









0 are:—l. A great saving in quantity and cost of 
lubricating material. 2. A saving in wages of men attending 
to the lubrication, fewer men bein, to do the work. 
3. A great saving in the wear tear of bearings and 
of the axles. 4. A great saving is effected in the tractive 
power required for the trains. 6. Almost entire freedom from 
“hot boxes,” which were formerly a constant source of incon- 
venience and delay to trains. A case of heating is now of 
very rare occurrence, and can always be either to 
neglect on the part of the oiler or to the accidental introduc- 
tion of grit or foreign matter into the box. 

“ A vehicle fitted with oil axle boxes requires to be raised | 
and cleaned, and the bearings adjusted only once in twelve } 
months instead of once in six months, as is requisite with | 
grease boxes. Bearings with oil last a period of two years and | 
upwards without requiring to be relined with white metal. | 

“In an experiment recently made it was fourd that after | 
the carriage had run 65,264 miles, the total loss of weight | 
in the four bearings was only 64 oz., or a loss of 1 oz. of bear- | 
ing to every 10,040 miles ran, in runnin 3 | 





" this distance 3 
quarts and 1 pint of oil were used in lubrication, showing a | 
consumption of 1 pint of oil to every 9323 miles. The same | 
bearings afterwards ran 41,000 more miles—106,000 miles in 
all—without being relined with white metal, and were still | 
in excellent running condition. An oil axle box may be = 
to run in an express train immediately after being fitted, but 
with grease boxes it was always found necessary to send it 
for short journeys at first, and until the bearings had got 
well bedded in the axle, to avoid risk of heating.” 


NEMETER. 


CONSTRUCTED BY MESSRS. H. J. H. KING AND CO., ENGINEERS, GLASGOW. 


PUR eeT tte teaed 


We annex illustrations of a very neat little instrument for 
measuring to the y#ysth of an inch, constructed by Messrs. | 
H. J. H. King and Co., of Glasgow, and to which the makers 


have given the name of “linemeter.” The instrument 
consists, 2s will be seen by the engraving, of a brass casting 
or bow, one arm of which is fitted with a steel stud having a 





rice 





rounded point, whilst the other carries a square-threaded 
steel screw, the point of which is also rounded, and is direct! 
opposed to the point of the steel stud already saan 3 
e screw is of yin. pitch, and it carries at ite outer end a 
head 2 in. in diameter, the pee A of which is divided into 
one hundred equal parts. mediately below this head is a 














WATERS’S FEED-WATER HEATER. 

To TuE rege oF rn : 

S1zn,—Being a reader of your paper, I noticed in 

i of the 14th ines feed-water heater, 
by Mr. H. N. Waters, of Hartford, U.8., and 

ing into this country. I beg to 

a tracing of feed-water heater, which I fitted up for x 

some time , and which you will see is very similar 

that patented by Mr. Waters. Fig. lisa 
elevation, and Fig. 34 plan of heater 

showing the form of a rose. The heater t cylinder, 

A, into which the cold water is introduced by pipe, ee 
regulating cock, C, to maintain water level 

the cylinder. On the underside of the cylinder 

there is a rose, D, into which the water from the 

Fic.1. 





pipe, B; this rose is bored full of 
Fig. 3, hut the part immediately over the exhaust pipe, 
has no holes in it, so that the water falls around 


mgine. on 

through the pipe, E, and impi inst the curved of 
the oe this throws it out son theshauneel water, 7 sei 
which it must necessarily pass before it makes its 


i 
3 


| through the exit pipe, F, and the holes in the rose being more 


numerous over t 


is placed at a considerable 
so that the pump can draw without disturbing the sedi 
H, is an overflow pipe to prevent the water rising sufficiently 


; em this heater works, I had 
ore i in operation at m 
one of a di i dnd used to burn 20 to 22 owt 


construction, 
of coal per day of 10 hours, and ‘now the consumption of 
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gement very much superior. 
more at present. 
I am, Sir, youts respectfully, 
THomas Aimpns. 
verley Foundry, Galashiels, May 19, 1869. 
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RECENT PATENTS. 

Tur following specifications of completed potents are all 
dated within the year 1868; and that year should be given 
in ordering them, at the annexed prices, from the Great Seal 
Patent Office, C -lane. 

(No, 2548, 28.) Charles Evotte, of 31, Rue Riquet, Paris, 

jeated but ingenious portable ma- 
@, and cutting wooden cogs. It 
would be im ble to describe this machine without the 


aid of drawings. 

(No. 9547, a. John Macintosh, of North-bank ey 
park, patents dividing submarine lines of telegraph into 
sections and uniting them by means of relays, local batteries, 
at induction coils, tained in air and water-tight boxes 
submerged with the cables. 

(No. 2540, 100.) John Fletcher, senior, John Fletcher, 
junior, and William Fletcher, of the Eagle Foundry, Salford, 
patent supporting the troughs of mortar mills and similar 
mills upon anti-friction follers. The patent also includes 
methods of raising and loWering the grinding rollers, and 
other details. 

(No. 2561, 1s. 4d. Robert Robinson and Gray Denison 
Edmeston, of Preston, pateht arrangements of differential 
gearing and expanding @0ties, &c., tor varying the speed 
in lathes and othet . Drawings would be required 


to describe a as, 
(No. 2660, le. 44.) Alexander Smith, of Glasgow, patents, 
as the agent of Smith, of Demerara, a system of appa- 
ratus to be ef ‘ad for ¢ manufacture of sugar 
which our # | not pertiit us to describe here. 
(No. 2662 ) Bristow Hunt, of 1, Serle-strect, patents 





but 


as the agent of Edmond Grnudidier and Marcel Rue, of 


Paris, the appligation of heat and eotipréssed air, or of heat 
and comp steam, to the decomposition of the sul- 
phurets of irot contained in ofes, Goal, coke, &c. The patent 
also includes apparatus for Gatrying out this method of 
treatment 

CNo. 2566, §4.) Joseph Palmer, of Coticord, U.S.., patents 
methods of forming the “heats” at the ends of the main 

leaf of plate oppings by welding eats on at the sides. 

(No. 2573, la. ) Heary John Behrens and Edward 
Dart, of 2, Bue Ste. Appolite, Paris, patent improvments 
in their rotary engines and pumps, which we described on 
page 485 of out third volume. 

(No. 2574, 8d.) poy , Of 98, Downham-road, 
vatents improvements on t ve eutting machine patented 
y Mr. o<—e in 1889. mere and Brigen's shive 

cutting maciine, in the fort in which it is now made, was 
illustrated and described by ts off page 250 of the present 
volume. 

(No, 2580, 1s. 24.) Jatties Landless, of Manchester, 
patents arrangements of seften dampers for steam boilers, 
&c., the details of the proposed arrangements being such as 
we could not describe bflefly, 

No. 2583, 1s. 2d.) Williath Thomson, of Glasgow, patents 
a form of roller tube expander which somewhat resembles 
Dudgeon’s well-known instrument, but which appears to us 
to be very far from being an improvement on the latter. 
Instead of using ¢ylindrical rollers like Mr. Dudgeon, Mr. 
Thomson siakes the rollers of his expander conical, and the 
consequence ié that it is impossible that they should roll 
fairly around the interor of a boiler tiibe; and this rolling 
action, which is eueh @ distinctive featury in Mr. Dudgeon’s 
expander, and which enables that tool to effect its purpose 
so perfectly, will therefore be absent. Mr. Thottiaon’s patent 
also a es arrangetients for cutting tubes and drawing 
ferrules. 

(No. 2592, 104.) Thomas Ramaden Shaw, of Pendleton, 
patents a simple afran nt of oil testing appuratus, which 
we may probably illustrate in 4 future number. 

(No. 2596, 6d.) Horatio Nelson Waters, of New York, 
atents an arrangement for heating feed-water by the ex- 

ust steam of an engine. According to this plan the ex- 
haust steam is conducted into a vessel where it is met by fine 
jets of the water to be heated, these jets being delivered 
through a perforated pipe. (See page 327). 

(No. 2601, 1s.) Alfred Vincent Newton, of 66, Chancery- 
lane, patents, as the agent of Frederick Ortlieb, of Green- 
point, U.S., and Edward White, of New York, a complicated 
maaan of rotary engine, which we cannot describe 


(No. 2602, 10d.) Thomas Haigh, of Liverpool, patents a 
form of refrigerator for cooling worts, this refrigerator con- 
sisting of tubes placed transversely in a trough, these tubes 
being in groups, each group consisting of several 
tubes one above the other. The wort is made to flow 
under and over these groups alternately ; and as far as we 
can see the SS presents no points of novelty. The 

tent also inc! an afrangement of strainer intended to 

appled to coppers to separate the from the wort. 

(No. 2608, 10d.) Thomas Webster mell, of 3, West 





minster-chambers, patents forms of i fans 
ing pneumatic tailways, &e. Mr lasunell cline 
such mestios S AS Se oe 

ex 


in size in whatever degree as they 
centre.” It is very probably ad 
oun, of Beechmont, 
tic 
on railway 


the duct should diminish it thie Way, 
ead doh Frederek 
Works, 


7 absolute! ? 
Prog aha a tana 
Leeds, 
fibd whieh 
tyres 


Sydenham-bill, — the 
lin tus for affording 
ron. Be eg we described oft 
(No. 2610, 1s. 24.) 
Augustus Pflaum, of the 
patent the machinery for 
we described on =e of 
(No. 2611, Is.) Daniel Evans, 16, 
road, South Hackney, cases by 
bending round a ow toller pated 
corners 
roller by follers suitably The patent also in- 
cludes other which we cannot deseribe here. 
Auguste bi Lm of Henberies a 
er, » t, 
from Emil Hermann Macke, La | 
which we could 
id of drawings. 
Watson, of Chemieal 
, patents blast furnaces with 
taperitig outwards above the boshes, 
a hot blast by heating air by the waste 
of boilers which are fired by the waste 


in 


eleatly without the 
0. ranf' ad) J 


not 
if. 


Works, near 


2094, 84.) Gearge 

" Wonderful contrivance for raising water 
of compressed ait. Perhaps a sinall a tus 

of this ight raise water, but at what ot tufe of 

power we are ite unable to say. 

(No. , 10d.) Henry Ground, of Waddington’s-build- 
ings, Nor#ith, patents teat and situple methods of bushing 
the bung-holes of caska, which ate well worthy of the atten- 
tion of those interested in such matters. 

(No. 2634, 4d.) Joshua Jeavons, Atlas Steel Works, 
Sheffield, and Charles Martin, of Chanvery-lane, patent 
mantfacturing iron plating, &c., by combining titanic iron 
with iron of ordinary Cased. 

(No. 2636, 1s. 10d.) Richard Scholefield, of Leeds, patents 
arrangements of brick-making machinery, which it would 
require the aid of drawings to describe. 

(No. 2642, 2s.) John Lex Long, of Glasgow, patents 
machinery for reducing logs of Menben to a square, circular, 
or other required form, the main feature in this machinery 
being the adoption of such arrangements as to maintain the 
pieces cut off the logs in the form of strips or splints, which 
may be employed in the manufacture of matehes, pencils, &c. 

(No. 2643, 10d.) John Gillott, of Chapeltown, and Peter 
Copley, of Warren, patent an arrangement of coal-cutting 
machine, in which ) is employed a horizontal revolving 
wheel provided with cutters, and operating so as to cut out- 
wards or from the bottom of the groove or under-cut to the 
faee of the working. 

(No. 2644, 8d.) John Henry Johnson, of 47, Lincoln’s- 
inn-fields, patents, as the agent of Placide Nezeraux, of Paris, 
arrangements of surface condensers for steam engines. In 
these condensers the steam is condensed by the contact of 
water with the exterior of the tubes through which the steam 
passes, and thus water is in its turn cooled by forcing air 
through it. 

(No. 2627, 10d.) 
tingham, patents various improvements in the details of the 


rotary engine which we illustrated and described on page | 


54 of our last volume. 

(No. 2659, 10d.) Thomas Wrigly, of Todmorden, patents 
an arrangement of movable firegrate for steam boilers, &c., 
which we could not describe briefly without the aid of 
drawings. 

(No. 2663, 2s.) Dillwyn Smith, of Burlington, New 
Jersey, U.S., patents forms of smoke-consuming apparatus 
for steam-boiler furnaces, &c. In one form, the apparatus 


consists of a hollow perforated partition placed longitudinally 


down the eentte of the fire, this partition being in com- 
muni¢ation with af air-heating casing placed in the ash pit, 
so that the air adinitted to the furnace through the perfora- 
tions in the partition may be heated before passing through 
the latter. 


THE PATENT JOURNAL. 

Grants of Provisional Protection for Six 

Months. 

RicHARD CuRisToPuer Rarten, 17. Victoria-street, West- 
minster, “Improvements in railway signals and in apparatus 
for working same.” 

1216. WithiAM Francis Reyyonps, 16, Albert-square, Com- 
mercia)-road, and JONATHAN ALDOUS MAYs, 2, West-street, 
Finebury-¢iftts, “improvements in vélocipedes and other 
vebicles uf Periecee mounted on running wheels,” 

Jaum® Fhancis, Joun Dosatpses, and Gronat ReAVELY, 
Galashiela, “ lmprovements in lock 
way a, prevent tracks of 
from the bes.” 

1259. EowAnp 


1208. 


1233, 


ficuak. Rem.y, New Oxford-street, “ Improve- 


ments in @plosive bullets, end im the apparatus for making | 


them.” 

1323. Roseet Guirritn, Aberdeen Park-road, Highbury Grange, 
“ Improvefiients in two-wheel velocipedes and other convey- 
ances,” ° 

1991. FRANCIS Jackson and Tuomas Connert, Wigan, 

ruvements in lubricators for steam engines.” 

1402. BICHARD PENN ELLY, Wellington Chambers, London-bridge, 
“in ements in apparatus for washing out casks.” 

1404. BORGE Nexp#AaM MANSFIELD, Great Portland-street, “ An 
improved manpfacture of parquet flooring.” 

1406, Asview JouS Mcanar, Albany-road, Camberwell, “Im 


“ Im- 


in and mowing machines, of which 
sie applicable to thet machines. 
1408, Jou~x GagagTt Toner, 34, Southampton-baildings, “ Im- 
te ih of Spperatds for the manufacture of 
U11AM HENDERSON, Glasgow, “Improvements in 
for fabries.” 


CapsurY, Birmingham, 
4 £ new or improved 


of 
1416. Artur Bar “Im. 
proveme: 





env 
1410. 


4) woven 
1414. Ricearp Capaury and Groner 
and Jomu~ MvuBLY 
biscult 


= _—s jers and 
vessels.” 
1418, Hever Roses? Lower, Bt, John’ 
wood, * The i dada ore ae 
ities.” 
Fe Adeiphi, “ Lmprove- 
1a, oenany Bassin, Livery i 
Manne SCHMEEL WoLrGand, Fairfeld-road, Stratford-le- 
A Sree corr in eee bails,” 
1 Wiliam ARD pty Hyd 8 At im- 
ed process and of grey 
iron, and for converting articles of iroh into ot im. 
s ieatnticn SMITH ‘o try, “1 in 
TLLIAM miTH, Coventry, “ Im 
construction of watches, chronometers, ool caer tas, 
exnt Beastuen, Queen-street-place, Coapun-strect, 
“Improvementé ih the construction and mode 


furnaces, ane eet employed in 
wrought iron steel and p 
obtaining cast steel or 


an 4 ti} dl, iron 

i144, Heaney MER, n-street-place, ny ey 
t of crude or pig ifon 

irém, and in the apparatus employed for stich 


provements in tr 
Garburets vot 
usa. Jons Hatt, Wr eo] “ Improvements itt ag 
1 Curistoraer Cross and ee junior, Man- 
ter,and GsoneGs DANIEL TLAON end HOMAS Baisur 
ison, Cressbtook, “ Improvements in velocipedes. 

44), Wo.1saM Rosen” Laks, &, Soathatmpten-buildings, “ An 
itiproved detergent or sap Pp 

1449. BaLtowrs Latuam, 6, Westminster Chambers, “ Improve- 
fMents in ventilators for sewers, also applicable for deodorising 
toxious gases arising in the pro certain manufactures.” 

1446. Leonard Wray, Ramagate, “Improved apparatus for 
crushing, grinding, and pulverising quartz and other hard 
substances.” 

1450. James ROBEY, Victoria Sugar Refinery, Newcastle-under- 
Lyme, of Stafford, for the invention of “Improvements in 
sugar refining.” 

1452. Pure WiLi1AM Flower, Briton Ferry, Neath,and Wick- 
HAM Fiowenk, 1 and 2, Great Winchester-street Buildings, 
“Improvements in the method ani procews of producing im- 
pressions upon tin and terhe plates and sheets of metal, in 
furnaces or ovens for heating and drying plates or sheets which 
have received the required impressions.” 

1454. Jawes Barb Hanpysipe, Glasgow, “Improvements in 
wheels.” 

1458. Purlir WILtsAM Flower, Melyn Tin Plate Works, Neath, 
Hewky Naan, 5, india Baildings, Water-street, Liverpool, and 
RichAay HkaATHFIELD, Birmingham, “ Lmprovemvats in coating 
sheets of metal with other metals.” 

1460, Frkpgkick Rosert Augustus Glover, Brading, Isle of 
Wight, * Improvements in anchors, and in the gear for facili- 
tating the weighing and boarding of anchors.” 

i462, Wiitiam Frepeaek De LA Reve, Bunhbill-row, “An im- 
proved method of obtaining a water mark on paper, and in 
apparatus employed therein.” 

Invention protected for Six Months on the 
Deposit of a Complete Specification. 

Joun HENRY JOHNSON, 47, Lincoln’s-inn-felds, “ Lmprove- 

ments in firearms and in metallic eartridges, and in apparatus 

for filling the same,” 


Patents on which the Stamp Duty of £50 has 
been Paid. 


or 








a" 





. 
530. 


1410. JULIAN BeRNAaRD, 47, Lincolo’s-inn-fields, “Certain im- 
provements in generating and heating steam, gas, and vapours, 
and in the machinery or apparatas employed therefor.”—Dated 





William Hall, of Wilford-street, Not- | 


spperatus for rail- 
other cartiages paiasifig out 


18th May, 1866 

11459. James WiniaAmM EVANS, 38, Norfolk-street, Strand, “Im- 
provements in machinery for the manufacture of coiled springs 
packed with wool or other fibrous materiais.”—Dated 25th May, 
1866. 

1415, Joun Brown, Stockton-upon-Tees, “Improvements in 
machinery for cutting or slicing timber, more especially 

| applicable for cutting laths for building purposes, tobacco, or any 

tibrous substance.”— Dated 19th May, 1566. 

| 3457, THomAs Green, Leeds, “ Improvements in steam and other 

| boilers."—Dated 24th May, 1866. 

| 1602. JOHN HOLLOWAY, Birmingham, “ Improvements in backles 

or fastenings for braces, belts, and bends.— Dated 14th June, 

| Jason 
1433. ALEXANDER CarcuTox, Cork, Ireland, “Improvements in 

marine steam engines and in surface condensers.”—Dated 21st 

May, 1866. 

| 1452. Tomas Gaeenwoop, Leeds, “ Improvements in machinery 

| for dressing silk.”—Dated 24rd May, 1566. 

1581. Gores Spencer, 6, Cannon-+treet West. “ Lmprovements 
in supporting the rails of railways.” —Dated 26th May, 1866. 

1497, KicHand BOTHAN BoTMAS, 2, Park-crescent, Stockwell, 
” Wements in propelling vessels by the reaction of water, 
aad ip the fhachinery for the purpose.”—Dated 29th May, 1566. 

1451 DWIk FaRrMAR, Tenbury, “Improvements io apparatus 
to be used in training or growing hops.—Dated 5th June, 1866. 


Patents on which the Stamp Duty of £100 has 
m Paid 

144%. Henry Cartwaieut, Dean Brosely, “ Improvements in 
propelling and steering screw steam vessels.”—Dated 12th May, 
1862, 

1467, JOHN Dicker, Hendon, “Improvements in apparatus for 
the delivery of bags or parcels from railway trains in motion.” 
— Dated 1th May, 1862, 

1505. Ebmtxp Joun Bripe.t, Middle Temple, “ Improvements 
in the manufacture of substances artificially coloured, veined, 

or mottled like marbles or other substances,”— Dated 17th May, 

1862. 

1. 


i 





vements 
therein.” — 


, * Certain 


WILLIAM NAYtLon, Queeti's-road, Dalston, “ Im 
in forging metals, and in power hammers emplo 
Dated 20th May, 1862, 

1639, GopeRey Exes and Roakar Sairit. 
improvements in machinery for spooling and balling sewing 
nag silk yarn, and other like fibrous materials.”—Dated 51st 

ay, 1862, 2 

1544. Josepit Neepiam, Piccadilly, “Improvements in breech- 
aes Sears, and in cartridges for such firearms,”—Dated 
22tid May, 1962. 

1554. Perer MCGREGOR, Manchester, “Certain improvements ih 
machinery for spinning and doubling cotten and other fibrous 
substances.” Dated 23rd May, 1862. 
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e oe Piston in the cylinder, A, to be at the of ite stroke | to each other, and that the ; of the two cylin. 
CONTINUOUS EXPANSION” ENGINES. when the siscns from the bellor- Ol be caadieed to sha ders are in communication phe ea 2 en A ra 
Ir is now some fourteen or fifteen years since Mr. John | upper end of the cylinder by the slide valve, E, in the usual | in the same direction, The effect of these differences is to 
Nicholson first introduced the system of expansive way. This admission may continue for any desired period several important advantages to Messrs. Stewart and 
to which be gave the name of “ continuous expansion,” oe eens "ar cheats aes eee system. Thus in an engine constructed on 
system consisting in the employment of two the | at the position in which it is shown in Woolf's plan a whole revolution has to be performed to 
pistons of which were coupled to cranks at angles to | On this point ee ee eee complete the expansion of any given volume of steam, 
each other, and in expanding the steam from the fi the upper end of eylinder is closed by the valve, and | whereas in the forming the subject of the 

cylinder into the second without the use of any intermediate | the piston, as it moves downwards, uncovers the ports, D, nathan hig expiants to opmaghtion Ik Gite Sorter & re- 
chamber. The system was tested on @ locomotive on the | and allows the steam to escape from its upper side into the | volution, and the steam is thus exposed to cooling in- 
Great Eastern—then the Eastern Counties—Railway, and | upper end of the cylinder, B. Both pistons then continue | fluences for @ shorter time. In a Woolf's engine, also, the 
subsequently Messrs. Hunt, of Bow, bailt six their downward motion until that in the cylinder, A, reaches | effective area upon which the steam acts during expansion 
(most of which are, we believe, now at work) on Mr. the bottom of its stroke, and during this time expansion is, | is equal to the difference of the areas of the two pistons; 
Nicholson's | plan. Owing, however, to many circum- of course, going on in both cylinders. It is as the piston | whereas in Mesers. Stewart and Nicholson's engine it is 
stances, which it is unnecessary we should mention here, | in the cylinder, A, approaches the end of its stroke, that | during the greater part of the time equal to the sum of 
inasmuch as they in no way relate to the invention itself, | the valve, H, already mentioned, comes into use. Under | those areas, and is afterwards—when the communication 
the system never received that attention which it justly de- | ordinary cireumstances the slide valve, E, would allow the | between the two cylinders is closed—equal to the area of 
deserved, and we are glad, therefore, to find that Mr. | steam to commence from the cylinder, A, before | the larger piston. It thus follows that the two cylinders 
Nicholson, in conjunction with Mr. John Stewart, of Black- | the piston in that cylinder reached the end of its stroke ;| may, if desired, be made of equal size; but generally 
wall, the well-known marine engine builder, has recently | but before this exhaustion is permitted by the valve, E, the | it is considered best to so proportion them that the mean 
total — on their pistons ate equal. ve haar 
system course inapplicable to cylinders equal 
diameters. The action of the steam in Messrs. Stewart 
and Nicholson's engine will be readily understood by re- 
eens Se ie ene ee ee eee 
diagrams referring to the cylinders A respectively. 
The arr t gives a very equable driving power, and 
the degree of expansion can be readily varied to any de- 
sired extent by the aid of the link motion by which the 
valve, E, is driven, The sole disadvantage which can be, 
so far as we are aware, urged against Messrs. Stewart and 
Nicholson's system of expansive working as compared with 
Woolf's, is that in the former the high pressure cylinder is, 
the of the steam from it, placed in com- 
munication with the condenser. It must be borne in mind, 
however, that owing to the manner in which the exhaust is 
checked this communication for a much shorter 
period than is the case with an ordinary single-cylinder 
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given further attention to the matter, and the result has | valve, G, has closed the exhaust passage, and the steam is 
been the introduction of improved plans, of which we pro- | thus not only retained in the cylinder until the end of the 
pose to have something to say bere. stroke, but until the piston has performed a certain portion 
In the first place we must describe what Messrs. Stewart | of its return stroke. The advantage of thus checking the 


and Nicholson’s plans really are, and this we can best do 
by referring to the annexed engravings. In these latter A 
and B are two cylinders, the firat of which, A, receives its 
steam direct from the boiler, whilst the second, B, receives 
its steam from A. ‘These cylinders may either be of 
different sizes, as shown in the figure, or they may be of 
the same size, as will be seen hereafter, and in any case 
the pistons are coupled to cranks which are at right angles 
to each other, so that when one piston is at the beginning of 
its stroke the other is at the middle of its stroke, and vice 
versd. Near the middle of its length the cylinder, A, is 
pierced by the ports, D; these ports—which are of a zig- 
zag form, or are disposed diagonally, so that the piston can 
pass readily over them—being situated at a distance from 
the centre of the length of the cylinder equal to the versed 
sine of the arc described by the connecting rod. This 
being the case the piston just covers them, as shown in the 
figure, when the corresponding crank is at right angles to 
centre line of the cylinder, or, in other words, when the 
piston in the other cylinder, B, is at the end of its stroke. 





Through the porta, D, the steam passes to the hollow valve, | 


or travelling steam chest, F, by which it is admitted to, 
and afterwards released from, the cylinder, B. 


use of the valve, G, which is fitted to the exhaust passage | 


Of the | 


of the cylinder, A, and which derives its motion from an | 


t eccentric, we shall speak presently. 
The action of an engine arranged in the manner above 


exhaustion of the steam from the cylinder, A, will be 


evident when it is considered that the piston 


belonging to 


A, when commencing its return stroke is moving very 


slowly, while the larger piston in the cylinder, 
same time, moving very rapidly, and it thus 


B, is, at the 
follows that 


the amount of work lost by the opposing pressure on the 
piston, A, is more than compensated for by the extra 
pressure obtained on the piston, B. The extent to which 
the repression of the exhaust from the cylinder, A, can be 
advantageously carried’ will depend upon many circum- 
stances into which we need not enter here. Either simul- 


i 


described is as follows: In the first place let us suppose the | of the two cylinders are connected to cranks at 





high pressure cylinder should exhaust into the condenser at 
all, as the steam may, if it be thought preferable, be allowed 
to escape from it direct into the atmosphere, the condenser 
being placed in communication with the larger cylinder 
only. 


bye-pass, also furnished with a stop.valve, by which the 
steam can be admitted to the valve, F, direct from the 
We have in the present notice merely described the 
principles of Messrs. Stewart and Nicholson's system, and 
pointed out its peculiar features. Mr. Stewart is, however, 
now building a pair of tug engines on this plan, and of 
these engines and their performance we hope shortly to 
give a full account; while we further intend to illustrate 
the arrangement of four-cylinder engines which Messrs. 
Stewart and Nicholson have planned for large powers, and 
which possesses many points of interest. 
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As Exurertion Locomorrve.—The Americans sent a 
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» THE, FRENCH ATLANTIC CABLE, 


Arren the successful completion, in 1566, of two 
across the Atlantic, when it was 
be vt ih pressed 

met who ex 
belief that in a fee vekrs there would 
be found not only fio Atlantic cables bat many. It 
is now only three years since those cables were laid, 
and we are on the very eve of seeing the number of 
Atlantic cables increased. 

The want of success attending the 1865 expedition 
was the immediate cause of the 1866 cable being 
laid, and it’ is le that, had the 1865 cable been 
successfully s etged across the Atlantic, and ¢om- 
munication established between England and America 
during that. year, the second cable would not then 
have been inid, but, om the other hand, by this time, 
in all probability, we have seen a second tele- 
graphic thread stretched across. Lut “it is an ill 
wind that blows no good;” so with the 1865 mishap : 
had it not been’ for that the second cable would not 
have been fait ;‘and what is « still more. important 
fact, had it not been“for the lost: end we should not 
have obtained the experience gained in recovering the 
end, showing the practicability of such an operation 
in water two miles deep. This fact has alone dove 
more good than anything else towards the restoration 
of contidence in sueh undertakings. 

When in the course of last year a separate and 
really opposition conrpany came into existence for the 
purpose of laying a third cable seross the Atlantic, 
it was not surprising that the venture met with public 
support, and the shares were faken ; aud it is now, 
when the very Jast piece of this cable has been com- 
pleted in its manufacture, and the cable expedition 
about to start upon its work of submersion, that we 
place before our readers a full report of the various 
details of the work. 

The present enterprise differs mainly from those we 
mentioned before in its nationality. ‘The existing At- 
lantic cables are essentially British, in fact, in every 

int of view. Whether we look to the capital expended 
in the enterprise, the talent engaged in the work, or 
the means and materiel used, they were all British. 
The present scheme, although depending for its success 
greatly upon British capital, but more upon the talent 
and manufacture that brought the previous cable to a 
suceessful conclusion, is in reality French. The official 
title of the company is Freneh, tue point of departure 
of the cable is from France, it lands on the American 
coast on a small French island. 

The company was established with a board of diree- 
tion in France and one in England, to carry out certain 
concessions granted to Baron D’Erlanger and Mr. 
Julius Reuter, and on the successful floating of the 
company, the entire contract for manufacture of the 
cable and for its submersion was given to the Tele- 
graph Construction and Maintenance Company. 

Un September 14, 1868, the manufacture of the 
core was commenced at the Gutta Percha Works, and 
the manufacture of the eable was finished this week 
at the Sheathing Works at East Greenwich. 

The route chosén is well to the south of the existing 
cables, and as a rale the cable will be submerged in 
deeper water ; the point of departure from the French 
coast is between Brest and Cape Ushant, and the land- 
ing place on the American coast is the small French 
island of St. Pierre. | From this island a sliallow water 
eable is laid down the coast to Duxbury Cove, near 
Boston, Massachusetts, The greatest depth of water 
is 2200 fathoms in the deep sea section. The route 
from Brest is rather northerly, to aveid some un- 
pleasant rocks that are to be found in the Atlantic, 
and generally the course cannot be taken with that 
reguiarity and straightness such an even bottom 
allows as may be found between Valencia and New. 
foundland. 

The quantity of cable manufactured for these sec- 
tions amounts to the large total of 3564 nautical miles, 
constituting the present cable, the longest ever yet 
attempted. In its entirety it exceeds m length any 
series of cables, such as the old Red Sea and India, 
and in its single span across the Atlantic it far ex- 
ceeds any hithertd attempted, and even comparing the 
existing Atlantic cables, it will be found to be about 
one-third longer. 

Of this total length the deep sea section from Brest 
to St. Pierre will be 2788 nautical miles, and the'sec- 
tion from St. Pierre to Boston will be 776 miles, 

Kach section has sub-divisions, stouter cables being 
required for the shore ends, with an intermediate size 
between the stout eable and the main cable. Im the 
Brest section the lengths are : 





Main deep wea cable ... 2643 knots. 
Intermediate size ... | en 
Shore ends... 


ook} “sian Bw | 


. . 2788 - 
In the St. Pierre section : 
Main cable... ae te 700 knots, 
Intermediate pai < 
Shore ends... «++ é = 


wa 
’ 


on 


The lengths we have given represent the totals of 
intermediate and shore end that will be required for 
the two ends, 

The entire core was manufactured at the contractors’ 
Gutta Percha Works, at Wharfroad, where every 
portion of it had to go through a minute and careful 
system of tests in order to eradicate any fault, and to 
see that the specifications were strictly complied with. 
All these tests were taken with the core immersed in 
water maintained at a temperature of 75° Fah. for 
24 hours. Having undergone the ordeal of testing at 
the hands of both the company’s and contractors’ elec- 
tricians, the core was forwarded to the sheathing works 
for final manufacture, — 

The core employed for the iwo sections, though 
consisting of the’ ss aterial, differed greatly in 
dimensions and ¥ "Phe extra length of the Brest 
section necessi a r core, having more copper 
and more gutta ha than the shorter length, The 
diffienlty of speaking through cables increases largely 
with their length, and co tly, to redugeas much 
as possible that difficulty, it is usual, in order to main- 
taindthe same speed, to increase the dimensions of the 
core. In the existing Atlantic cables, the copper con- 
ductor weighed 300 1b. per knot; the present is 400 Ib. 
pes a whilst the gutta percha is-of equal weight, 
making 800 1b. pér*knot for the core itself. In the 
St. Pierre section the weights are: Copper, 107 Ib. ; 
gutta pereha, 15@1b.; together making 257 lb. per 
knot, 

The quality of the conn selected is the very best 
commercial, tested specially for the excellence of its 
conductivity as compared with pure copper; the 
quality of gutta percha was similar to the excellent in- 
sulating material used for the Atlantic cable, and, in 
fact, the same for which the Gutta Percha Company 
have so long been so well known. A certain standard 
was specified a& the minimum: contract resistance of 
the two, the resistance of the copper being, for the 
Brest section, 3.25 ohms per knot, or 91.7 per cent. of 
pure copper, and for the St. Pierre section, 12.15 ohms 
per knot, or 91.7 of pure copper. The insulation of 
the gutta percha was the same standard for both 
cables; that is, the minimum resistance of the gutta 
vercha to the passage of the electricity through it, to 
be 250 millions of ohms per knot. This figure, from 
its vastness, is difficult to grasp, but the wonderful 
insulating power of the material may be imagined, 
when the contract resistance requires that the con- 
ductivity of the material shall not bear a greater pro- 
portion to that of the conductor than 1 in 76,000,000. 

The conductor was formed of a strand of seven 
wires. Six served round a centre one, which was 
previously passed througha bath of Chatterton’s Com- 
»ound (a mixture of tar and gutta percha), the object 
is so-to unite the strand as to prevent the percola- 
tion, of water through its interstices. ‘The conductor 
thus. formed was insulated with four coatings of 
Chatterton’s Compound and of gutta percha placed 
alternately, the compound next the wire. That the 
contractors have kept well within the specification 
as regards conductivity and insulation, the following 
figures will show: the mean conductivity of the 
Brest section as compared to pure copper is about 
94 per cent. against 91.7 contract ; the:mean insula- 
tion of the whole cable on board the Great Eastern 
is 400 million obms per knot. The ordinary quality 
of copper. wire used now for submarine cables ranges 
from 90.to 94 per cent., its great variation is in 
size. A very small and almost im ptible difference 
im- gauge in the small wires will, when taken by the 
mile, show in the weight. Frequently individual 
lengths give very high or very low conducting power ; 
the cause may generally be found in the variation 
of the size of the wire giving increased or decreased 
weight ; for instance, in this cable several lengths 
of wire have given results showing them to be, some 
nearly equal, and others quite equal im conductivit 
to pure copper, which is manifestly absurd ; in sue 
cases the reason is due to the increased amount of 
copper, and not to its improved quality, 

As evidence of the satisfactory nature of the manner 
ih which the contractors have acquitted themselves 
of their agreement, and of the exeellence of | their 





tta percha manufacture, we beli are correct 

mating that out of the tot | of nearly 
miles not one defective was observed at 
the Gutta Pereha Works. _ 

_ The sheathing, or final process of manufactare, was 
divided, the Brest and St. Pierre section being 
sheathed at Greenwich, and the St. Pierre section at 
Mr, W. 'T. Henley’s Works at North Woolwich. 

_ The Brest or deep sea portion, differs but 
little from the Atlantic eable pattern. The core, as 
it was received at Greenwich, was served with a good 
setving of tanned jute yarn, me paces externally 
with a — of ten galvanised homogeneous iron 
wires 0.1 in. in diameter (No. 13 B.W.G.), each wire 
being previously bound with five strands of best 
Manilla hemp steeped in tar. The cable thus made is 
of a diameter of a little more than 1 in., and weighs in 
air 1.65 tons per knot, and in water 0.753 tons. 

The intermediate cable has similar core served in 
the same manner, but sheathed externally with 12 
B.B. galvanised iron wires .238 in. diameter (No. 4 
B.W.G.) Thé cable thus sheathed was protected 
further by a ing of tarred hemp, pie Ae with a 
seen of ‘mineral pitch and silica (known as 

in one direction, then another 

YIM in the opposite direction, 


Clark’s Co 


The-Shote ends af@.of the compound form now 
u r i ends, and consist of 
the obdinary served corm sheathed with 12 B.B. gal- 
vanised iron Wire .19in-‘diameter (No. 6 B.W.G.). 
This sheathing is seryed with a good serving of 
tarred hemp, and the externally protected with 
a sheathing of 12 s strand being composed 
of 3 B.B. galvanised wires .230 in. diameter (No. 5 
B.W.G.), forming alte a most massive shore 
end, weighing about 20 toms per knot. 

_ The shallow water cabléfor the St. Pierre section— 
it may fairly be termed a shallow water cable, as the 
greatest depth is only 360 fathoms—was constructed 
im & similar manner to the mtermediate portion of the 
Brest section, and its entirety of main, intermedi- 
ate, and shoré endl seétion& was manufactured at the 
works at North Woolwichjand has now been for some 
time completed, and just, een shipped on board the 


different vessels of the ition. 
The core of this tials already been described ; 
thiswas'served with well tanned jute yarn, and sheathed 


with 10 B.B. galvanised iron wires of the diameter of 
.165 in. (No. 8 B.W.G.) This sheathing was further 
protected with a double serving of hemp and asphalte, 
weighing altogether a little more than two tons per 
knot. The intermediate size consists of similar core, 
served with jute, and sheathed with 12 B.B. galvanised 
iron wires, .238 in. diameter (4 B.W.G.), and protected 
with a double coating of hemp and asphalte. Tre heavy 
shore end is made of the same core and inner iron sheath- 
ing as the intermediate, served with tarred yarn, and 
finally sheathed with 12 strands (similar to the Brest 
shore end), each strand containing three No. 5 B.B. 
galvanised iron wires, 


The total weight of cable is: 
Main deep seacable ... ... 
Shallow water cable... ... ... 921 


3564 ,, =8250 ,, 


2643 knots==4370 tons. 


=35 ” 


The cable has been coiled away in water-tight tanks 
upon the several vessels of the expedition—the Great 
Eastern, Seanderia, William Cory, and Chiltern. The 
tanks of the Great Eastern are three in number, and 
of great capacity; the fore and after tanks are each 
52 ft. diameter, and the main 75 ft. diameter. Theeve 
in the centre of the coil is 9 ft. indiameter. The main 
tank contains over 1000 miles of the deep sea cable, 
the remainder of the cable being divided between the 
fore and after tanks. 

It is difficult to grasp the enormous capacity of such 
tanks as those on board the Great Eastern ; for in- 
stance, the huge spiral formed by one layer or “flake” 
of deep sea cable in the main tank would, if laid out 
straight, take a person, at a good ordinary walking 
pace, nearly /wo dours to walk from end.to end; in 
the other tank the distance is represented by about 
one hour and a quarter’s walk. 

The shore ends of the Brest section, and of the St. 
Pierte section, are divided between the Chiltern and 
William Cory, and the major portion of the St. Pierre 
main cable will be on board the Scanderia, 

All will be glad to-hear-that the Great Eastern will 
be commanded by Captain Halpin, formerly chief 
officer on board. b dl 

The disposition of the cable in the various ships 
will be as nearly as possible the foliowing : 
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Brest and St. Pierre Section. and 23 miles in 24 hours, whilst at Woolwich the MR. PLATT, M.P., ON PATENTS. 
Ces : . mth hee pci cae ed cea eens Fasten ite fore hace against 
Great Eastern 2762 . 
William Cory if 30 work that we and all must trust will be to a| patents, gave to the House of Commons the following re- 
— 2788 successful and satisfactory eonelusion, uniting , | marks by Mr. John Platt, M.P., of Oldham: 

St. Pierre and United States. more especially France and England, to our Trans-| 1 think that there is a week, certainly not # 
me atlantic olines and it is with every hope of success | ™th. yer : — biog ha pcan da pyr lagen kind 
William Cory Cee ee | that we lookeforward to being able to announce in a| % he aay? ey ew gy bona 

Scande ' and do not know of in the least, that we are 

— oe 7 Ss cy, $0 sai ck? . third ic cable has: been epee then sous Oo Stony is % oe 6 aay’ 

ee now infringing, 
vb Fas i reer a aah % 53 fon geome and ore Soup tiave base watching us all the 
i "3564 ee tnt and when pep tinge ing thet 8 wnag bpaoegemmey 
sata ‘ n 4 come down us, and there is no record. 
The William se and Chiltern leave for Brest LITERATURE. Ite thing is catiachy new, ore is a record by getting a 
this week, the Seanderia for St. Pierre eg a pee oe 
ing week, and on the 12th the Brea a SMITH, | very ‘ ae Dee ee ee an et 
mannec anc equippec + ca bs mit . m ti i" combination " pry weet oe gaine bed 
take in £000 tons of coal. er pay 9 none that it is impossible _— to tell parts that are ‘ctually 
and machinery are in almostevery ieal information | Patented. It is only when you come into court, or after 
those for the 1866 expedi 4 ” prey making some compromise rather than go to that expense, 
rope, and buoy ropes of cow 7O OF HX SMT you ascertain that fact, and very wee ther - 
buovs and othae tie remain the: : i cé that his book | selves in many cases do not know the ry have 
“the process, OF SRSEae aera are] uibendéd. to ama guide to ship. | actually claimed. 18 appears to me that, os to that question 
ranged as follows : ‘The Chillexn wil la ion of |OWRCM Shipbuilders, inspec thipmasters, fore- | of oe py qed ramen 6 Se ae 
wg west ph y por men, and intelligent working men; and it appears to | “i#ely the same work in the same / 4 
the heavy shore end from Brest, and buoy the end; re a): of a chain or a couple of bolts, or the form of the 
: ee 7 >} us that it is well calculated to fulfil its end. It con- : ; A 
when it is settled to commence paying out the Great tains no ‘elaborate theoretical: disquisiti te bee a straight lever made into a compound nh 
Eastern will pick up the buoy and end, and splice} fit does not deal with theory at all ; ial deeisins in notte: it has become a very serious question 
ee 5 


ov, paying out the remainder of the shore end, 
the intermediate size and main cable along the 
prescribed course, taking about 18 days to reach 
St. Pierre; the shore end at St. Pierre will have 
been laid by the William Cory, and the remain- 
ing junction be made on the arrival of the Great 
Eastern ; having thus completed her portion of the 


work, the big ship will return to her old moorings} 


again. The shore end of the St. Pierre section will) 
also be laid by the William Cory, and also above 
100 miles of the main cable; from her the operations 
will be transferred to the Seanderia, from which ship 
450 miles of cable will be payed out, the conclusion 
being left to the Chiltern, which will pay out the 
balance of the cable, including the heavy shore end. 
So the honour of commencing¢ this great work at 
Brest, and concluding it on Amseritaif'soil, will devolve 
on the same ship. : 

The paying-out arrangements are-entirely under the 
direction of Sir Samuel Canning and an able staff of 
assistants, many of the same who formerly assisted 
him in his suecessful achievement of the recovery of 
the Atlantic cable, and we doubtnot will again lend 
him their efficient aid in bringing his labours to a suc- 
cessful conclusion. We regret that the exigencies of 
the work at Greenwich necessitate the stopping  be- 
hind, to superintend the matiufacture of the British 
Indian cable, of Mr. Henry Clifford, ‘the constarit co- 
adjutor of Sir 8. Canning, throughout all the arduous 
work of the Telegraph Construction and Maintenance 
Company brought to a successful issue by. their joint 
endeavours. ‘This will be the first time they have been 
separated, , 

The testing arrangements are similar to those of the 
1866 expedition, and are entirely under the manage- 
ment of Mr. Willoughby Smith, whose special system 
of testing has already found notice’ in columns, 
and nothing, we feel sure, will be wanting to make the 
electrical arrangements so perfect a846 preclude danger 







arising from the appearance Of & Tault. Mr. J. C. 
Laws will be associated» with W. Smith through- 
out the paying out, and the ition of such ex- 


perience augurs well for the WOE ¥ 

The entire superintendence SER"? ork for the eom- 
pany has been carried out by@heigagineers, Messrs. 
Clark, Forde, and Jenkin, who, WH an able staff of 
electricians and assistants, have Bée@ unremitting. in 
their exertions in having a magnificent and ect 
cable for their company. 

Whether we consider the engineering talent and 
skill shown oh one side or the other, we feel sure 
that nothing .uudove to. make.dbis ¢able, 
which is*ung yy hetirvest ever manufactured, 
the most perfect-6f all. As to the magnitude of the 
cable, it is somewhat difficult to wrasp, but if we 
consider some of the details it sil ow not only 
the size of the .cable, . but 






the labour brought 
to bear in bringing its manufacture to a close. 
The iron wire'in it would, if.jeined into one length, 
be sufficiently long to go 1} times round the world ; 
the copper wire would just go round nicely; the 
Manilla strands, if joimetendt i, would not only 
co five times:tound the. wat pwould leave a good 
piece to spare 46 make et 

The manufacture al Greenwieh and North Wool- 
wich was carried on together, at Greenwich the 
greatest number of machines employed being 9, at 
Woolwich 7. At Greenwich the greatest amount of 
calbe manufactured during one week was 128 miles, 














abundant practical information as to the points to 
which attention should be paid in constructing an iron 
vessel. The following quotation from the re- 
lating to rudder frames will show the style in which 
Radler Bremes-Should you mas the rudder ing 
in 

: ing to i's, bear in mind that if for a 


The book is divided into two parts; of which the 
first consists of practical instrugtiotis, such as 
those we have above quoted, while thé s@dond contains 
a variety of useful information, suckag@he weights of 
deck-béams, angle iron, plates and rivets; holts, 
&c., the weight. and strength of canvas, the allow- 
ances for waste in converting timber for. shipbuilding 
purposes, and a large collection of detailed piecework 
and other labour prices. In the tat allowances 
for waste in converting timber we “a error (and 

by-the-bye) i the 


one that is frequently fallen into 
mode of stating the per-centages. 

Thus it is stated that the waste in converting 
English oak is 200 per cent., and that in. converting 
African oak 100 per cent. What Mr.-Smith really 
meant to say probably was that the waste in these two 
cases amounted (66% per eent,, and 50 per cent, re- 
spectively, or, in Otlier words, that with English oak 
twice as much w@od is wasted as is converted to a 
useful purposep while jm the case of African oak the 
amounts of waste’ nid-of utilised timber are equal. 
Owing to the above-mentioné@@rtor many of the itenis 
in the table to which we are referrih#aeeof doubtful 
value; thus, whémit is stated that the allo for 
converting Dantzic oak is 50 ‘per cent., we do not 


‘ leone 

Mr. Platt's a observations point to a grave abuse of the 
patent laws, an abuse encouraged, too, by nearly all patent 
agents in the presumed interest of their clients. It is in 


purposely withholding any formal claim at the end of a 
specification, leaving to others to find out what. is really 
new and what is not, as contained in the description. 
Under the American patent law a specific claim is com- 


: i “and forecastle, the pulsory upon but’ even in the States the patent 

neter of Fitton hee. with the eyente Go til Wald, a Riseiig tee iain in very qumeral 
dimension given for'the gross tonnage, and not the tonnage | terms, to evade the requirement. Let it be enacted that all 
main déek: ee ee. Ree patent specifications are prim4é facie bad and invalid, in the 
Attention should be paid to having the rudder pintles all | absence of a Clear and specific claim in respect of novelty, 
in a fair line. Have a steel washer for the pintle at heel of | and Mr. Platt’s objection would at once fall to the ground. 
rudder to work on. It is always the best to make the | J ig @ reproach to the law officers to the Crown that, if 
rudder to unship, and the space for unshi at each pintle such really be the case, “the granting of patents for things 
should be about 1 im. deeper than the | the “ to do precisely the same work in the same machine, with 


“ the addition, perhaps, of a chain or a couple of bolts, or 
“ the form of the lever changed, a straight lever made into 
“a compound one,” &c., should be continued. It would 
have been as well, by the way, had Mr. Platt mentioned 
such a case. Qur own opinion is that he could not readily 
do so. He is, himself, a prolific inventor, and the patentee 
of great numbers of contrivances. In at least one case, too, 
after having been served with a notice for infringing a 
valuable patent, he took out a patent in his own name for a 
machine embodying precisely the same principle of action, 
bat r out in its most imperfect form. Was this 
right ® And, by the way, how would those fare who pre- 
sumed to infringe upon Mr. Platt’s patents? 


Amenican Locomotive Botters.—No fewer than four- 
teen large locomotives have exploded within the past seven 
months in the United States, killing twenty-nine persons 
—_ and severely wounding a much greater number.— 
The Tron Age (New York). 


Agnicttrvmat Imetemest Tears ar SourmaMPros.— 
Thé meeting of the Bath and West of E Society, 
which commehéed on Monday last, has been held this year 
at re ar the field trials of the implements being 
conducted Seneees Soon thet town os the pemmety 

i Bourne. a piece of thick-bottomed but not 

















know whether it js meant that the loss amounts-to 
half the whole, of ‘whether it is intended’to convey 
the fact that dor ‘every cubic foot ‘utilised, half a 
cubic foot goed te-wasie. Tie former is of course 
the correct m@Aning\of’ the 50 per cent. allowance ; 
but then how Abotit the 100 per eent. allowance in the 
case of the Affican oak? We trust that in the next 
edition—and we fcel sure that the-beok- will run to 
other editions—Mr, Smith will correct the errors 
above. noticed. ; 
The labour.priees we have already mentioned form 
an important feature ih the work ; they include the 
standard Wages of the’ Wag 
employed i a shipya 
and Tyne, fadtie. Ob 







& 


; and, as we have said, 
extensive collectic the various piecework pe 
paid in the diffe districts. To these are ‘added 
detailed tables 9£ the actual costs for labour and ma- 
terials of several-iron steamers and sailing vessels of 
various sizes authclasses. 

Altogether we can recommend Mr. Smith’s book as 
an ‘didtle work, and we need oply add that it is 
printed ine good‘elear type; ‘aids got up in-excelient 
style genbrally. 


A Broxen Ratt.—A railway disaster, not an accident, 
took on the Long Island Railway, U.S., April 24rd, 
near the village of Jamaica, by which several persons were 
killed, and many others severely hurt. The cause of the 





disaster was a broken rail. 


of mechanics:} 
ames, Mersey, Wear, 


Jong grass 
ing ines of the yg makes ; 
the af , J. F. Howard, 
| Hormeby an sy Koay, San clen, Picksley and Sims, 
| and Burgess and key trials were not competitive, but 


|W oward, Hornsby cut the closest ; the Reading 


Co y, Pic’ and Sims, Samuelson, and Burgess and 
Key also made iful work ; Hornsby’s cleared the widest 
track, and B and Key's appeared the lightest work for 


the horses. In@ field of good loamy but pebbly soil John 
navn ase Be ee iewaiek alt eledei Fone 
nt) » two-furrow 7 ich all sledgin ion 
Peal weae with by forming the shares and slong bodies 
without any slade or sole, and :ounting ithe frame upon 
wheels, ‘Three horses turned with ease two furrows at once 
6in. in depth; but we saw no comparison instituted between 
this friction wheel implement and the ordinary sliding 
Tasker and neat ange 1 4 ee tye} 
cultivating apparatus, w ; a Clayton 
attipmebtls traction engine, by windlass, rope, and 
ing one of Fowler's balance four-furrow 
oolston cultivator, making excellent work. 
F. Howard's new traction engine, with wind- 
frame, drove a three-furrow 
ote the direct system, standing upon 
headland, with an anthor and ‘ on the opposite 
, but it will also aet as a com engine wind- 
system. The remarkable feature 
steam-cultivating apparatus is the 
namely, 6601., including a 12-horse power traction 
engine, 5-tined cultivator, , &e., and 1600 yards of 
rope. The reaping machines were tried a piece of tall 
green rye, previously divided into by the propelled 
reaper of the Beverley iron and Wagon Company. ‘The 
formed no adequate test of the capabilities of the 
different machines. 
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ee R, acting as a retainer, and holding the ram at 
required position. The bottom of the ram is bored to 
receive se the le plate or bracket, M, secured also by steady 
to which is attached the segmental pattern, V, con- 
te oe two > teeth of the wheel required, aiveing one space 
to mould with. aa 
The arrangement for lowering the ram, G, 
will be ssah tn Fig. % wheve Poo, Sewell yterwirys permet 
its shaft a worm gearing into the worm wheel, O, on the 
of which is the ee? a eeeee te .) 
one fastened to the top raion te the bottem of 


the ram, the chains two Pr nuts. 
A brass collar, Q, ita the ram, G ( land 2), and when 
adjusted and secured by @ set screw i to the moulder 


when the segment, V, to ita correet depth. The 


eye-bolt, W, serewed into’ the top of the spindle, C, is for 
hoisting the machine by 

Havwg ‘leacribed the parte of the oy the process of 
moulding a wheel by it will now be detailed 

First, the pattern maker @ill re a core box for the 
arms of the wheel ; secondly, two radial boards for strickling 
the form of the face and bark of the wheel in the sand; 
thirdly, 2 segmental pattern of the teeth. 

The two boards required should represent the exact — 
of the face and back of the wheel over all, thus, by Fig. 3 
showing the boards ated fora bevel wheel, and also b ry re- 
ference to Figs. 4 and 6, nting those of a spur wheel, 
it will be seen that board, £, dalled the top board, o on its 
lower edge the form of the back; and the board, m, called 
the bottom board, has on ité tipper edge also the profile of 
the back fitting accurately the outline of board /, and has 
also on its lower edge the préfile of the face of the wheel. 

The segmental pattern consists of two teeth of the wheel 
required allowing one space to mould with as seen in Fig. 2 

ki aving decided upon the most suitable place in the 
foundry to work the machine, ‘a hole will be dug in the floor 
of sufficient depth to allow the top of the pedestal, A, to be 
from the surface of the floor, a distance equal to the greatest 
breadth of wheel that the machine will mould. It is weil 
also to secure the fea in the ground by attaching to it a 
plate, as seen in Big. 3, which presents a good area upon 
which the sand may ,* priced and so making a firm and 
steady centre; then when the spindle, B, is put into the 
edestal, and the rest of the apparatus on B, the machine will 
be complete, as seen in Pig. 2. But it is necessary at first 

» have only the spindle, B,in the pedestal as in Fig. 3, the 
rest of the apparatus being placed aside for the present. The 
first thing the moulder has to do being to prepare the bed of 
the wheel and to ram the top box or other arrangement used 


to cover the wheel. To do this he fixes on the spindle, B, 
the correct level of the bed or face of the wheel measuring 
from the floor level a distamee equal'te the breadth of wheei 
: quired, at which point, if , he places either of a 


ove collars as in Fig. 3, where the collar, #, marks the level 
by its top edge ; he also plaees on the spindle, B, a second 
collar, y, Pigs 3 and 4, the top edge of which marks the top 
or back of wheel; this latter collar, y, is secured to the 
spindle by set screws. 

This being dene, the top part will be prepared first, and to 
do this sand is heaped to the level of the top of the collar, y. 
The iron trammel, 8, with the top board, /, attached, is 
placed on the spindle, B, bearing on the collar, y, and being 
moved round, will strike the impression of the top or back 
of wheel, and also provide the joint between the two parts 
Ly the projecting edge of the beard. When this impression 
is finshed by the ordinary way of strickling, it is sprinkled 

with parting sand and an y top box or other sufficient 

covering Soe over it. Sand is then rammed in, and the 
poaitien of the box staked. It is then lifted away, carryin 
with it the form of the back of the wheels, and being faracd 
over, it can be finished by means of the second trammel, T, 
and board, m, which has on its top edge the profile of the 
back for this purpose, A loose centre is provided for use in 
the top part 

The top part being thas produced, the sand is cleared away 
to the level of collar, z, being the level of the bed or face of the 
wheel. The collar, y, and trammel, 8, will then be removed, and 
the trammel, T, with the bottom board, m, attached, placed 
on the spindle, B, bearing on the collar, #,Pigs. 3 and 4, 
and being moved round the shape of the face and angle of 
the teeth will be obtained. The moulder, by the ordinary 
process of strickling, will finish the bed, making it ready to 

ceive the teeth and cores for the armaand boss, which being 

ne, and the trammel, T, , the rest of the machine 
will be ae -d on the spindle, B, as seen in Fig. 1, care being 
taken that the set serews im the be fairly secur: od, 
thus taintaining the separate spindles as @ continuous axis 
t ugh the machine. 
The segment, V, must be fitted perfectly square and cen- 
ul in the angle bracket, M, being attached with screws ; 
the radius of the required wheel must also be set by means 

of the serew, L, Fig. 2, measuring from the top of the tooth 
to the centre of the machine. The proper change wheels 
will also be seeured in their places, the numbers required 
being found on reference to a wheel list supplied. 

The moulder will now lower theram, G, with the segment 
to the level of the bed, Pig. 1, by the raming and lowering 
arrange ment; and at this point the brass collar, Q, Figs. | 
ind 2, is secured, ensuring the segment always reaching an 
uniform level. Io bevel wheels the hand-screw, R, ia also 

cured at this point, hoiding the ram against the upward 
pressure of the ramining. 

The moulder will now proceed as is usual, by putting sand 
into the space, and ramming it sufficiently solid. He will 
thas form one space, which, being done, he will draw the 
segment from the mould until clear of it by the raising 
arrangement deseribed. He will then move the segment the 
exact distance required to form another space by the dividin 
arrangement of the handle shaft, change wheels worm | 
worm wheel, as already noticed, ‘the trammel carrying the 
dividing gear causing the segment to revolee on the central 


tr 





ae until smh the em of oe 

are whew 5 and t the eye-bolt, W. will bef the 

red aw The spi , B, will also be ieee 

ier od with the teeth ‘perfectly clear to receive the 
or a arms and boss. 

The hole im the is fitted with a cover to keep out 
the sand when the spindle is withdrawn. Sand is then filled 
in on the cover, acting as a protection to the The 
core for the boss is then adjusted as usual the circum. 
ference, and the cores for the arms set to their Laaay by 
wooden gauges showing the thickness of 
These being completed the top box is brow 
by the stakes to its exact place. 
box weighted, and the mould is then ready to receive the 
metal. 


The result of this mode of moulding must hea wheel of 
excellent construction, as the trammel on the 
central axis compels a true cireumference— dividing ar- 
rangement, the correct relative position of 
raising motion a slow steady withdrawal 
tooth perfectly finished ; the segment, ha 

mover oh apes as & duplicate of the others. ‘Ths 

are made to mould spur, bevel, or mortice wheels to any 
diameter. 













INV ENTOR- PATENTEES. 

Amone the inconsiderate assertions put forward by the 
advocates for the repeal of the patent laws is the statement 
that only in rare cases does the real inventor secure the re- 
ward conferred by a patent. Of course, no instance what- 
ever is quoted in support, and chiefly for the reason that 
with respect to really important inventions there are very 
few such instances to be quoted. The notion that great 
inventions are knocked off by workmen, in their leisure 
hours, and sold for a five-pound or a ten-pound note to 


their employers, is no doubt a prevalent one among those fy) 


who know little of what invention really is, or of the [2% 
manner in which it is brought about. Of the minor in- 
ventions, workmen no doubt contribute their share, and are 
well satisfied with a very moderate reward for what, after 
all, may turn out of little or no practical value. But 
umong that class of inventions, of which the world really 
hears, it is but seldom that the inventor does not retain the 
patent in his own name, and enjoy a large share, if not the 
whole, of whatever the patent may yield, Numberless 
cases might be instanced in support of this. No one sup- 
poses that James Watt, who was a thorough-going paseetey, 
bought the inventions which bear his name from his werk. 
men. Nor that Cartwright’s loom patent, Treyithick’s 
steam engine patent, George Stephensott’s railway patents, 
Howard's yacnum pan patent, Neilson’s hot blast patent, or 
Wheatstone’s electric telegraph patents were for second- 
hand inventions. If we look about in our own midst we 
shall tind scores of inventors who have patented their in- 
ventions in their own names, and who, there is good reason 
to believe, enjoy the larger share, if not the whole, of the 
royalties accruing from their patents. There is Mr. 
Bessemer, Mr. C. W. Siemens, Mr. Ramsbottom, of Crewe, 
Mr. Beattie, of the London and South-Western Railway, 
Mr. James Young, of Bathgate, Frank Hills, of Deptford, 
W. Bridges Adams, John Elder, of Glasgow, Fred. Ran- 
some, of East Greenwich, Robert Griffiths, of serew-pro- 
peller fame, John Penn (who has been, in his ewn person, 
an industrious inventor), Henri Giffard, the inventor of the 
injector, Major Palliser, Mr. Lancaster, Thomas Howard, of 
Rotherhithe, J. Frederick Spencer, John Saxby, of the 
signals, Daniel Adamson, of Newton Moor, and, among 
inventors who have died withia the last few years, Richard 
Roberts, John Fowler, junior, Samuel Worssam, Dr. Ner- 
mandy, Elias Howe, junior, Sam Colt, and many others. It 
would be easy to extend this list to almost arly length, but 


inventions are not made by workmen wha sell them, for 
trifling sums, to their employers. 


——— a 


NOTES FROM THE NORPR 
GLAsGow, Rr bop oe 9 
Glasgow Pig-iron Market.—There is at 
upward tendency in re spect of the price 0 Sch i 
A week ago the ie were from 50s. 7)d. to 508. SA Gath, 
and from 50s. 10 
had advanced 3d. per ton, and yesterday the market was so 
firm that 5is. 3d. cash and 5ls. 6d. a month were paid, 
51s. 2d, cash being accepted at the close. The ruling 
to-day have been something similar to yesterday's closin; 
prices. Coltness No. 1 and Gartsherrie No. 1 are bot 
uoted at 59s. Messrs. Connal and Company's circular 
speaking of the pig-iron market for the past month, says :— 
“The market has been dull, and prices have not ruled so low 
for a considerable time. The stock in store has been in- 
creased 424) tons, and now amounts to 338,083 tons as 
follows—320,953 tons in Connal and Company's yard, with 
warrants cire ulating for 300,400 tons; and 17,150 tens in 
Canal Company's yard, with warrants for 16,600 tons. 
Scotch Bills in Parliament.—On Monday night the Edin- 
burgh and District Water Bill—that is to say, the original | is 
Bill, minus the St. Mary's Loch item—was read the third 
time in the House of Commons and passed. The Glasgow 
Gas Bills came up before the Select Committee of the House 
of Commons yesterday, when the agreement entered into b 
the Corporation and the Gas Companies was full jsxpinel 
hase Bill in its amended 
through Consenties: The Companies’ Bills, which a1 
the of additional the selinate for 30,0001., the other 





axis, the exact portion of the cire fi 
The moulder will then lower the segment again, and pro- 





for 40,000/.—also passed the prel erway Spm A 
way of precaution against any renew ed in the legislation 







The runner is , the 






































enough has been shown t@ prove that thé amere reay i 


L. to Sls. one month. On Monday prices the 


»s | schoolhouse, the whole to occupy a space 


5 Sn er Railways.—There 
= at i. Bill before the ita eapowering 
Railway Company cetnk the t of the 


2 gag At a special of the town 
Carine held yesterday for the consideration of 
it the opposition. 


Amico of lary ~The concluding meeting of 


868-69 was held on Monday 

ote win president, in the chair. Four 

rs were read. One was by Mr. Keith Johnston, jun., 
fa a Range of Temperature over the Globe.” 

second was by Professor Tait, “On the Polarisation of 

under various Circumstances.” This was followed 

anion from Mr. Joseph John Murphy, “On 

ipo ae, Action ;” rs the concluding paper 
Vortices,” by 






ewe 3 
rae. — Notwithstanding 
; the Clyde-built sail- 
clipper an ; it would appear that 
; the sailing vessels. 
Th 1865, the ef the Erl King, 1400 tons, was built 


by Messrs. A. and J. Inglis, Glasgow, for Messrs. Robertson 
and C Jo., London, which was followed by the Agamemnon, 
Ajax, Achilles, of 2300 tons, built in 1566 by Messrs. Scott 
and Co., Greenock, for Messrs. Holt, Liverpool. The result 
of the trials with steam vessels seems to have proved effective, 
and now one of the most extensive London and China 
Messrs. Shaw, Maxton, and Co., the owners 
elipper Ariel and the Titania, have gone 
On Saturday they had an auxilliary 
’ the Oberon, of 1500 tons, 
Inglis. The Oberon is 240 ft. 
of hold, and will be placed 
of the steam 


vary from While the clipper sailing 
vessels vary jn Pt 95 to 110 days. 
Clyde-Built Yachts.—The f prize list for last 
yachts occupy no 
mean position in 





#um netted in the shape of 
prizes was on decathe de fe Niobe, an English yacht 

ic by Hatcher in 1862. The Niobe’s winnings amounted 

to ho following Table indicates the position of the 


Builders. 
Oimara ... — «+ Steele, Greenock. 
fiona las ae | «» Fite, Fairlie. 
Kilmeny... ‘sie TOR ee 8 eee» ” 
B5i. 


i Government. 

The Lnvineible #4 twin-screw armour. al fiat a sister 
i apier’s yard 

; between 
i cor ae extreme bread 64 ft; depth 
36 ft. Sheis of 3774 tons, oi tors and 


horse ywer. 










“22j-ton guns, and four 
is from 6 to 8 in. in : thiek- 
of East India teak. 
armour-clad in hand, 
Mavy. They also have in 
French merchant service. 
. on Lord Elphinstone’s 
p has recently commenced exten- 
! on his estate of Carbery Mains, near 
ailway Station; and as house accommodation 
ls for the miners and their families, a plan has been 
laid down for a village of forty houses, with church and 
of about five acres. 
Twenty of these houses are to be built of concrete aceording 
to the patent of Mr. Joseph Tall, Kent-street, Southwark, 
and for which he obtained a prize at the Paris Exhibition of 
1867, The erection of the concrete cottages was commenced 
a few days ago. Only one skilled workman is required in 
the operations, the rest of the work being done by ordinary 
labourers. The process of building is a very sim le one. 
cots ap us, consisting chiefly of iron standards, with 
setich Lalder,’ Gb of to teen a bor Di round the site of 
uilding, 2S to form a box 9 in. wide and 
isis cre, and when the is completed the box 
is filled wi course, arrangements are made 
for enine t the windows, fire-places, chimneys, wall-presses, 
&e. ildi The senor this instance 
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PATENT SPECIFICATIONS. 

Tue patent laws im their ¢ are being | api 
vigueently stinnkid for faults in their administration, 
Under the pretence of “ examination” the law ollicers 
of the Crown receive, yearly, about 15,000/, for passing 
patents which, personally, they seldom if ever see at 
all. Morethan this, in nearly all cases there is reall 
nothing but a necessarily meagre ¢ vision if. 
cation,” to examine, a document sed by 
drawings, and from which even an expe id hardly 
be expected to form more thanar general i 
of what the invention really was. Once in w 
while a patentee deposits a complete i 
the start, but even this is but se é 
any other purpose than ‘the 
clerical errors. It is “poe 
provisional specification that the inv receives 
Great Seal, sal all the privileges 
which he files his com 
may contain almost anything he 


can be made to tally, gene ; 
the provisional speetfieation. me ; 
liberately patent contrivances of no yalue for the 


value 

yurpose Of tripping up others, have “every” possible 
e coureeait ladoalt when once armed oth the 
Great Seal, there are patentees who neglect to file a 
complete specification, or else'to pay'the 502, and LOO. 
stamps, am invalid patent ea. often fi 
the purposes of intimidation; just as Taylor, of Bitken- 
head, insisted that his patent for steam winches 
still in foree, after it had 1 from non-payment Of} 
the 1002, stamp at the end Of seven years. It-wouldt 
be nearly useless, under the pregeit ‘by fF pre 
visional protection, to institute any” 
provisional specifications ¢¥ “repo ‘pahis i 
really very little to examines Gubit 8 upau th 
that the patentee is granted” d power of 
actions, right and left, agafits ever 
think are infringing lus rig 
tection” were to be taken 
and registration, and the Great Seal: a 
only upon a careful examinationvof 
specification of what the invention really was, a great 
opening for abuse and injustice would be closed, 

(cam, the modern practite of the courts, and the 
general practice of pelea agents, has sanctioned what 
is, in Spirit, a gross abuse of the — of patents. 
The inventor is not gequired to clearly distingdjsh, im 
either his provisional, of final specification, what it 
really is that he hag iuyented—what it is that is new, 
and especially his owm. Patent agents discourage the 
introductién gf speci a in a specificati 
urging that so lomg as the description of subsidiae 
invention i contained inthe general description of th 
process or madhine to which-it applies, it is sufligie 
to leave it to be found out «by 8 what is fea 
the essenge of the inventions Nothing can be mor 






















APPARATUS FOR SINKING SHAFTS. ~~ 
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> ¢ boring 
ing from 2 tons for smaller bori 
‘te up to 13 or 14ft. in diameter. 
sunk upon this system at the mines 
He, near Douai, one of which is recer 
fis ing; the former wascomple 
y had abandoned the ho 




























: fo, 240,0002, had been spent is 
wo others adjacent had been lowerg 
om at an outlay of 36,0002., the d 












extensive revenues tothe Pru 


thick water-bearing strata, the send 


#to 1862, had been sunk in this department Dil 
1 indifferent success, and often with total and 
“| failure, till at last, im the latter year, the comp 
and |’ Hépital mines decided to 
of two new shafts under the m 
ike system of MM. Kind and Ch 


sobtained a concession the 
; Spital had made prelimi 
The first near the vi 
a depth of 659 ft. 6in., ving 

through eight beds of coal ; 
of dver 1000 ft., passing through but 
belaw the surface; the third, afte? 




























Pie. LOWE-VANSITTART PROPELLER. 
“% To rux Evrror or Exotnerainea. 
for the notice which 





ba ey im 


r of sending to the Conversazione of the Institution of 
Engineers, and which were on view 26th of May ; but, 


for view the models of my late father’s (Mr. J. Lond) 
ed method as far back as 1838, of 
i curved blades 


water line of the vessel, and also the improvement 


to@l properly so called em 
horers,which served to break 
series of wooden rods to the d 
g apparatus, a cylinder and paly 
detritus accumulated in the b < 
deared. away during the operation of si 
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propelling vessels, 


on ashaft or axis 



















impolitic or tngust. In @x¢tiange for the extemsiye): ' 






sowers eoriférred by a patent, the’ Re : 
icenseg, atid of refusing ot img. to r Sete 
vention, as well as of brit P lor inftin e- 
ment, the patentee should be'botind: to specify, clear 
what is and what is not his ownyand arty eve 
want of candour in this ec should render 
patent liable, . ns in to annulmetit:* 

It is astonishing that sack sumple safer unrds sgal 
the abuse of patents should not have been provid 

























lowered, catches hold of ang 


can be opened or closed by a.pod 
. 4, in which the lower 

fixed arms to the upper of t 

A while robe Fae arms, with Geented sh sides, pre 

. On being lowered and pressed against the 

PS raised, the elastic arms yield, and embrace the 

5, 6, 7, 8, 9, and 10 show different form: : ‘he bom 
St} employed in the. work. All these to.is sr provi 
a number of teeth which crush the cock )0n wi 

tev -The took is lifted up above the surfice form 





By him in 1852, which is the wide area 
set on an oval cylin- 
énd also that which was patented by 
well aware that the youngest princi 2o 


ich is the split-blade propeller 
a line with each other, or near a 
aeross the boss, which is by pre- 
Now this split-bladed 
run taken with it on 
father in 1857 at Portsmouth when I 






























from the 4st. It is not #éelate to provide theft now, }° 


nor does their abseiuce” afford any argument against) 

patents of themselves. es ' 

—— eee 

FataL Borisr ExerostonsA large’ 

of a set of three, exploded omen ; 
Colliery, inthe Aberdare Valley.; 


killed, and four others weredgjured 


LocoMOPEVE Coat. —The' London, Chatham, and Dover 
Railway Company are advertising for for about 
35,000 tons of Aberdare'smokeless coal, er ats ec 

per mile, thjg, would 


of their engines. At 97} lb, this, 
Bie lint, 6 ailles 














to 2,100,000 miles run. _—_ 
Tae Cenrrat Paciric Ratiway-—Tm 
long, has 150 locomotives im tse, The 
contracted for yet to arrive. ‘The @ngis 
different makers, the largest aimnbér di 
from McKay and Aldus, Bosten, 26-ftom 
motive Company, Paterson, 24 from Se 
Rhode Island, &c., only oné bet iro 
Francisco, only two of them 
Of the remainder, one-third have 
four. Two have drivers 3 #9 in. 







about 2 dropped. The size of the tools 
St deseter or the shaft; and in large « t 
is first made with a small tool, 
along its under surface, the bori 
by one or more larger and 
ventral boring is, however, al 
of the larger work, so that the débris 
imto the former, whence it is raised by. the | 
and valve before mentioned. uk i 
and ¢.show two systems of tools em’ 
ided with two series of cutters—a row 
om # bar, which is keyed into the forked fr 
en of which are two more cutters on a ct 
g and smoothing the sides of the borings 
by the cross pieces at its upper end, and 
wooden rods, which were made 59 ft. lo 
@qjuare. The former of these figures 
fing through soft, the latter throu ; 
weight of the one being 2 tons, | of the « 
Fig. 11 shows a «mall boring tool, designed by 
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have taken of the 
on view an invention 
of a model of the split 
ad by msy father in 1555, 
or a course of trouble- 
’ m the winter of 1867 
macthat the Lowe-Vansittart 




































over the late Mr. 
tions of a screw, and 


wide area pri > 
Pancy, and I also 


It is formed of two principal p 
gether by keys; four teeth are carried in the lo 
of the tool, and at the end of a bar, 6 ft. 
is « cross lever, with teeth attached to its 
























4ft. 6in. diameter; forty have four dj 
4 ft. Gin. to 5 ft. diameter; smxigiayve., 
and two have four @f)/6in8 ; 
locomotives, with 
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‘and 6. It is strengthened by four bars, two of: ho os propeller in ite specu- 
cutters, as shown in the 
t. in diameter, and of a diff 
of being on one plane are di 
the rock may be cut out in benches, deepening 

middle, so as to guide the débris into the central bor- 
Fig. 13 is similarly arranged, but is 18 ft. Sin} 4, 
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Apologising for the length 
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CONSTRUCTED BY MESSRS. BEYER, PEACOCK, AND CO., ENGINEERS, MANCHESTER. 
(For Description, see Page 379.) 


SIX-TOOL WHEEL LATHE AT THE GREAT EASTERN RAILWAY WORKS, STRATFORD. 
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AGENTS FOR ENGINEERING. 
France: Lacroix, 15, Quai Malaquais, 



































Paris. ‘ 
Uxirep Starzs: Van Nostrand, 23, Murray-street, New | for all, when the question of the continuance of the | screw as bas been done in 
Bi... eB Sais eg etiebir ay, Meunedogs: Ue foclyr fal ge bo the Forth. "We kare cnly to lock tack to 10a? to 
peeing oe pire. House of Commons. Inless, it can be shown + nial e-endgimonde tag bangle 
Bruin’ Mew. A. Asher and Co, 11, Unter den Linden, | thst the granting of patents is » national advantage ae BD gee Bonen mee Roy Ee awed 
: __| the whole system may, indeed, be abolished, and it is equal only to about 1500 horse 
pa fae oe ee) ene oat oe who seek to . Rie Meppeary Be aie pum fied , the 
P.. ae de oe CE RREES euiees tian, sine yr crew ually or persistently ignore this, | Fairy, the Bee, and the Dwarf were the screw 
i Y, daamussin a wer; 4 mechanical vor test of their value. Useful invention is | vessels, although the suntan. hesagenn Deatiok 
usanhe, London. mere conception of a mechanical or chemical | Dauntless, er ee, 
idea—a bare notion—but the ical demonstration | Minx, Niger, Sharpshooter, Simoom, - 
wcidvertinemente cannot be received for insertion tn the current of the soundness of such an idea. Thousands of in- a ne, A a ate 2 ge a 
monte is three shillings for tHe first four lines of Seder, and oight | Sewious men would have, each, his half dozen, is little reason to doubt that the opinions of 
pence for each additional line. or hundred novel ideas, but who is to work them out ? | marine engineers were as fixed and as in 1847, 
anna new ee receiving |1n many cases it might cost a thousand pounds, in | as they are now, and that it was then that 
Saectiphcas ies perce a en ee cnether the es car male Gua vihing. Dabwhe practicable var dpmhern be ge ae Al ae. 
whether the idea was y an ; > 
Charles Gilbert, ™*? orders to be made payable only to Mr. lis to incur such an expense, even could it be foretold, steam was low and the speed was slow; the 
oie for Publication and Advertisements, No, 87, Bedford-street, almost with certainty, that the result would be all the | former from 5 Ib. to 10 Ib., the latter from 140 ft. to 
trand, WO. pee og promised ? rege iat this en —— 260ft. of piston per minute. The Alecto with 4ft. 
pale ‘ serve the pur of a capitalist, if it were to 6in. stroke, made but 14 revolutions minute in 
ENGINEERING tn registered for tenmemasion abroad. followed by the general and unacknowledged use of| regular work, or 126 ft. of piston, ead even the 
: -: ————————— ——— I the invention as soon as its success was established. Avenger, with 650 horse engines (6 ft. stroke) made 
CONTENTS. But it would oftener happen that the inventor’s | but 13 revolutions, or 156 ft. of piston per minute. 
aii . ay ' mais PAGE ea aggb ee — amendment, and it — require ha Dee, with 200 horse 5 ft. stroke, made 
‘aCantinaous Expansion” Engines 3.1 || Stee 37¢|long and almost discouraging processes of thought, | but 19} revolutions, or 125 ft. of piston inute. 
The Frevch Aaaue Cae ons ts | The its repeated experiments, and the stoking of much capital, | The nf with 300 horse cnaleass b &: sireke, 
Mr. Piatt, MP, on Patents ...... 369 || before the desired success was reached. Nobody will | made but 15 revolutions, the Salamander, with 290 
fiteer lng Lnngaaeiaheanieg : Ho | Venture in such a case without some ex- | horse engines, 5 ft. stroke, made but 14 revoluti 
Notes from the Marth ....0:00.. S78 ~ seo | Pectation of recouping himself, as he can only do by the | and even the Victoria and Albert, with rated 
The Lowe-Vansittart Propelior .. 373 | Watere’s Poed-Waier Haier... 360 nents of a terminable right to the invention itself. | 400 horse engines, 6 ft. stroke, made but 17 revolutions 
The Patent Laws --*.-------.... 378 || Floating Dock for Betwods -..-. 32 | Without this all his thought, time and money, would | of her 30ft. wheels, correspoding to but 204ft. of 
Marine Engine Progress ........ 375 | Mr. James Howard on the Patent be ical] thrown awa for h would be i H ; 
The Philosophy of Invention .... 376 LAWS ocesccrscccscsseennesssese pract - y y> e working, piston per minute. 
PRIN ne less for himself than for others, who would step in| There were many who disbelieved in the screw alto- 
just when the way had been made clear for them. gether, and its introduction into war ships was partly 
ENGINEERING Invention, in the abstract etymological sense of the | if not greatly due to the circumstance that the screw 
. term, is but one step towards the practical embodi-| engine and propeller could be kept wholly beneath the 
FRIDAY, JUNE 4, 1869. ment of a useful idea, and it is only b pores I orpes water line, and that the deck was left clear for its 
rae pains Agni cally worked that any actual proof is afford an | whole length forarmament. As for merchant steamers, 
SSS - invention can be worked at all; and even then it re-| it was long before steamship owners would listen to 
THE PATENT LAWS. quires ree to show that the working is any arguments in favour of the screw. ; 

Mx. Macrix, the new member for Leith, brought em with beer It is unreasonable to t was even doubted whether screw engines could 
forward his motion, last Friday evening, for the aboli-| elieve that, but for the stimulus afforded by the | be practically worked at the high speed required by the 
tion of the patent laws. Although withdrawn, as its | Prospect of gain, so many of the inventions which have | screw, and ge was often em pos seme 
ever dain tetne. : Jnug | ade this kingdom great, would have been, we will | cases it is still. With injection and the 

oubtless fore must be, this palpus - ‘ , 
evoked a discussion of more than ordinary importance, |2°¢ Say conceived in the minds of their authors, but | old forms of flue boilers, steam of more than 101b. 
Sir Roundell Palmer seconding the motion, and Lord | Practically and usefully worked out, with the aid of | per square inch was considered out of the question at 
Steslen annie ehuael a its support. Mr.|°@Pital. Manufacturers, unless by the possession ofa| sea; expansion was seldom practised to any extent, 
ne ee ngiy ore "| patent monopoly, or by secrecy, they can enjoy the | and was reckoned a costly and needless 


Samuda, too, appeared to waver on the question. 
But of those who had had practical acquaintance with 
the results of the patent laws, and mo really knew 
something of the philosophy of invention and of the 
working of patents, only two spoke, viz., Mr. James 
Howard, the member for Bedford, and Mr. Mundella, 
one of the. members for Sheffield. These gentlemen, 
and the Attorney-General, supported the policy of 
patents by arguments, at least as convincing as those 
which they were intended to answer. e objec- 
tions urged against patents were of the kind with 
which we have been so long familiar, since the at- 
tempted crusade against patents in 186], First, it 
was contended that no such stimulus was needed to 
incite inventors to the exercise of their brains; 
which is, of course, simply begging the whole ques- 
tion. Second, it was alleged that but one patented 
invention in a hundred was of any real value, as if 
Sir Roundell, the tuneful editor of the “ Book of 
Praise,” was a competent valuer. Thirdly, and 
mainly, it was argued that where the public $, 
in common, all the elements of the know! out of 
which an invention may proceed, it is unjust that he 
who happens to have a week’s or a month’s start 
over his fellows in arriving at an important practical 
application of that knowledge—an application which, 
it is assumed, scores of others are seeking, and 
which, it is furthermore assumed, some of them would, 
in a short time, have certainly attained—it is unjust, 
the argument repeats, that the first one who finds out 
what others might have found out should be permitted 
to block up the road against them. In other words, 
although the world had waited six thousand years or 
so for a given invention, it was certain that a dozen or 
more inventors were as near to attaining it at a given 
time as would a dozen competing horses be near to 
the winning post at Epsom within five seconds of the 
finish. Alt this is merely begging the question, if it 
be not, indeed, a mere display of idle sophia : 

But, on the other hand, Mr. Howard’s, Mr. 
Mundella’s, and the Attorney-General’s speeches in 
favour of the patent laws, were wanting in argu- 
ments, however well they may have accorded with t 
views of those who had up their minds on the 
question long before, and who would not listen to such 
a thing as the repeal of the patent laws, All sentiment, 








full advantages of a given invention, prefer to k 
things as they are. They dislike improvements whi 
their own rivals may at any moment turn directly 
against them. But for the stimulus of patents many 
valuable inventions, which have added greatly to the 
national wealth, would have been discouraged and 
indeed es rar merely because it would have really 
been to the interest of but few, if any, to bring them 
into practical form. 

Indeed one of the greatest obstacles with which 
really sound and intrinsically valuable inventions have 
at first to contend is the positive opposition of those 
to whom the inventions would naturally be supposed 
to be of the greatest value. And even in cases where 
this positive opposition does not exist, there is almost 
invariably apathy or inattention to be overcome. Let 
a patent commission be appointed, and let any number 


of successful inventors be examined before it, and it |} Maudsla 


will be found that their difficulties were even 

after the perfection of their inventions than before. 
The “ pushing,” the advertising, the canvassing, the 
public and private exhibitions and demonstrations, the 


negotiations, and all the hitches and troubles attendant | tised 


upon the task of ears apathetic or incredulous 
purchasers against their will, are often h to wear 
an inventor out, as more than once indeed they have 
done. This is work that in the case of nine successful 
inventions out of ten must be gone through, or the 
inventors might be unnoticed for years, even to the 
expiry of the patent itself. Many meritorious inven- 
tions are languishing now for the bare reason that, 
being unpatented, and therefore dedicated to the 
public, no one has an interest in pushing them, as all 
new ee ne pushed before the public will be 


convince 
MARINE ENGINE PROGRESS. 
Nor middle- engi alone, but i 
young re oll, awe had Prony ont a 








the wonderful rapidity with which the 
a So given period aes ose 
grand old side-lever engines of twenty years 
or for that matter ten years ago, are fast ; 
curiosities ing a degree of 
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(354 in.) cylinders to develope the power of 8500 horses, 
Sodigated on the trial of the Horeales. The revolu- 
tions would be 22% only per minute, requiring gearing 
in the ratio of about 34 to 1 to get up the 72 revolu- 
tions actually attained by the Hercules’s screw. No 
comparison possibly could better mark the progress 
already made in marine engines. But if we address 
ourselves to an inquiry as to the limits of further im- 
provement, we are confronted by seeming imprac- 
ticability or impossibilities, such as stopped the way 
twenty years ago. To what point may the pressure | 
he yet carried in practice? To 100 lb., or more? 
Rowan worked 130 Ib. at sea; but his boilers gave | 
trouble. Of course, with very high steam, super- 
heated and condensed after exhaustion, a rate of ex- 
pansion of 12 or 16 fold is practicable. As for 
piston speed, it may, possibly, be yet increased to 
the rate occasionally attained in locomotives, say, to 
900 ft., or even 1000 ft., per minute; but we are all | 
disposed to be incredulous as to the continuance, and 
especially the economy of such speeds. But, as ab- 
stract facts, we do know that steam engine economy | 
is to be songht in high pressures, high speed, and 
high expansion. 

It is a question whether the hot gases escaping at 
the chimney might not be advantageously forced into | 
the boiler, below the water line, and be thus made to | 
give off their heat. For every ton of carbon burnt ' 
from 6 to 7 tons of water are evaporated, while, also, | 
2§ tons of carbonic acid are sent up the chimney at a 
temperature of perhaps 600°. That there is a con-| 
siderable loss here is indisputable. ‘The only question 
is, how may it be prevented, the presumption being 
that the cost of securing this waste heat would be 
greater than it would be worth when saved. Air, too, 
forced through a heating apparatus into the water in 
the boiler, or into the steam, would possess a theoretical 
advantage, and we hear of one or two patentees who 
are already experimenting in this direction, among 
them Mr, Richard Eaton, of Nottingham. 





THE PHILOSOPHY OF INVENTION. 

Tnose who are so ready to deny all reward to in- 
ventors, other than what they may be able to obtain 
im the hard and uncongenial, if not hopeless, com- 
petition of commerce, would do well to consider 
what the nature, tendencies, and idiosyncrasies of 
invention really are. There are many who content 
themselves with saying that a material want in any 
industry has only to be made known and it will be 
at once supplied by ivvention. An acknowledged 
waut, or manifest necessity, is quite enough. There 
are cases, certainly, in which inventions have been 





in @ measure forced, by the pressure of circum- 
stanees, upon the inventors, just as Mr. Roberts 
invented the self-acting spinning mule and the} 
multifarious punching machine “to order,” the} 
former in the face of a spinners’ strike, the latter | 
to meet the requirements of the contractor for the | 
Conway tubular bridge. Mr. Fairbairn invented the | 
rivetting machine also, because of a strike among his 
boilermakers. But in the majority of cases it is | 
opportunity, rather than any acknowledged necessity, | 
that is the parent of invention. Instead of meeting an 
expressed want, inventions come upon us showing how 
much, and how much more than we had suspected, we 
really were in want. The more habitual tendencies of | 
thought lead us to regard all the material com-| 
binations of man as akin to final ordinations, and 
it is, although a not uncommon, nevertheless an ex- 
ceptional order of thought which cannot rest until 
they are made better and better. The power of imita- 
tion is immeasurably more widely diffused than the 
power of origination. The latter is akin to inspiration, 
although original devices and combinations may be 
the result of experienoe assisted by reflection. Nothing 
is more common, on the publication of a discovery or | 
invention, than to express surprise that it was not 
thought of before, Yet thousands of clever men had 
gone ov, generation after generation, in the industry | 
to which the invention applies without having once | 
thought of it, or, having possibly thought, reduced it 
to practice. The “want” which it met existed | 
from the first, and was general rather than exigent— 
the want, common to all the works of man, of further 
and further improvement. The theory is maintained 
by those opposed to patents that for every successful 
invention, not one, but a number of inventors were 
on the read, each of whom would have certainly 
reached it in time. They speak of the common laws 
of mature, and natural principles common to all, as if 
there was any pretence that these were, or had ever 
been, considered as subjects for patents. The idea 
that a single broad field for improvement, which bad 





existed, and been recognised, for generations, should 
almost at once, or within, say, one, two, or five 
years, engage the attention, with a. like resalt, SF 


perhaps balf a dozen or. a dozen independent 

mally ompuiiel inventors, is sufficiently improbable 
on its face, and is only matehed by the piece of pare 
assumption which asserts it as a fact. The assumption 
is not so much in the notion that a number of inventors 
may have applied themselves all at once to the same 
subject, but im the notion that all would be successful, 
and, still further, that all would accomplish the same 
end by the same means. There is oelking to argue 
upon in such a statement. It possesses neither proof 


| nor probability, and that is all that can be said of it. 


Most inventions worthy the name—for, of course, 
where there is an object to be gained, any rubbish caa 
be passed off as an “invention ”—bear an individuality 
as marked as that of literary works. Who will pretend 
that any clever ordnance engineer would have invented 
Moncrieff’s gun carriage, or any one of a dozen agri- 


| cultural or mechanical engineers have invented the 


elegant mechanism of Fowler’s system of steam culti- 
vation ? 
Genuine and useful invention, so far from being 


| obvious at first sight, is much more commonly treated 


with doubt, and sometimes with ridicule, ‘The thing 
which, it is pretended, almost any one might have 
invented, is generally rather contemptuously received 
by the great aggregate inventive talent which is sup- 
posed to have been all along so full of the same idea. 
Even schemers who really had the same idea, in an 
undigested or partially digested form, are ready to 
pronounce the matured invention of another imprac- 
ticable for some reason or prejudice. 

The majority of useful inventions are made, not 
by manufacturers in the course of their own trade, 
and for the purpose of giving them an adyaniage 
over their rivals, but by a distinet class of non-com- 
mercial men, who, except by a monopoly of their 
inventions, or a reward, could derive no possible 
benefit from them, although the public, were it volun- 
tarily to adopt them, would be gainers in a greater 
or lesser degree. So far from voluntarily adopting 
the more important inventions at first, experience has 
shown that in by far the greater number of cases, 
the public require much canvassing and persuasion to 
induce them to take up an invention at all, until its 
success has become well and widely known. Inven- 
tions, as well as other progeny, require much nursing 
for their development, and unless it is made the 
interest of some one to perform this task the most pro- 
mising discovery is likely to languish to the public 
disadvantage. 


STEEL RAILS. 

Ar a time, hardly three years ago, when the price of 
steel rails was 15/. per ton, many of the leading engi- 
neers of the kingdom, in discussing Mr. Price 
Williams’s well-known paper on Permanent Way, ex- 
pressed their general concurrence in the policy of sub- 
stituting steel in place of iron rails, in all renewals 
upon lines of heavy traffic. A little before that time 
the American railway companies were paying 24/. 14s, 
(120 dols. gold) for steel rails delivered, duty paid, 
in New York. So convinced did they become as to 
the advantages of steel over iron, that the Pennsyl- 


| vania Railroad Company had purchased nearly 12,000 


tons of steel rails up to the end of 1868, the Erie 
Company had bought large quantities, the Hudson 
River line, 144 miles long, is being wholly relaid in 


| steel, the New York and New Haven, 76 miles long, 


is being relaid im steel as fast as renewals hecome 
necessary, and several other American companies have 
shown, by their practice, that even at the high price 
of steel, they consider it cheaper, in the long run, than 
iron. 

In the meantime the price of steel rails has fallen as 
low as 11/. 10s. to 12/. per ton, without any corre- 
sponding decrease in the price of iron. If steel, at 
the higher price, was preferable to iron, it certainly is 
so at the lower price. The price of steel, irrespective 
of patent royalties, may yet fall still lower, but to defer 
its use in expectation of such a fall would be simply to 
incur the greater wear and tear and greater or less 
danger of iron in the meantime. Should the price of 
steel yet fall to nearly that of iron, the former material 
would, no doubt, from its great and incontestable 
advantages, be preferred even on lines of moderate or 
little traffic, even where iron rails might, of themselves, 
last perhaps fifteen or twenty years. But upon that, 
now extensive, aggregate of lines on which iron rails 
last but from one to five years, the adoption of steel 
would be virtually compulsory. 

To-day, to-morrow—every day this year and next— 


there will be found portions of line, and there, 


which mast be renewed at once, Railway companies 
are seldom, if ever, in too great a hurry to renew 
rails. Nor stiould these be renewed as as they 
are reasonably safe. But when once they begin to 
“go,” to laminate, or to crash out at the ends, or at 
any point in their length, the process of final destruc- 
tion is swift and sure. It is not only the business of 
a permanent-way inspector to discover what rails are 
unfit to remain longer im the line, but to detect and 
keep his eye upon rails in an ineipient stage of failure. 
There are always of such rails in all old 
lines, and although they may often be trusted for a 
few months, more or less, especially in summer, it is 
akin to defying Providence to leave them, in any ad- 
vanced stxge of deterioration, in the line at the begin- 
ning of winter. Renewed they must be, and, in re- 
newing them, the engineer of any works will be guided 
by his own judgment whether to lay down iron or 
steel. He will consider the question with regard not 





only to their relative first cost, but with regard also 
| to the present and perspective traffic, and with regard 
| to the relative durability and safety of the two kinds of 
rails. If, in this full consideration, steel appears to 
| possess the advantage, after allowing for its present 
leost, no engineer would either defer his necessary 
| renewals, or lay down iron, merely because steel would 
| possibly be 17s. 6d. or 20s. cheaper after February 
| next. 

This is all we have sought to show, in one or two 
} previous articles, which have drawn forth a charac- 
| teristic reply from a journal whose conductors, for two 
| years, printed everything, true and false, which they 
j could find to diseredit steel, and afterwards en- 
| deavoured, by all the arts of puffing, to mislead railway 
| engineers into the belief that a process, now known to 
| have completely and hopelessly failed, would produce 
} steel at a cost much less than by Mr. Bessemer’s pro- 
| cess. The azimus thus betrayed daring two or three 
| Years of tergiversation upon the steel question is too 

unmistakable to deserve any notice. But the probable 

future price of steel rails is not the less a question of 
interest to railway companies. After February 15th 
next a royalty of from 17s. 6d. to 19s. per ton will 
cease to be levied on the manufacture of steel rails, 
and, if all other conditions remain the same, they will 
then be to that extent cheaper than they are now. 
Further improvements may also be made, although 
steel masters see no chance of any at present; but 
any reduction of price resulting from such improve- 
ments would be whoily independent of the question of 
royalty, and it would be as easy to assume also that 
corresponding improvements would be effected in the 
manufacture of ordinary iron, in which case iron and 
steel would still remain upon their present relative 
footing as to cost. 

Although such questions are_to a great extent 
matters of forecast and judgment, there are reasons of 
fair weight, which any man of business can readily 
comprehend, while steel rails are not likely to be as 
ath cheaper, after February next, as the amount of 
the royalty to be then taken off. First, the price of 
steel rails has already been brought as low as the 
keenest competition has been able to bring it, and it is 
well known that thousands of tons have been made 
without profit. Should railway companies order much 
more freely after February next, the inevitable effect, 
as proved by all experience, and inferable from the 
plainest principles of political economy, would be to 
maintain or to merease prices. In nearly all branches 
of trade,too, there has been Jong continued depression, 
aud this, at last, appears to be passing away. Should 
our manufacturers and commerce attain something 
like their former elasticity by next spring, as there is 
reason to believe they may, the effect would be at 
once manifested in an increase in the price of labour 
and materials sufficient to offset the abated royalty on 
steel rails, a royalty now amounting to from 8 to9 per 
cent. of their cost’. 


PATENTED INVENTIONS. 

Sim Rounpett Parmer, formerly Attorney-Gene- 
ral, and, in that official capacity, exercising the 
power of granting or refusing one-half of all the 
current applications for patents (the other half 
being dealt with by the Solicitor - General), as- 
serted, in his speech on Mr. Macfie’s motion, that 
those patents which were popularly regarded as meri- 
torious did not, certainly, amount to one in a hundred 
of the whole number of patents granted. Here is the 
semblance of authority where there is really little 
authority at all, beyond the force of intelligent opinion. 
All who are acquainted with the routine of the de- 
partment of patents are aware that notwithstandi 


the enormous gate of fees (some 16,0007.) pai 
yearly to the Attorney-General aud Solicitor-General 
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(already patented by the -way i 
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declaration, the character “‘ &¢.” has been written in-| steam 


stead of “ and se forth.” . 
No one who has followed Sir Roundell Palmer’s 
official and career can fail to aceord to 


him, not only high principle but wide knowledge, close | George 
nd gre 


pouens of réasoning, a at clearness of 

‘et, identified as he is larly to have 
been with the penetralia of inventions, we have reason 
to doubt—taking his own words in preference to other 
aud possibly closer knowledge of bis authority in. such 
matters—whether he possesses wiore an average 
knowledge of the number and valae of the more 
meritorious class of modern patented inventions. Of 
tiese there are, literally, hundreds which, we have 
reason to believe, would have failed to establish their 
value to their authors, and especially to the public, 
but for the proteetion of the patent laws. Of hundreds 
of these, we firmly believe Sir Roundell knows abso- 
lutely nothing at all, and this, although many of these 
very inventions have received his own fiat as Attorney- 
General, Were it possible for him, and, we will add, 
for Lord Stanley as well, to leave, for a week, the 
oppressive atmosphere of politics and law, and devote 
one-half of that time to a rapid survey of recent sue- 
cessful inventions, both would form views very diffe- 
rent from what they expressed in the House of Com- 
mons last Friday evenmg. Each pitched upon the 
steam engine, the electric telegraph, and the screw- 
propeller as distinct substantive inventions; and yet 
it is absolutely impossible to say who “invented ” 
either of them, although it is easy to name from half a 
dozen to a score of inventors, in the respective cases, 
who contributed greatly to the success of these inven- 
tions, and each of whom deserved, so that his claims 
were justly and exactly specified, such reward as a 
patent bestaffords. To any one who knows the history 
of these great inventions, it is absurd to say that 
James Watt, Professor Wheatstone, and Mr. Francis 
Pettit Smith were THE respective “inventors,” al- 
though, in each case, they opened more ground, and 
to better purpose, than any inventors who had preceded 
them. James Watt, taking the steam engine in the 
imperfect, but yet effective, state in which he found it, 
invented the separate condenser, the steam jaeket, the 
parallel motion, the sun-and-planet motion, and other 
details, and in his best practice his engines consumed 
10 1b. of coal per indicated horse power per hour. At 
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——— wheel moulding ; pon and ge ork 
process unchin: tubes—a process which, 
when we “ “hat a 1 in. hole had been 


punched 4ft. deep through a 3 ton ingot appeared 
meredible to many of our readers; Hawksworth and 
Harding’s even more wonderful process of cold 
“ drawing” stecl tubes, of any and every section, 
from hollow ingots; and, finally, Westwood’s 
hydraulic press for bending the thickest armour 
e even up to 14 in. thickness. Were it not that 
ir Roundell Palmer and Lord Stanley had delivered 
themselves so authoritatively upon the whole range of 
invention, we should not have presumed to ask them 
how mach they know of any one of the inventions we 
have mentioned. . Unless “ coached,” we will venture 
the assertion that, if examined, competitively, they 
would both be found absolutely ignorant of nearly 
every one we have named, and yet each of these 
patents deserves, and properly managed, is likely to 
realise what either Lord Stanley or Sir Roundell 
Palmer might considera very handsome fortune. And 
without the protection of a patent no man of business, 
in his senses, would care to work them at all, uniess 
en amateur. 

Then there is another wide class of inventions re- 
lating to railways and railway rolling stock. ‘There is 
the fish-joint—-Mr. Bridges Adams’s fish-joint after all 
the hubbub raised about it eight years after the expira- 
tion of his patent; the cast-iron pot sleeper (poor 
Greaves!) Ransomes’ and Vickers’s crossings; Arbel’s 
stamped wheels; Mansel’s wood wheels; Beattie’s 
clip fastening for the tyres; half-a-dozen oil-tight 
boxes; Clark’s and Fay’s continuous brakes; Sterne’s 
capital buffers; Saxby’s signals, which, we sincerely 
believe, have, by this time, saved the lives of ten 
thousand of Her Majesty’s subjects; Ramsbottom’s 
trough for supplying tenders while on the way; ditto, 
his safety valve, and, ditto, his lubricator, both good 
things of their kind; Naylor’s exeellent safety valve; 
Bourdon’s magnificent invention, though after all akin 
to Salter’s balance, for weighing steam; Giffard’s 
dynamic paradox, known as the Injector, and Schau’s 





the present time, non-condensing engines, the “ inven- 
tion,” possibly, of Trevithick, work without separate 
condensers, without steam jackets, without parallel 
motions, and without sun-and-planet wheels, with a| 
consumption of but from 3 Ib. te 4 tb. of eoal per horse | 
power per hour. To enumerate the patented meri-| 
torious improvements in the steam engine would re- 
quire much space, but Sir Roundell Palmer would find 
no difficulty in obtaining a knowledge of them were he 
to place himself in communication with any of our 
lending mechanical engineers. 

In other branehes of engineering the modern, 
patented, meritorious, inventions are so numerous that 
it is difficult to bring them within the limits of a 
catalogue raisonné. We might mention five hundred 
as easily, but for limits of space, as one hundred, and 
as it is certain that none of us know the full width of 
the field of invention, there are probably other hun- 
dreds of valuable inventions of which a single writer 
may be ignorant. Again, for the principal patents 
obtained for important inventions many subsidiary 
patents are granted for details useful in working them, 
just as the “ Bessemer process” is protected by, in all 
some dozen of patents, each of which possesses a 
certain value, ‘eid is therefore meritorious. 

It would be a long list were we to record the 
modern meritorious inventions relating to the manu- 
facture and working of iron. Quite apart from the 
more recent and suspicious patents obtained by 
Heaton, Radeliffe, and Richardson, and on the other 
hand apart from the grand series of patents in Besse- 
mer’s name, there are, among patents, in force or 
lapsed, Siemens’s furnace, which melts iron of any 
quality as if it were wax; Aitken’s kilns for coki 
carbonaceous ironstones ; Bourdon’s (Morrison’s) coal- 


simpler and cheaper edition ; Green’s useful invention 
for drawing tubes from brass, and, finally, an invention 
of great intrinsic werth—Dudgeon’s tube expander. 
How much do you know of all these, or any of them, 
Sir Roundell? Don’t think us impertinent. 

Turn which way we may, we find almost innumerable 
recent, meritorious patents. In civil engineering we 
have Mitchell’s screw pile, which has saved untold 
thousands of pounds in the cost of fixing uncertain 
foundations in India ; Dr. Potts’s system of pueumatic- 
sunk cylinders ; Hoffmann’s annular kilns for burning 
bricks; Dennet’s fireproof flooring, now adopted in all 
the principal buildings in progress in the kingdom; 
and Clayton’s well-designed machinery for brick- 
making. 

In stone-workiag we have (and we should be sorry 
to be without) Blake’s stone-breaker; Holmes’s stone- 
dressing machine; Ransome’s grand invention of arti- 
ficial stone—an invention possibly worth more than 
Columbys’s discovery of San Salvador; M. Somme- 
lier’s (Anglice, Mr. Butler’s) tunnelling machine ; and, 
finally, Mr. Doering’s and Mr. Lowe’s machines for 
the same purpose. 

In connexion with the cotton manufacture less can 
be said. It is an industry which admits of but mode- 
rate progress, unless some new Hercules comes to our 
aid. Mr. Richard Roberts was a Hercules im this 
branch of a age ges There are Wellman’s self- 
stripping cards; Leigh’s top rollers; Hetherington’s 
wonderfully simplified mule; the Blackburn “Slasher;” 
Messrs. Harrison’s astonishing improvement upon all 
the space, tediousness, dirt, and cleaning of the dress- 
ing wachine that had gone before it; and, finally, Bul- 
lough’s loom patents, which have added a million of 





washing machine, whereby excellent coke is made 


money to the wealth of Lancashire, To these may 
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diamond mache for dressing 
ever so many thousands of pounds. Brackshaw’s 

i , and, going back for some years, 
Goachei’s capital beaters for thrashing machines. 

In steam-agriculture there haye been such im- 
provements that we hardly know how to begin. The 
grand brain who did more for steam cultivation than 
any thousand men now living was John Fowler, long 
since in his grave. Sir Roundelt Palmer, we presume, 
would, were it in his power, annihilate the industry 
growing out of Mr. Fowler’s inventions. His steain 
plough, his clip drum, his slack gear, are all unique, 
and long settled practice has proved that their valne 
might be counted rather in millions than in thousands. 
And no industry he lad to fight harder for existence : 
fights of which Sir Roundell probably knows nothing 
at all, for, had he known of them, he could not, as a 
gentleman, have spoken as be did last Friday evening. 

Then, again, in conexion with steamships. There 
are Cunningham’s self-reefing topsails; Trotman’s 
anchors; Clifford’s boat-lowering apparatus ; McFar- 
lane Gray’s steam steering gear; Robert Griffiths’s 
big boss, two, or three-bladed screw propeller; the 
engine-room indicator; Morton’s ejector-condenser ; 
Robertson’s ashes ejector; and, to go from little 
things to great, Penn’s trank engines, and, of far 
more value than ‘any thing’ else ever invented in con- 
nexion with the screw engitie—wood bearings—one 
among the grandest inventions of the present genera- 
tion. 

Again comes another class of invention, viz., thoxe 
for lifting and hoisting, Among these Edwin Clark’s 
hydraulic graving dock stands first in importance ; 
and, next to that, the various plans for hydraulic jacks, 
as well as Weston’s pulleys, and the derrick crane 
made by Bowser and Cameron, 

But among the valuable miscellaneous patented in- 
ventions who shall draw the line? There are the 
patents for Dr. Dauglish’s aérated bread; the Ameri- 
can sewing- machines, Anglo- Franco velocipedes ; 
Chappuis’s daylight reflectors; Bunnett’s coiling 
shutters; Betts’s capsules ; Wheatstone’s private tele- 
graph ; Wheatstone’s cryptograph ; Richards’s indi- 
cator; Danbar’s apparatus for charging and drawing 
gas retorts; Perin’s band saw; Chatwood’s safe ; 
dozens of inventions of breech-loading rifles; the 
Manchester water meter; Bailey’s oil tester; a lot of 
American inventions for gas regulation and car- 
buration, as well as for tin-lined lead pipe, the latter 
manufacture based upon the “ flow of solids,” com- 
mercially worked some years before M. Tresea’s in- 
genious researches at the Conservatoire des Arts et 
Metiers, in 1866. There is the magnetic anti-incrus- 
tator, Siemens’s gyrometric governor, Mallet’s buckle 
plates, the Abyssinian tabe well, Lloyd's fan, Robert- 
son’s distionnl gearing, Dellagana’s paper stereotype 
moulds, Gaine’s parchment paper, Y s paraffine 
oil patent, Moncrieff's gun carriage, ‘s gas 
engine, Armstrong’s beautiful dovetailing machine, 
Robert’s elegant “diffusion” process for ng sugar, 
Seyrig’s centrifugal machine for drying sugar and other 
substances, the revolving magnetic mache for sepa- 
rating iron from brass turnings, Needham and Kite’s 
yeast press, Harrison’s ice-making machine, Carr’s 
call ul disintegrator, Peet’s valve, Chatterton’s com- 
pound for submarine cables, Webster's ferro - zine 
paints, Moule’s earth closets, Liernur’s sewage system, 
Si'lar’s precipitating compound for sewage, Worssam’s 
silent feed, Palliser’s bolts, Batho’s nut shaper, Sellar’s 
bolt eutter, Perkins’s sealed heating pipes, Porter’s 
governor, Armstrong’s. hydraulic machinery, coal cut- 


ting machinery, Upward’s drilling apparatus for gas 
mains, Garside’s electrograph engraving machine, 
Livesey’s new! folding machine, various excellent 


refrigerators, King’s malt measurer, and so on, in an 
almost endless list. ‘ 
Valuable as these inventions are, it has required a 


vast aggregate expenditare of time and money to in- 
duce the public to believe in, and adopt them. None, 
undertaken 


it without some hope of reward, and 
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appear to be the — rewards available. » 
ventions enumerated no proportion in number 
to the hundreds of useful modidestion end combins- 
tions of modern machinery which are valuable rather 
for their simplicity and convenience than for any dis- 
tinctive mechanical principle. 


PATENT BOILERS. 

Siz Rounpe.t Pacuen, in his sweeping condemnation of 

oo quoted Mr. Scott Russell as follows : 
are a great many patents of this kind (practicall 

useless, but not a : yee ts hase of ont ahem ob 
for boilers of steam and boilers of steam engi 
admit of very enormous variety of shape and 
without ing their efficiency. The consequence is, that 
it is hardly at this moment for a man having to 
scheme a boiler for a new situation or new circumstances to 
avoid ing his foot in so doing into a trap which somebody 
Sen peptone ash ier boilers. . . . Nearly the whole of the 
patents for the boilers of eteam engines at this moment are 

practical value to inventors or to the public; but they 
are continually getting every man who makes a boiler into a 

with tee, because almost every conceivable 

bit of a boiler, pry Foye previously 

| a satay one cannot make any sort of boiler without in- 
ie a some man’s patent. 

@ are sorry to hear utter nonsense quoted from Mr. 
Scott Mussell, and could we reasonably doubt that he had 
really emitted the silly twaddle above quoted, he should 
certainly have the benefit of the doubt. Mr. Scott Russell 
could have made the Cornish boiler, with all its needful 
fittings, the two-flued Lancashire boiler, the externally- 
fired cylindrical boiler, the marine boiler (both flue and 
tubular), the locomotive boiler, the vertical tubular boiler, 
the water-tube boiler—indeed, nearly every variety of 
boiler in accepted use, without raising any question of patent 
right whatever. They could have been made either in iron 
or steel, single or double rivetted, or welded, or, for the 
matter of patents, in copper. What is the use of pretend- 
ing the contrary? Especially before a parliamentary com- 
mittee, and, for aught we know, upon oath. If it is re- 
quired to make boilers with special provisions for the pre 
vention of smoke, the long inclined grate, perforated fire 
doors, brick arches, deflectors, or “ baffle plates,"’ combustion 
chambers, and steam jets, or blowers in the chimney, may 
all be used without touching any patent whatever. 

There are many valuable patented details of boilers which 
may be used or not, as the purchaser may elect, but which, 
if used, should be paid for. There are Galloway's tubes 
and Field's tubes, channelled rings for jointing and stiffening 
the flues, various patent safety valves, water gauges, &c., 
but, with few exceptions, the best class of boiler mountings 
are now, and have long been, public property. 


Guiaseow Cuimyrys.—We have to record the third fatal 
accident that has hap this year in and near Glasgow 
from the fall of chimney stalks. It occurred at Cart Forge 
on Friday last, in attempting to take down an old chimney 
stalk, so insecure that the bricklayers had refused to pull it 
down. 


Tux Copper Taape.—Mesers.J.P. Campbell and Co. report 
that the copper market continues unsettled and depressed. 
On the isch ult., the English smelters reduced their prices 
2t. ton all round to 7. for cake, 761. for B. 8., and 78. 
for India sheets. Chili bars are lower, but there is no pres- 
sure to sell. The standards, both in Swansea and Cornwall, 
have seriously declined. Heavy charters are again advised 
from the west coast. The business transacted during the 
fortnight comprises, on the spot here, 1080 tens bars, at 67/. 
to 681., and 243 tona ingots, at 72/. to 731. 5s. ; to arrive here, 
560 tons bars, at 67/. 10s., and 900 tons regulus, at 13s. 9d. ; 
and on the spot, at Swansea, 124 tons bars, at 67/. 5s. to 68/. 


Patent Fers.—Though the patent laws are not good for 
the public at large, there are persons for whom they are very 
good indeed. The official estimate is that in the current year 
fees amounting to more than 12,0001. will be paid to the 
English Attorney-General and Solicitor-General for examin- 

and passing patents, and more than 1100/. to their clerks. 
If it would be improper to say that patentees provide 
law officers for the Crown, it may at least be remarked 
that patentees pay a very large sum in fees to those 
functionaries: 3,4607. will also payable to the Scottish 
and Iriah law officers and their clerks, as compensation for 
their not being now allowed a share in the spoil. The 
salaries of the clerks in the Patent Office, and payments to 
gentlemen who abridge specifications of patents at 7s. each, 
will absorb 16,000/. in the year; and 19,000/. will be devoted 
to printing and drawings to explain patents. 


Com the Humber Company 25,000/., bear- 
ing interest at the rate of 20 per cent. per annum, elaimed to 
be paid dividends upon their interest as well as principal with 
the rest of the creditors whose debts did not carry interest. 
aster of the Rolls considered that they were entitled 
eceive dividends on both interest and principal, but the 
official liquidator, Mr. Henry Chatteris, appealed to the 
Lords Justices, who decided that in all com ies i 





THE COMPUTATION 
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a k et 
To rue Eprror or Enoiveeniye. 


Srr,—In Exoinernrxe for April 30, 1869, I read about | 
a new method of taking out quantities of earthwork, &., by 


Mr. Story, which at once struck me as being very like a way | 
for the last two | 


years in calculating railway cuttings, and which I now send | 


which I myself have found out, and u 


you. 


and consequently for every kind of profile. 

The area of the cross section, abcd = area of triangle, 
aed (by drawing ec parallel to b 
plied by half the anti-projection, gh. The cubie contents of 
a prism, whose length=/, and area=a bc d, is= ; xefx gh. | 

| 


Taking now a constant height, ef, and length=/, so will gh | 
be directly proportional to the cubic contents of the prism. | 

1. For example: using the same diagram as above. Let | 
i= 66 ft.—1 chain. Lay 66 on the upper part of the diagram | 


My method, I think, has this advantage over Mr. Story’s, | 
viz.: that it can be used for any crown breadth and slope, | 


=any height, ¢/, multi. | 


OF EARTHWORK. 





| on ao pt, ¢, and turn the diagram until the curved line’ 


marked 30, cuts the ground line, a d ; then count the number 
of vertical spaces between the two points a and d, which in 
this case is 71; then: 
C=30x 71=2130 cubic yards. 

2. For less than a whole chain: /=44 ft.; proceed in the 

| same manner until the nd line cuts 20; then: 
C=20 x 71=1420 eubie yards. k 
It is to be remarked that the advantage of this method is 
| that it ans ae for any kind of cross section, and on the 
| diagram enclosed from 0 ft. to 140 ft. in ne ose I am 
sure that any one with a little ‘practice will be able to take 
out quantities as fast, if not faster, than with any other 


"i pate pace Juabl insert th 
f you have s in your valuable paper to insert the 
enclosed diagram, which is drawn to a scale of 1 in. to 20 ft. 
English, you will greatly oblige. 

Yours truly, 


Christiania, May 12, 1869. Lazs Lys-GaarD. 





LIVERPOOL NOTES. 
Lrveepoont, Wednesday. 

Death of Mr. W. C. Miller.—One of our most eminent 
Liverpool shipbuilders has passed away. Mr. Miller's high 
fessional reputation culminated with the American war. 
t will be recollected that it was he who built the Confederate 
steamer ida, a vessel hardly inferior to the more cele- 
brated Alabama. The Florida was at first named the Oreto. 
She was a wooden ship, and after a very smart career she be 


av ; but business with the Coa nd rather below 
what it generally is at the t season . There 
is dulness in the metal ole on ly, and same may 
be said of the wire trade and ae eaten be 
slight improvement is reported in the jewe trade, but 
other tray wakes we on . The latest advices from 
Wolverhampton say that the demand for manufactured iron 
continues quietly. There are, however, plenty of orders for 
rails, the price of which is firm. But there is only a moderate 
demand for the ordinary makers of the district, and the 

tition for orders cuts down the profits to a comparatively 





run into a neutral port by two Federal war st %, 
afterwards sunk. r. Miller also built several most suc- 
cessful blockade runners. One of these, the Lelia, attained 
a hi rate of speed than ary which had preceded her ; 
but was lost, when on her first voyage with a cargo 
to Nassau, between the north-west hghtship as Great 
, one of Mr. Miller's sons, who was on board, 
- with her. It is nota little sin 4 teeta 
i out by a morning contemporary, in contro- 
om enacts ta taael oo eee between the United States and 
Ep in regard to the Alabama, the ions of the 
Florida have hardly been alluded to; and yet, while her brief 
career lasted, she did nearly as much damage to American 
shipping as the Alabama. Mr. Miller was the officer « 
pointed by the Board of Trade for measuring ships. He 
accepted the appointment at the time of the ing of the 
Act of Partiament creating the office, and held it until the 
period of his death. ; 
Trade of the Hardware and Tron Districts.—There is still 
ise of improvement in the hardware and iron dis- 
tricts. The slight improvement in the Birmingham trade 
continues. The factors’ travellers are send- 


— ignifican i t amount. 

¢ Welsh Iron, Tin-Plate, and Coal Trades.—There is 
| not much change to notice in the condition of the iron trade 
this week. Exports to the United States have rather de- 
clined, mainly on account of a scarcity of vessels. There 
are several fresh en nts in the market for both Russia 





being 
tonnage sufficient to convey the rails away as 
y are brought from sop ete place of shipment. 
trade is im ing, ilway companies are pur- 
with more faucian than they have done for many 
The pig iron trade continues to improve, and there 
prospect of the improvement being 


Gu 


| chasi 
| mnonths. 


main’ 
two furnaces so long out of blast at Briton Ferry 
in. There business doing in tin- 
i Both the 
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SIX-TOOL WHEEL LATHE AT THE GREAT EASTERN RAILWAY WORKS, STRATFORD. 
CONSTRUCTED BY MESSES. BEYER, PEACOCK, AND CO., ENGINEERS, MANCHESTER. 
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We give, on the present page and page 374, engravings | The face plates are geared into yd of pinions carried | A Screxcu ov Ta1umPa.—The completion of the Central 
was celebrated 


of a fine six-tool wheel lathe, constructed by Mesers. Beyer, | by a 4¢in. shaft supported as shown. | Pacific 
Peacock, and Co., of Manchester, for the works of the Great | Three of these i iy, the two the fixed | Francisco. the announced the last rail laid ¢ 
Eastern Railway Company at Stratford. As will be seen | headstock and that the movable headstock—are each | the whistles of thi ves, gaily decked, and drawn 
from the engravings, this lathe has four tool rests, one pair | 10 in. long, while the fourth bearing, which is shown situated up in line, out in concert as an expression of joy, 
of these telng chante rests and the other Pega bere 25, midway between the hesdstocks, and which is eapable of | and all the steam-whistles in the city joined in. 
usted in- 


slides for two tools, a ae of being adj being shifted along the bed, is 8 in. long. ——— 

dependently. In using the lathe, the tools carried by the | shaft is a spur wheel which gears direct pinion on | Parents Anrosp—lIn the United States patents are 

single rests are employed for turning the treads of the tyres, rn ne Cee Se See ae ee Geet S Se poe Oe 6 ae payment of 71. 

while the other rests each carry a pair of inverted facing pave apy = ten, ing such that the mentioned shaft | Every specification is carefully i experts 

tools, which finish the inner and outer faces of the tyres | makes 4 little over 36 revolutions to one revolution of the face | to granting the patent. The consequence is that about four 

simultaneously. This arrangement of tools enables the lathe | plates. The diameters of the three cone pulleys are respec- nen ce mene Senin ann englies Se, yen. 00 am 

to turn out work very quickly, and it is capable of fimshing | tively 32 in., 34in., and 36 in. in England, and no nation has derived so great beni 

easily four pairs of wheels with new tyres per day. The construction of the tool-rests is shown clearly from useful inventions as America. In Swi there is 
ee design and proportions of the lathe are ex- | Figs. 1 and 2, and by the 7, : 

ceedingly good. The bed is 16 ft. 74 in. long, by 1 ft. 6in. Fig. 5 referring to the single rests, and Figs. 6 and 7 

deep; and it is 5ft. llin. wide at the Pag hs double veute. “Whe i rests can be turned so as to bring 

2 ft. 9in. wide at the ends. The face plates are 4 ft. 4in. in the upper slides at any desired inclination to the ie yet? 

diameter by 61 in. wide on the face, and the centres are | of the lathe, while in the ease of the double rests the tools A Concurtep Sraixe.—For onee there may be seen in Ft 

2 ft. Sin. above the upper surface of the bed. The head- | are capable of longitudinal and transverse only. operation i ) ts 

stocks are each 3 ft. 3} m. long by 2 ft. 8in. wide at the base, | All the tools have a self-acting feed driven overhead | combined 

their form is shown clearly by the engravings. The | shafts, which derive their motion from eccentrics on the main | tribute 

i — are each 8 in. diameter for the greater part of spindles. ou 

their th, this diameter a however, reduced to 6 in. 


at the back bearings, which are Sin. long. The front bear- : . ve | « starve” the market, and so force There ere now 
ing of each spindle is 10 in. long by 8in-in diameter. The ee Pek tal Ge ek ot ee eat Sah ier owe bat Cry mao etd 
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back into the position shown in Figs. 1 and 2, is 8ft. It - dissatisfaction. trick 

will be seen from Fig. 1 that each centre is fixed in s hollow | ‘het sbove described for the Great astern Railway Com- | 11 cas advanced from 50 ¢. to $1 per ton. It was thought 

wrought-iron spindle, which can be adjusted tudinally | P*™ that better results still might be achieved if the 

by means of a screw and handwheel, this screw being pro- sensee nd enue, cute conus, 0 egpee to Sessnatiy 

eae when the hollow spindle is run right back, the War Vesseis ror Sate.—The screw sloop Mutine and | Perhaps the invention may not be ly new in this 
of the screw comes in contact with the end of the centre, | the screw corvette Brisk are to be sold on the 17th imst. by | country, but it has never been tried here on so extensive a 

and forces the latter from its socket. The arrangement for | auction at Lioyd’s rooms in the Royal E The | scale. The sham strikes of Pennsylvania are likely to 

shifting the movable head consists of a pinion formed at the | Mutine is of 822 tons with 200 engines by . | the same sort of notoriety as that which Fong 

lower end of a short hollow shaft p as shown in a Ey The Brisk is of 1(57 tons with 200 horse engines by Raven- Oe ee fe its wooden nutmegs 

and 2, this pinion gearing into a rack fixed on the lathe hill, Salkeld, and Co. hams.— Pall- Gazette. 
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OUR FUTURE RAILWAYS. 

On the Future Extension of the Railway System, with Special 
Reference to the Influence of Railways on Landed Property 
and Agricultare. By Jous Bartxy Deytoy. 

(Concluded from page 329.) 
I am now speaking before an Institution, the members of 


which have the most perfect knowledge of facts, and I would | 


ask whether this statement is at all exaggerated? Mr. 
Bendel writes, “ As a general principle, I think a landowner 
might well afford to sell his land at its bare value, Gree up 
all claim for severance and compulsory sale, but taking care 
that, so far as accommodation works are concerned, he is 
properly protected.” This is precisely my view of the 
question, and, in order that we may appreciate the fall ex- 
tent and effect of the Over-payinent to landowners, Which has 
doubiless had something to «do with the present condition of 
railways, and the dead-lock to which they have come, we 
may assume that an average of 692. an acre, i.c., 21. (tithe 
free) < 30 years’ purchase, would have been ample payment 
for the 100,000 eres which railways have absorbed in rural 
districts. If thia be so, and 240/: an acre has been paid for 
this quantity of land, the total amount mast have reached 
24,000,0007., when 5,760,090. should have sufficed. Hence, it 
follows that 15,240,000), have been actually lost to the rail- 
ways, and gained by those individuals of the landed interest 
who have been lucky enough to possess lands required for 
making them. I will illustrate the way in which the land- 
owner's profit hae been gained, hy three eases within my own 
experieneé, believing thew to be typical of others. In one 
case, acting for a landowner, I was instrum-ntal in obtaining 
the sum of 17001, for 3) acres of land. The case was one of 
very bad severance, there being upwards of 260 acres of 
proluctive arable land out off from the homestead by the 
railway, which erossed on a level. The abatement made to 
the tenant was 204. a year, and the landowner having applied 
the money obtained in the redemption of the land-tax, and 
in the purehase of additional land, obtained nearly 601, a 
year, so that he gained a profit of nearly 40l..a year. I give 
this as an instance of liberal treatment on the part of the 
landowner. In the next case a noble marquis, now deconsed, 
sold between 13 and 14 acres of land, on « branch line 
(purely agricultural), at 120/. an acre, for which he was re- 
ceiving about 26s. tithe-free rent, and represented the pro 

portion of the land tax as merely nominal, while he pleaded 
great generosity in selling the land at the price. The railway 
was taken on lease, during construction, by one of the great 
parent lines, and though effort was made to apportion the 
land-tax, diffieulties were found in doing so, and it was post- 
poned until the lease was perfected. The marquis 
then demanded a re-apportionment of the land-tax, ad 


noble 


ra 
the railway interest in the ascendant. The was taken 
before the local Coramiasioners, and they being unable to 
resist the law, fixed on the railways such an amount of land- 
tax, that when redeemed the price of the land purchased was 
i to 1764. an acre. As the rest of the land in the parish 
belonged te the marquis, he, of course, gained by the in- 
creased amount apportioned to the railway. 
is one in which a line was promoted by the landowners of the 
district. It passed through a property, under trust, for 
which an emment solicitor, much connected with railway 
enterprise, wae acting. He, being versed in such matters, 
opposed the Bill in Parliament, and came to terms in the 
committee-room. I refrain from mentioning the amount 
agreed upon, though it was a large one, but it is certain that 
the tenant, from day to this, has received no abatement 
of rent; om the contrary, he has re-hired the farm on lease 
without desiring any reduction, being satisfied that the ac- 
commodation the railway affords compensates him for the 


case 





Che third case | 


rem, on the ground that agriculture was depressed, and | 
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| 
| 
| 
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suitable for the majority of lines still remaining to be made 
and worked. To reduce the cost of land, therefore, by an 
acceptable mode of proceeding is a primary consideration. 
I will now venture te place you some suggestions for 
that purpose. I have already proposed that no payment 
should be made for compulsory sale nor for severance, but 
that a fixed number of years’ on the annual value, 
with proper ace ion works, should be the only basis 
of compensation when the land is simply farming land. It 
then remains to be considered whether the land should be 
paid for outright. It is the opinion of some persons that a. 
very long lease or easement at an annual rental, for 
9Pycars, such as exists in the case of the Biyth and 
Railway, would be the better mode of acquiring land; 
if this latter plan were adopted, subject to a revision of 
rental’ at certain periods, so as to give the landowner the 
benefit of a general rise in value, it 1s not open to much ob- 
jeetion.. It would have this advantage, that many ex- 
would be avoided which appertain to the pure of 
and. The question would then be, by what means should 


| the annual value of the land. be ascertained ? qT 


An opinion has been expressed that the Board of Trade, 
who now, in the place of justices, appoint surveyors to value | 
for possession where any land is required by railway contig 
panies before settlement can be made, are fully com t to 
appoint an umpire, whose decision shall be final, to ine 
the amount to be paid or the rent to be fixed where the land- 
owner or his agent, and the agent of the company cannot 
agree ; and it has been suggested that it should be entirely4 
within the breast of such umpire to decide whether any 
evidence beyond that of the agents on both sides is necessary 
to enable him to form a proper judgment. Whether or not 
there should be a power of appeal against such decision is a 
matter worthy consideration; but, under any eiteuin- 

rt , it is ded that some such imexpensive process 
should regulate the future price of land for railways in rural 
districts, and that one and the same person should be 
pointed to act as umpire throughout the entire length of any 
future branch railway. 

The Mode of Raising Capital.—It is not my intention to 
dwell much on the past, nor to detain you with “the poetry 
of railway financing,” as the Saturday Review expresses it. 
It is now generally acknowledged that the system of hand- 
ing over to contractors the monetary powers conferred upon 
railway companies by their several Acts of Parliament has 
had the effect of increasing the cost of works to shareholders 
at least thirty per cent. beyond what they would have cost 
had sovereigns instead of paper been the means of payment. 
Chis practice may now be considered at an end, and a very 
different mode of proceeding must be adopted, both with 
regard to the character of the works and the mode of raising 
the necessary capifal. Upon these points there is nothing so 
clear as the report of Sir Rowland Hill, which follows the 
general report of the Royal Commission on Railways (1867). 

Having already compared the improvement of a district 
by a branch railway to the improvement of a district by 
drainage or sewerage, I will now étplain how the general 
Drainage and SanitaryActs enable commissioners and sewer 
authorities to raise money for carrying out improvements. 

In the case of land drainage, under the Act of 1861, re- 
cently explained by Mr. Grantham, the proprietors of one- 
tenth of the land comprised within a proposed district can 
petition the Inclosure missioners to investigate and 
define the boundary’ ef the lands to be benefitted, and, by 
the Sanitary and Sewage Utilisation Acts, one-tenth of the 
ratepayers within the proposed boundary of an urban district 
may, in like manner, petition the Secretary of State for the 
Home Department to fix the boundary of any district to be 
improved. The iti “improvements, having themselves 
been investigated by an inspector sent down by the In- 





loss of the land taken. When referring to this latter case, | closure Commissions orthe Secretary of State, as the case may 
am reminded of the observation of our highly esteemed friend | be, approved by them, and confirmed by Sessional Acts of 


and associate, Mr. John Horatio Lioyd, on the evening of our | Parliament, the whole of the 
first meeting, when he sais, speaking of our position as sur- | distriet becomes 

veyors, that the zeal for the interests of our employers not | im 
unfrequently warps our judgment, and puts a strain upon | anc 


our conscience. Now, my experience leads me to the con- 
clusion that though many surveyors are led in their zeal to 
do the best they can for claimants against railways, whose 


y within the defined 
ratable cost of the intended 
vements, and the rates to be levied may be mortgaged, 
money raised thereby, for the execution of the necessary 
works. Now, as branch railways through rural districts are, 
as I hope I have shown, the most certain means of raising 
the value of property, there can be no reason why the same 


cases are put into their hands, there seldom is wanting, in | course of procedure should not be adopted. The limits of the 
the worst cases of extortion, a legal adviser who, with « full | district to be improved would be defined by the inspector ap- 
knowledge of the value of the accommodation railways | 
afford, co-operates with the surveyor employed, to obtain the | ) 
very utmost be can, and frequently adopts the most paltry | the improvement. At present the construction and mainte- 


expedients te grasp it. Great reliance i placed on the 


— by the Board of Trade, and both the landed and house- 
old property within it would become security for the cost of 


nance of common by-ways fall more or less directly upon land 


disposition of juries and umpires to eplit differences, and it is | and household property, and, as Sir Rowland Hill points out 
»ot an uncommon practice for solicitors and surveyors so to | it may reasonably be inquired whether “ the principle thus 


prepare their cases, after having ascertained the very outside 
to which the railway company will go, as to furnish figures, 
vidence, as much above the sum they really hope to get 


| natural course of things, be gradually superseded.” 


as the company’s offer is below it. i 

Every purchaser for railway companies is alive to these} 
tactics, and will acknowledge that, so long as the only | 

iternative to yielding is an 7 to jury or arbitration, | 
vith all the expense of counsel, solicitors, and witnesses, it } 
is doubtful whether it is not better, on the ground of ex-| 
pediency, to succumb to exaetion rather than to resist it on | 
the ground of prineiple. Though exposure of the manceuvres | 
by which money is squeezed out of companies ofttimes acts | 
advantageously in checking for a time the greed of in | 
dividuals, it cannot be denied that, on the whole, recourse to | 
jury and, not unfrequently, arbitration, is a lamentable 
failure of justice ; and if the railway system is to extend, by 
branch lines and additional connecting lines, to those places 
and districts which are stil) without them, a very diferent 
mode of proceeding for the arquisition of land must be 
adopted. I¢ is beheved by many that, wherever a turnpike 
r | now exists, a railway of some description or other should 
be made, and, if made at a cost not exceeding S000/: or 
0001, will pay & fair dividend ; and the Legislature, by the 
Act of last seaston (The Regulation of Railways Act, 1868), 
delegated to the Board of Trade the power of granting 





licenses to construct and work light railways, which may be 


established may not be sately, justly, and beneficially applied 
to that better kind of by-ways by which they must, in the 
By a 
recent law in France the construction of branch railways has 
already been carried out by the application of this principle. 
The first essential to be secured is that the required railways 
shall be made as cheaply as possible, and worked economical] 
after they are made. Let us assume that “light railways,” 
such as were contemplated by the Aet of last session, ean be 
made (having reduced to reasonable limits the cost of Parlia- 
mentary expenses and the purchase of land) at a cost of from 
50002, to 60001. per mile, ineluding all necessary accommoda- 
tion works, and that, when made, the parent companies will 
work them at 50 per cent. on the gross receipts, though,. if 
the views entertained of Mr. Fairlie’s patented improvements 
are sound, this proportion may be much pes er agp that 
applicable to dividend increased. In this event the liabilit 
of the proprietors in the district to contribute will be lessened. 
The limits of the district having been defined, we may 
suppose, for illustration, that they would reach a mean dis- 
tance of 5 miles on each side of the intended line; so that 
there would be 6400 acres per mile tributary to the railway ; 
and all land, houses, and other property, constituting and 
pew Bev: that area, would become ratable in proportion 
to the t the railways conferred upon them. The seeurity 





as I have just 
il has been this 
Parliament for incorporating a 
Landowners’ Association for the 


set forth, for 


without my own 
personal desire that it may not WWethee the evils and 
contradictions of the present of railways may 
be avoided by the control of the whole being under a 
special department of the State, wi common in- 
terests of the country are much more iy to be considered 
and provided for than by private ies; for, I believe 
with Mr. Baxendale, that the roads of this country should 
belong “ altogether to the people, just as much as the light 
of heaven.” 


WATERS’S FEED-WATER HEATER. 
To THe Eprrox or ENGINEERING. 

Srr,—In your last issue of the 28th ult., I notice a letter 
from Mr. Thomas Aimers regarding Waters’s patent feed- 
water heater. Lf he will examine the Waters heater care- 
fully, he will find a great difference between the heater he 
described and Mr. Waters’s invention. The outward form 
of his reservoir is similar to this and to many other heaters 
before used, and the bringing of the steam in contact with 
falling streams of water is not new either in this country or 
in the United States. 

Mr. Waters’s heater is 9 arranged as to bring the steam 
from the exhaust into direct contact with the cold water pro- 
jected upward from the sprinkler, and as it falls in the form 
of drops every icle is at once heated to the boiling point ; 
the heater ' eapable of heating to this temperature 
about three times the quantity reguired for the boiler. 

No other heater known to me, Or now in use, will heat the 
water to this temperatare. By heating to 212°, while in the 
form of drops, the lime and scale is precipitated in the re- 
servoir of the heater, leaving the boiler entirely free from 
seale or deposit, which it is believed no other heater accom- 


plishes. oe 
Mr. Waters’s heater al] floating impurities by an 
ingenious mechanics? so that by no possibility can 
they enter the boiler. MeoWaters’s heater also takes the 
steam, and passes it’out ii the same line, so that it can be 
easily inserted into the exhaust pipe by merely taking out a 
section of suitable eed 
In the differences above pointed out consist the great 
iority of W aters's heater, and are the cause of its being 
80 intreduced-in the United 4 within the few 
months it has been known. : 
If Mr. Aimers wishes to compare or test these heaters in 
any way I shall be happy to afford him the opportunity. 
Yours respectfully, 
Taso. G. Exuis. 
-square, London, May 31, 1869. 


62, Duke-street, Salisbury 


APPARATUS FOR SINKING FOUNDATIONS. 
To Tre Eprrox or Enetxgerixe. 

Srm,—Permit me again to on your space in refer- 
ence to the a tus for sinking foundations. 

With no desire to rush into print, and resolving on my 
part to close this ee I submit the following 
facts, which may be worthy of Mr. Elder's attention. 

The apparatus, as illustrated in ExoryeertnG of April 
2nd, was desi by me (anboush not patented). It was 
made by the Worcester Engine Works Company, and used 
by them for the express — of sinking the cylinders of 
the Usk Viaduct on the ys, Eredeger, and Abergavenny 
Railway. 


am, Sir, yours peg 
TXON. 
Portsfield-villa, Worcester, June 2, 1869, 


Tomas 


SomETHING LiKE «4 Peyvant.—The Caledonia, on being 
lately paid off at Malta, hoisted a paying-off pennant 500 ft. 
in length, supported at the extremity by a small balloon. 


On the following Sunday she flew a t of nearly double 
the | measuring 910 ft., w enae kept up by a kite 
attached to the end of it. 





Stare Ownersarr or Kathways-—In a recent railway 
suit in Massachusetts, U.S., the counsel rather startled the 
railways 
highways, and that in a very tew 





required to raise the capital—say 6000/. per mile—would be 


possesmon of by the State, and 
arta 
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THE PATENT JOURNAL. ; 
Grants of veeriiend a Protection tot for Six 


894, Vicror CuEMERY, a 
ety Re eh ae 


1261, ‘THOMPSON, 14, Great Nelson-street, “ 
—— *pparetus for working machinery fast 


Vn, ag Scnarr, Leith, “ Improvements in the manu- 
BI ~~ A New-buildings, Londonderry, “ 
1298. AMES NDERSON, ew- Improve- 
elocipedes.” 


ments in v 

13%. Evwarp Crows, Middlesborongh-on- beer i fren tetany 
in appl the waste heat from re 
generat of steam.” 

1333. ADDERLEY SLeren, 224, Lancaster-road, coAR hill, “Im- 
provements in the means of and mechanism for obtaining 
motive power.” 

1337, Robert Craig, Newhattle Mills, Dalkeith, “ Improvements 
in machinery for the manufacture of paper.” 

1365. RopOLPH WAPPENSTSIX, Manchester, “An improved sys- 
tem and apparatus for registering the numbers of passengers 
travelling in or on omnibuses and other conveyances, or entering 
public gardens and buildings.” 

VL 389. Evwanp Nesves Hupsox, 





Perey-terrace, Bayswater, 
“Improvements in carriages, : oe or conveyances pro- 

pelled or moved by the power of persons carried or conveyed 
thereby.” 
1391, CHARLES DENTON AB&I. 20, Southampton-buildings, “Im 
provements in the treatment of cast iron for the production of 
wrought iron and steel therefrom.” 

1393. WILLIAM Bewnetr, Aston, and JOHN CURRALL, Birming- 
bam, “ Lmprovements in kitchen 

1395. WriLiam GALLoway, Craigie, * impr 
for breaking or retarding railway trains.” 

1397. Josera Nexpuam, Chiswick, “Improvements in veloct- 





in a t 


dies.”” 

1989, Joun Matraras Hart, 76, Cheapside, “ Improvements in 
the construction of safes or depositories for security, and in 
secaring the doors of safes or depositories, strong roma, and 
— like places, al 20 iu fire Boon mee the same, part of which 

fey ements is also applicable to the construction of parts of 


sal Euvest Sevp, Princes-strect, “ Improvements in fluid 
meters.” 

1403, Davip PoOSENER and ApoLPH gg ate Manse!!-street, 
Goodman's Fields, ‘Improvements ja pipes for smoking: to- 
bacco.” 

1405, Joun RAmsporrom, Leeds, and Tuomas, Massey Peancn, 
Bradford, “mproyetients in steam amd hydreulle apparatus 
for pumping, foreihg, and measuring water, and for raising 
weights,” 

1407. Furepercn Leow arnt and He2exiAB Hew'rt, Birmingham, 

re gt wr in metallic pens, penholders, and metahie 
boxes for holding pens and other small articles.” 

l4eo, FRancts CHARLES Kwownes, Lovell Hill, “ A new or im- 
proved method of parifying and cust iron inte 
malleable iron, or into steel, ani for the and use of 
materials and —s s for the same.” 

1411. Barrow Hunt, 1, Serle-street, “Improvements in horse 
collars.” 

1412. Heney Myers, Miles-Platting, Manchester, “ Certain 
improvements in doors for furnaces of locomotive and other 
boilers.” 

1418. Epwagp MaYecry, Geonge® MATTHEWs, and Epwarp 
MARsToN, Pendleton, “ Im: ate in furnaces ” 


1415. Epwakp Ster#ens Copeman, Upper King-street, Norwich, 


‘An improved method of and apparatus for communicating | 


between the severs! parts of railway trains,” 

1417, WHLLIAM NEW2ZAM NICHOLSON, Trent Ironworks, Newark, 
* Improvements in hay-making machines.” 

1419. Hecron AveveT2 Durrens, 10, Rue de la Fidélité, Paris, 
“ Improvements in desiccating and preserving meat and other 
organic substances.” 


1421, CHARLES LAUTH, Paris, Rue de Flearus, No. 31, “ Improve- 
ments in dye ing and printing.” 

1423. WILLLAM CURRIB, Edinbargh, “ Improvements in the manu 
facture of cushions, seats, mattresses, life preservers, and other 
articles requiring to be stuffed.” 

1427. WILLIAM Enwaard Newron, 66, Chancery-lane, “ Improve- 
ments in gun locks.” 

1429. JouN Withers, Handsworth, “Improvements in water 
meters,” 

1431. Heney BesseMES, Queen-street-place. “Improvements in 
the manufacture of malleable iron and steel, and in furnaces 


and apparatus employed for their fusion and treatment.” 

1438 HENRY BesseEMER, Queen-street-place, “ Improvements in 
the conversion of fluitl erade iron and molten pig or other 
earburets of iron into fluid homogeneous malleable fron and 
steel, whether such pig or other crude iren is used alone, or is 
mixed with a portion of malleable or more or less decarburised 
iron in a solid or fuild state.” 

1435, Henny Bessemer, Queen-street-place, “ Improvements in 
the construction and mode of working biast furnaces employed 
for smelting the ores of iron, and in the mode of employing and 
utilising the gaseous products of euch furnaces, and also in the 
construction aad mode of workiag blast engines employed to 
f orce air into blast and other furnaces.” 

1437. EDWARD BRENNAN, Manchester, “Improvements in ma- 

chine * for polishing threads, braids, and woven fabrics, part of 
whic h improvements ts also applicable to other p en.” 


purpr 
1441. CHaRLSS DENTON Asai, 20, Soathampton - buildings, | 


“Improvements in galvanic batteries.” 

1446. JOMN BELLAMY Payne, Chard, “Improvements in the 
fittings for roller blinds, parts of which improvements are also 
applicable for suspending picture frames, and for eoupling, 
as, or connecting together the ends of ropes, cords, or 
hands. 

1447. ALaeRT Vickers, Old Broad-street, sienpsonebientets con- 

and sustaining the rails of railways.” 

1453, EWRY Ine, 121, St. John-street-road, 
fastenings and clasps 
articles,” 

1465, THowas Bo.sarvanr, Ledbury-road, Bayswater, “ Improve- 
ments in window sashes, shutters, and frames, and in pulleys 
for the same and other purposes.’ 

1457. Joun Low® Gnearorsx, Kast Grinstead, “ Improvements 
in, urinals,” 

1459, JouN Henry Jonsson, 47, Lincoln’s-inn-fields, “ Improve- 
mente in saw teeth and in machinery or apparatus for forming 
the same.” 

146). ALPRED VINCENT NewrTon, 66, Chancery-lane, * * Improved 
machinery for expressing juices from organic matters. 

1463. Victor p& STAINS, 29, Shepperton Villas, “ improvements 
in wheels, trasdies, and brakes, principally applicable to bi- 
cycles and other light carriages. 

464. Epwand Vindenr Newro®, Oxford-street, and Parnice 
Mor ©Oxane, Manchester, * A new or improved 
fot coating ships, boate, and other surfaces, and for protecting 
and preventi P the fouling thereof.” 

1465. Josern TOMINS and JOHN GAYTON, Birmingham, “A new 


“ Improvements in 
for albume, books, and other like 








te rg Et 


tne | 1400. Winer ALEXANDER pity Hammersmith, 
electro-telegraphic 

10k teams tloseae FONNEBRAU | we 

gee 4 “Im- 

iF ie teeating ak aad tin Gone appa- 


1470, IKAAC BATTINSON, Geonce BATTINSON, and THomas 
Eometen eke Hatifax, “ Improvements in machinery for comb- 


and other fibres.” 
1471, Jounx Fawcert, Huddersfield, * * Improved means or appa- 
ratas for measuring oi! or other 


1472, CHAntes Fexuvson, Glasgow, hee so ge the 
washing, brushing, ailing, and corking of bottles, th 


+ part of 
whites aconeniens to: Also applicable for r other purposes.” 

1473. JAMES Bowness, Manstield, in hinery 
ee erty for steaming and compressing, tobacco.” 

Mi4, cade aged FRIEDMANN, “ilation-garden, ° ‘An improved orna- 


lor personal wear.” 
a ‘Warren ¢ ADOGAN, 14, —— Ann-street, eo ay “Im- 
rs the ends of 
straps or bands.” 


M6, driving straps Sreruenson, Sculeoats, “1 te in 
epparatus for facilitating the consumption of amoke in far- 


1477. fakes Srorey and Joun Hunnzy Storey, Manchester, and 
Newey LeA, and Tuomas LANs, Birmingham, “ rovements 
im means for controlling the discharge of water from stand- 

drinking fountains, and ball taps or valves.” 

14 Joun Kippax and James Kirrax, Bolton-le-Moors, “Im- 

vements in the method of weaving counterpanés or quilts.” 

uw CuasLes WILLIAM LAmcAsTEn. New Bond-street, “ Im- 

coved apparatas for concentrating shot.” 
JAMES THEOpoRE Garirrin, 166, Fleet-street, 
ments in the manufacture of knives and forks and in 6 for 
the same.” 

1481. Wirtsaw Frsiey, Stockport, “ me otis 2 in working 
and applying the om of railway carriages, and in apparatus 

connected therew 





means, 











1482, Henny she Lit BARLOW, Manchester, “ Improvements 
in cases for bottles and glass or other cups.” 

1483. Guondes FeLIx, Henry IvakR Axeuh, Ferorvann BANG, 
FrRANcows RocH, CHaries MOonesTIER, and J6AN Pines 
ALern Fieursr, Paris, “An troprovement in liquids for the 
- nmaronee of sheep's or other woo! or other animal textile 

‘ous Tm 

1484. Monrrz WoLsLKy, 5, Pilgrim.street, Lodgate-hill, “ An 
impruved sliding fastening or lock for coe. ,bocket-books, 
Boxes, satchels, bags, and other similar art 

1445. FRaxcis Hixpiey, Kich d, provements in horse- 


1466, Jons Hewry Jonnxeon, 47, Lineoln’s-inn-fields, “ Im- 
——— the treatment of beetroot and other pulps, and in 

machinery or apparatus employed therein.” 

saat. Opeanuges Easton Spoonsr, Bron-y-garth,. Port Madock, 
and Georok Augustvs Huppart, Geyser, “Ierprovements in 
the coustifuction of railways.” 

1488, GEOnas Eeepaoon Bousrrstp, Loughborough Park, Brix- 
ton, “ luaprovements in apparatus for lifting building blocks of 
stone, comerete, or other material, and for disengaging such 
blocks from the lifting apparatus.” 

1490. Isaac Monnis MiInBaN«, Greenfield-hill, * Improvements in 
cartridges for breech-loading fire-arms.” 

149. Valentine Ruwsey Bares Eton, Marylebone, "anes 
arrangements for giving motion to wheels, specially applicable 
for the propulsion of hand-power carringes,.” 

1492. Samus. Corsert, Wellington, “ Improvements in veloct- 


veden.” 





I 

1493. Lous ANTOINE Vieror Dunowna, Leicester-street, Leicester- 
aquare, “ Improvements in the manufacture of gas for lighting 
and heating pu pOBER. and in the apparatus employed therein.” 

1495, WILLIAM WILKINSON, Seymour-strect, Euston-square, and 
Marx Boss, 60, Cleveland-street, Fitzroy-square, “ Improve- 
ments in embossing, printing, ¢ aod or 
glass, metal, wood, canvas, or other woven prepared fabrics 
or other substances, and the preperation of the material 
or materials and ingredients ——— therein, and mchinery 
or apparatus appertaining to a part thereof.” 

1497. tuouas & BeaNneY, Braeon Hall, Norfolk, “ Improvements 
in the mounting and working of defensive armour for the pro- 
tection of ordnance in battery and In ships’ fortifications and 
elsewhere, and in apparatus connected therewith,” 

1498. Fexvinasv Kons, 6, Nobert-street, Adelphi, “ Improvements 
in the mode of extracting the juice from sugar cane, beetroot, 
and other plants.” 

1499. Rupvotrn Bopwer, Osborne House, Holland Park, Joun 





James Boower, Newport, and Lovis Runvotra Boomer, 2, | 


Lansdowne-road, Notting-hill, “ Improvements in firegrates, 
applicable to steam-boiler furnaces and other farnaces.” 

1500. Kopsrt Wuson, Patricroft, “ lmpre te in 
for preparing to be spun, and for spinning and doubii 
and other fibrous materials.” 

150L, Tikwny pe GAgns, 2, Summerfield- street, _Ecclesall-road, 
Sheffield, “ Improvements in gas mil 

148. Rowseat HaRLow, Heaton Norra, = 
water boilers used for heating purposes ” 

164. Davin Hirowss, Halifax, “Improvements in looms for 
weaving.” 

1505, ASOREW Dtwns and ALexAnner LipogLh, White-stroet, 
Southwark, “ Lwprovements in the construction of metal cans 
or tina.” 

1508, CLINTON EpecuMse BRoomANy, 166, Fieet-street, “ Improve- 
ments in apparatus for applying brakes on railways.” 

1507, Tomas Waient and Isaac Fox, Nottingh bed 
ments in the manufacture of lace made on bobbin-net or - twint- 
lace machines, and in the machinery or apparatus employed 
therein.” 

1508. Sawren Witeonw Crank, Tower Royal, and Wi.iaM 
Rosert SyYxsa, Clapham, “Improvements in hand signal and 
other railway lamps,’ 

1509... WitiAm Epwanp Newton, 66, Chancery-lane, “ Improve- 
ments in factory sliver cans.” 

146. Writtiam Rorrer Lake, %, South 
provements in revolving firearms.” 

1611, Wiiaam Roserr Late, 8, South ton-buildings, “ Im- 
provements in apparatus for drying wager.” 

1612. Witisam Roser? LAKE, 4 mild “ im- 
proveme: mis in machinery for forming the threads of metal 
screws.” 

1514. Amos TatHaAm, Ukestone, “Improvements in the mana- 
factare of barbed needles.” 

1616, Twowas Face and Jesse — 29, Haymarket, “Im- 
proverments in the manufactare of waterproof garments or 
overalls.” 

1516, CHARLES Moseuey, Manchest in the 
om at peas of india-rubber bags for an manufactare of felt 


1618. James Watxrworte, pF mary ‘An invprovement in fire- 
grates suitable for stoves, domestic and other fires.” 


te 





7 
Z, coon 








* Improvements in hot- 





ot tase lh be 
pton dings, “ Im- 














adiiasion of air | 1523 


} 


Frepeaicx JOUNHON and Wit4AM WATCHMAN, 3 and 4, 
Little Love- in umbrellas,” 
2s, WIsan Gavan Mildmay-park, a nee cma in rail. 
in apparatus 


way brakes, and connected therewith. 
uae, ” amas LavesRy, a ee and TRromas 
COLLeon, Black! 
1533, Jamie SAWYRE can JAMES ax “Im- 
Pe gter sar are tnt | of and in apparatus for the propulsion 


164, Ricnand Epwarp Keens, Red Lion-court, Fileet-street, 
“ An improved more of and means for securing panes of glass, 
more for street lamps or lanterns.” 

1585, ABRAHAM VAN WINKLA&, Southampton-street, Bloomsbury, 
* An improved device for securing corks in bottles.” 

1536, WiLtiAM Rosraer Laks, 8, South iid “Im- 
Ss in machines for manufacturing: capsules for closing 

and other vessels.” 


ottlen, jars, 
1538. WILLIAM MAntTIN, Manchester, “improvements in peram- 
bulators.” 


a = Gas ro va acer poe secre mae 
means ing gases vapours 

in the of extract ee ae the 

the construction 

is also 


— material in mixed pe oo and in 
pom ren tus theref| 
rye ney other purposes.” 
144 Jon TEMPLETON Locas, 89, Brecknoek-road, Camden- 
ne ALrnep WAnN BANKs, Newgato-ntreet, “ Improvements in 
and other like vehicles.” 


146. AVID penne, New York, “An improvement in shoes 
for horses and other animals.” 

154s. Francis ZYSet and > an tae al Bonverr, Birmingham, 
» Certain in 

1550, Witsend sag roma Howth, 
Dublin, “Improvement ja.cnpe or covers for tops of bottles 


and other Ifke 
Dye The Bank, Worthing, “ Im- 
is for securing or fastening the re of 


safes and strong 
1534. ALRXANDER JON ponte, Millwall, « ‘ Improvements in 
vessels wiihane of water.” 
Lu ALAN oe AVIN, ae eens a “Im- 
in constracting and hips and 


other 


1558, CHAUNCEY CoLTON PARKER, ar U.S. “An im- 

rovement in cord a eee for curtain fixtures.” 

1 Jonny McMutas, Dumbarton, and James Poe sneer 
Glasgow, “ Improvements in the Moe} pe sci weraioed fron and steel 

stroeturer 

1%, Thomas 8 Sesame Cairns Powe, Riverhal- 
street, “ Improvements in means for conducting jucting eléctricity for 

or itting signals and alarms.” 

1566. Joun PHILIP NOLAN, Royal Artillery Barracks, Shoebury, 
ness, “Improvements in salle gutimeate for measuring distances 
particularly applicable tu ik 

1568 George JOmMNeTON, San Francisco, Seclan, (ieittornie, “ improve- 
ments in the distillation of spirituous liquors, and in apparetus 
to be employed therefor,” 


‘peo soe Months on the 


Deposit of Gpecifention. 
1560, ALEXANDRE Sane oye wet Rue de Villiers, Paria, 
” Certain lectric 


improvements in e' clocks.” 
Patents on which the Stamp Duty of £50 has 
been Paid. 


1466, Joun Toomson Kam, 4, aqueous. ae ee 
oni like tools and afticion,”\-Deked Soh Ma wren 
and like tools and articles. me 2 

1467, Epwarp BevAN and Apel FLAMING, "birnoutionA, “Tm- 
proved means ol and apparatas fof warming and keeping 
warm articles of food, particularly infants’ food.” —~ Dated 

25th May, 1966. 

M71. James DAVgyrorT WHELPLEY and Jacos Jones Stonen, 
Boston, U.8., “ Improvements tn the use and application of fuel, 
and of chemical re-agents to elimi its j rities, or those of 
the substances jt is to heat.”—Dated 26th May, 1 

475. Dayip Tomson, Old-street, St. Luke's, z~¥ WILItAM 
Porrex, Manor Park, Lee, “ ben ero mre n= in machinery used 
aes and forcing water other fuids.”— Dated 2th May, 

a. 

19%6. WititAm Epwigp Newton, 66, ChanceryJane, “im- 
provements in railways, and in propelling and vessels 
by means of or chatns.”—Dated let May, 1866. 

1505. Wiiasaw Bayuses, jun. Wolverhampton, “Improvements 
in the m of continuous wroaght-iron fencing, hurdles, 
and gates.”— Dated 29th May, 1866. 

1506. Hues Scuorie.y, Colne, “ improvements in weft forks and 
in tools employed in the manufacture thereof.” Dated th 








— Le 














May, 1866. 

v0. ’ Gronar TOMLINSON RousPienp, borough Park, 
“ mineere in y for "Dated 0th 
May, 1966 

24091. Jonmrn HALA, 12, Clark-atreet, , “A new or im- 
proved ki nd of pertorated e r target,”-—Dated 


29th May. i 

1492. JAMES DAVENPORT WueELrory and JAcop Jonzs | apa 

, UA, “An and pr en ge oo 
tom at, hh which they call a draft and wheal 

pag cy | Davenronr WwetrrY an and Jacon a STORER, 
Us, “An or obtaintug 
a impro fra ren a re 

rticularly to the 


a of suiphurets.”~—Dated 29th 
Patents on which the sil se aloe tab 
1637, ALpanep Gttezr, Oxford-street, “Improvements in the 

construction of packing-cases or boxes for holding bottlen ether 

ap! ae alee ncn poe 4 
1653, Midas Epwane Newren, 66, Chancery-lane, “ improve- 

mens i he onmiretion operation of shet-proof gun, 

towers, and the working guns for sex, vessels 
toting hmrboar defense, urs, ot land fortientins "Dried 





ist May, 1862 




































































































































ENGINEERING. 


FLOATING DOCK FOR BERMUDA. 
CONSTRUCTED BY MESSRS. CAMPBELL, JOHNSTONE, AND CO., ENGINEERS, LONDON. 





i 24 ft. total breadth, &4 ft. 

dock, and 7 over all. It is divided longitudinally 
into twenty-four compartments, eight of which are water- 
tight, and each of these are i ivi i 
emaller compartments not water-tight, which, transversely, 
are cut up into six chambers, by which the position of t 
dock in the water is regulated. 

On 294 of the second volume of ExcineERive we 
published diagrams and a fall description of the construction 
of this dock. 


Deata or Ma. James Haut, or Ansrpeen.—Early on 
Saturday morning, while attending a fire in the vicinity of the 
works owned by his firm, this worthy citizen and eminent 
naval architect suddenly, and without a word, fell dead beside 
those who had been ing around him. Many persons who 
read these lines will regret the loss which scientific shi 
building has suffered in the death of Mr. Hall. His frie: 
are to found the shipowners of all parts of the 
world, for the Halls of Aberdeen have long had a world-wide 
fame. The deceased gentleman had just entered upon his 
sixty-sixth year. 


Orestse or tas Newsy Baines Brascn or THE 
Fuawnss Rattway—This is an addition to the many 
i , and affords the best railway 

indermere Lake. The line com- 

miles from Ulverstone and skirts the Green- 
as far as that village, which 
confluence of the rivers Crake and Leven. 
these rivers by a wrought-iron viaduct, and 

i t valley of the Leven, passing the 
averthwaite and barrow, and terminates on 








the 
of 


at the level of Windermere Lake. The station, | 


called “ Lake Side Station,” is very conveniently 
tourist and lake excursion trafic, the trains 
one side of a platform 365 ft. in 

steamers of the Windermere Steam Yacht 
on the other side. The length of 

been two years and a half in con- 

ks are of a very heavy character, nearly 


—— —— ~ — ee 


MR. JAMES HOWARD ON THE PATENT LAWS. 


regret that we cannot find space for the whole of 
| the debate in the House of Commons, on Mr. Macfie’s motion 
| for the abolition of the patent laws. The remarks of Mr. 
Howard, the member for Bedford, deserve be recorded, 


| existing law and its administration. great objections 
to tho pateat Inne anes uss Go Gass eomatntiny ma 
|u application for patents. The jesrned mem- 
te for ‘Richmond eal i 1 


officers of the Crown to institute a proper inquiry; but, 
seeing that they received about 16,000/. a year for that duty, 
it was desirable to know why they not perform it. 
The difficulty in trying t cases arose from the 
that the ifications were allowed to 

that it was impossible to say what was 

and if patentees were bound to grant li 

terms, the objection to ts on the score of being mono- 
lies would at once fall to the ground. He would ask the 
nase wesiine ® tue Riaty Gat Oe Seen Se 
engine, the electric telegraph, screw- lier, to 
mich the honourable and learned, member fo ichm, 


indi —_ 
it was hit jupon 
He repeated that the arguments whi 
not so much to the conclusion 
be 





any one could go into that museum and trace the progress of 
t 


every invention step by . He could not help thinking 

Ghot's caller ectaltidiasent in England,. whether with or 

without a patent law, would have a great effect on the 

national weal. A somewhat subtle distinction had been at- 

tempted to be drawn between the uction of a 

a machine or other invention, but re 

have a common origin; and the author of the 

great a right to the i 

the other. The noble lord who drew a distinction 

a book and a machine said no two men ever wrote 

book at the same time, but he uently found 

authors conveyed exactly the same ideas, not in 

same words, tenes Pipers simultaneously. If two 

however, invented the same machine simultaneously, it was 

never found that they treated the details in the same way. 

of the hon. and learned member for Ripon 

was untenable. He said the laws of nature were the com- 

mon right of mankind. That would be freely admitted ; 

and the inventor made use of the laws of mechanics just as 

the author of a book availed himself of the common lan- 
e of mankind. The hon. member who introduced this 

subject said he would not withhold compensation from a 

meritorious inventor; but who was to be the judge 


erful political friend to solicit, him 
aim for any invention. Inventors from 
perience had quite enough to caution them agai 
t or official ; 
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LIMEHOUSE BASIN IMPROVEMENT. 


the company was e to 
in within the county of Middlesex, to 
proceed as far as P. and establish a means of 
communication between the parishes of lebone, 
Paddington, aod St. TPameras, and the Midland 
counties. For many years the sole outlet of the 
traffic was at Brentford, and the bulk of the goods 
conveyed up and down the canal had to be trans- 
shipped from vessels in the Pool upon nae and 
broaght up the river, or floated down it upon lighters 
to the ships below London-bridge. It was not until 
1812 that a new company obtained an Act by which 
they were enabled to construct eight miles and a half 
of canal, commencing at Paddington at the end of 
the Grand Junction, skirting Regent’s Park and the 
northern suburbs of London, and terminating at Lime- 
house in a basin about half 2 mile below the Shadwell 
entrance of the Loudon Docks, a mile and a half below 
London-bridge and a third of a mile above the Lime- 
house entrance to the West India Docks. This canal 
was not completed, however, for eight years, and it 
was opened by October, 1820, for traffic. The en- 
gineer of the work, one Mr: Morgan, an architect by 
profession, had ‘provided a width of cutting at the 
water level of between 50 and 60 ft., the depth at the 
sills being 5 ft., and the capacity sufficient for barges 
of 100 tons burden to navigate from Limehouse to 
Paddington. The locks were all made double to 
economise the consumption of water, and to facilitate 
the passing in and out of barges, and the last pair of 
lucks opened into the terminal basin at Limehouse, 
originally about 5 acres in extent, and with a depth of 
18 ft. of water below Trinity high water. When first 
made the canal entered the basin at its north-east 
corner, the access to the river being obtained by 
means of a lock on the south side of the basin, and 
about the middle of its length, a second for the 
passage of barges having been subsequently added. 
Two public roads ran over these entrances, and are 
carried over the narrow barge lock by a fixed bridge ; 
the larger, or ship’s lock, a cut 120ft. long and 
30 ft. wide, being crossed by a swing bridge, which 
is opened to admit the passage of vessels. As soon 
as the canal was ¢ompleted an enormous augmen- 
tation of traffic ensued: instead of the long journey 
up the river to Brentford, the coal and mineral 
laden vessels were enabled to discharge their cargoes 
into barges at the Limehouse Basin, and receive 
the various goods brought on the canal boat 
from the numerous shires. In 1848, when W. Rad- 
ford was the engimeer to the Regent’s Canal Com- 
pany, business had so increased that the incessantly 
erowded basin was found to be far too small to meet 
the growing requirements of the trade, and the basin 
was hastily enlarged to'an area of 8} or 9 acres. But 
traflic still increased, until at the present time at least 
a million ond a half of tons are annually conveyed up 
and down the canal, about two-thirds belo ing te the 
former class, consisting mainly of coal, and one-third 
to the latter, for the most part ballast and building 
materials, 

In July, 1865, acting under the advice of their en- 
gineer, Mr. Edwin Thomas, the company obtained an 
Act for alterations and extensions which were found to 
be requisite. In the previous year powers had been 
Fe oe py a greater enlargement —- was afterwards 

ecided ; it origi inten ta ¢ the 
Limehouse Basin ey, to absorb wine, its 
limits the widening of the short caval between Bromley 
and the Thames, and known as the Limehouse Cut, 
the ot’s Canal Company ing to allow a 
right of way to the trustees of the former channel 
through the Limehouse Basin into the river, This 
resolution was abandoned, and the additional works 
shaped themselves into an extension of the basin 
to an area of 10: acres, the construction of a new 


more. 

The extension works, then, of the Regent’s Canal 

were sanctioned in 1865, and commenced on 

the May, 1867, the Derby day of that year, and 
by a curious eoinci t 


season. The contractor who had undertaken the con- 
struction of the work having for some reason declined 
to commence, the resolved to carry it out 
themselves, and the works are, therefore, all the more 
interesting from the fact that the able designs of Mr. 
Thomas are being completed with a remarkable 
degree of excellence, under his superintendence, and 
without the intervention of any contractor or sub- 
contractor. Commenced hurriedly with planks and 
barrows borrowed for preliminary excavations, 10,00/. 
worth of plant now stands upon the works, and 
whole progress of the undertaking was interrupted 
only by one mishap, when the west wing wall of the 
Limehouse Cut lock, which stood on a thick bed of 
sand, gave way. 

The cofferdam, which is 520 ft. in length, protects 
the whole of the new work on the river front, and 
extends from the side of the company’s barge lock 
as far as the west side of the entrance to the 
Limehouse Cut. The dam has proved one of 
the most successful on the river, no trouble from 
leaking having been experienced during the whole 
of the time it has been im service. It is pro- 
tected on the face by a row of fender piles 14 in. 
square, and driven at intervals of about 12 ft. Five 
feet to the rear comes the outer sheet piling of timbers 
of the same scantling, braced with four rows of 
walings, the top row 12 in. by 6 in., the others 12 in. 
square. With an interval of 6 ft. 6 in. the inner row 
of sheet piles are driven, the timbers of these being 
13 in. by 13 in., connected by walings 12 in. square, 
and the intervening space is filled with puddle; to the 
rear is a row of counter piles, 12 ft. apart, braced, 
and made to stiffen the main structure by three 
systems of struts, a series of intermediates and 
two of oblique rakers, converging from the counter 
piles, to the back of the cofferdam where they engage 
with different tiers of walings. The piles, which 
were all cut upon the works, are driven into the 
blue clay, which, overlaid by a stratum of shore 
deposit, forms with one exception the foundation upon 
which the whole of the mont stands. This exception 
occurs 120 ft. from the east end of the river wall, 
where a fine sand crops out, and deepens towards the 
Limehouse Cut, where at the end of the new wall it 
was found to have adepth of 13 ft. It was here that the 
wall of the Limehouse Cut lock was lifted by the water 
last August, and the cofferdam had to be speedily 
extended, in a somewhat altered direction, as it was 
made to enclose the west wing wall of the lock, and re- 
turned at the end for some distance, to cut off the water 
from the sand on which some adjacent houses stood, 
and which, together with the old = were in danger. 
The wall was then hastily completed, the sand being 
excavated, and 13 ft. of concrete put in upon the clay. 
This wharf wall, for its whole length of 260 ft., has a 
batter of half an inch in the foot, and is of brick, 11 ft. 
thick at the footings, and with a concrete backing of 
2ft. 6in. At frequent intervals cast-iron fenders are 
bolted to the face of the wall to protect it from the 
blows of vessels coming alongside. 

The new entrance ito the Limehouse Basin is 
situated at the western end of the wall; it is 60 ft. 
7 in, wide at’ the coping level, and 350 ft. long. It runs 
obliquely from the river front in a north-easterly diree- 
tion into the enlargement of the basin. The entrance 
is divided into two chambers, one 120 ft. in length 
and a second 230 ft. long, separated from each other, 
and closed off from the river and the basin by three 
wrought-iron gates of the same dimensions and de- 
sign. . The a of so dividing the lock is to econo- 
mise water to save time in ing vessels to and 
from the river. The level of the lock sills is 28 ft. 





below the Trinity high water, to which level four 
acres of the basin are to be lowered, or so large an 
larea of it as will not interfere with the existing 


= entrance, and the erection of 260 ft. of river | jetties on the wharf walls of the basin. The outer en- 
wall, which would form an extensive wharfage | trance of the lock is protected by a rubble apron of 


front 100 ft. im depth, and extending down the river 


from the new look to the entrance of the Limehouse | sheet piling in front of the sills, which are laid in 
consider. | Bramley Fall stone 2 ft. thick on 5 ft. 6 in. of brick- 


Cut just mentioned, This work is ane of 
able ~~ , it having been made about the time of 
Queen fenbeth, to’ ancommedate the traflic on the 
river Lea, then very considerable. An old timber 
lock of small dimensions guarded the entrance, which 
padeahy Micieis eiste Ue liens Senet, enti only s 
ew years ago the lock was swept away and replaced 


Kentish rag grouted in cement, and by a line of elm 


work, and 1 ft. of conerete set in cement. The 
inverts, curved to « radius of 126 ft. 9 in. are in 
brick 3 ft. thick, the top course being laid endwise, 
and with a footing of concrete from 12 to 18 in. 
thick. At the entrances provision is made for 
any necessity which might arise in the future for 





by an economical structure, erected by Mr. Beard-|< 


neidence it happened that water | t 
was admitted into the enlargement of the basin by the | i 
.| breaking of the dam on the same festival of the present 





si granite; 

of Bramley Fall 18 in. thick, laid upon 3 ft. of brickwork 
and 1 ft. of concrete; the sill stones are 3 ft. deep ; the 
pivot stones, upon which the heel posts of the turn, 
are of granite 8 ft. square, and 3 ft. 6in. thick ; and 
the hollow quoins up the sides of the lock wall, which 
receive the heel posts, are of granite, laid in stones 
7 ft. by 5 ft. 3in., by 2ft. Gin. thick. The cast-iron 
roller paths w which the gates travel to and fro 


the | are upon the Bramley Fall stonework of the plat- 


form, except at the joints of the roller paths, where 
bed stones of granite are substituted. In order to 
prevent as far as possible any accumulation of mud 
upon the latforms, the invert of the lock is 
lowered 2 ft. in the centre, and curved to such a radius 
that at the sides the level of the invert and the cham- 
bers coincide, the width of the lock at the bottom 
being 59 ft. 2in. The side walls are in solid brick- 
work, with a batter of }in. to the foot, backed 
with concrete, and faced, excepting in the gate re- 
cesses, from the coping to within 7 ft. of the invert 
with blue Staffordshire bricks; and for a depth of 
14 in. the brickwork is set in Portland cement, the 
remainder being laid in Warwickshire blue lias lime. 

The flushing culverts on each side of the lock, and 
built within the side walls, are, in common with all the 
rest of this work well arranged; the channels are 
4 ft. 6in. by 8 ft., with fourteen discharging openings, 
seven on each side, five of which enter the lock at an 
angle of 45° pointing towards the river, and two at an 
angle of 63° in the opposite direction. The gradient 
of the culverts inclines towards the outer mouth of the 
lock, so that, when scouring is necessary, the flushing 
water may flow towards a pump, which will be fixed 
upon the temporary wrought-iron caisson. The 
culverts throughout are built of Staffordshire brick, 
set in cement, and the discharge openings are made of 
larger cross section than the culverts themselves, 
being 5 ft. wide and 8 ft. high. This increased width 
has been given to permit a free flow of the flushing 
water into the bottom of the lock. The sluice cham- 
bers are 10 ft. deep by 7 ft. wide, and 12 ft. high, 
being made so capacious as to facilitate the repairs of 
the sluices when required. The entrance to the cul- 
verts is faced with Bramley Fal! stone, into which is 
recessed a cast-iron frame, carrying on its face the 
sluice guides and the brass working faces. By this 
means the flooding _ a can be easily removed, and 
replace a duplicate when necessary. 

The inner mouth of the lock opens into the enlarged 
Limehouse Basin, which has absorbed about 14 acres 
of land, before crowded with miserable tenements. The 
new length of quay wall constructed in the basin is 
370 ft., extending from the barge-lock to the west side 
of the new entrance. The alterations commenced 
with the erection of this wall, which was begun two 
years ago, and which was built in a trench, care being 
taken to leave a sufficient thickness of earth between 
the new work, and the water in the existing basin, 
until the wall was completed, and the inner gates of 
the lock in place.. When this was done, the trench 
was gradually excavated towards the basin, and the 
intervening earth removed by degrees, until the weight 
of water in the basin burst through the reduced barrier, 
and the e ment was filled, still leaving a large 
quantity of spoil to be removed by d i : 

About 200,000 cubic yards were taken from this 
part of the works, consisting for the most part of the 
blue clay, and as a large number of the coal-laden 
vessels which di their cargoes for transit up 
the canal clear outwards with ballast usually obtained 
from the river, the engineer was enabled profitably to 
dispose of it without the labour and ex 
moving it. In this way 180,000 cubic yards of 
ballast were disposed of, and the rang nce 
the works will be about equal to the 
— At the copi vel of the new wharf wall 
or its whole length will be laid a tramway, on which will 
be mounted a pata Bere. and fixed hydraulic 
hoists will be erected where necessary; but there will 
be no timber jetties on the south side of the 
as at present exist on the north side. The 
of the wharf is about 2 ft. higher than that of 

ing and the footway along each side of 
walls’ and this difference of level is met 
stepped landings leading to the wharf. In 
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present levels are v 
to the alterations, and the new road which the com- 
pany bas constructed to replace the old narrow street 
is 6 ft. higher than was that thoroughfare. Im ¢orise 
uence solely of the existence of a toll gate upon 
mmercial-road, in the immediate vicinity, a con- 


different to those existing prior | 





siderable traffic is thrown upon Narrow-street, a traffic 











For operating the s bridge two rams are employed, 
which will mostly ay op with the turn Vin. én diameter and 38 thean thé one for opening, the 
years hence, when the tolls will be disconti i bi Wifected by means | f 
the Commercidl-road will then receive all they chains attached to a qu ram. 
which now makes a considerable détour toigm iliary hand power is alse in case | é 
— of The Regent’s Canal Compamgwere, fof the t of the emgimew fie may be 

wever, bythe terms of their Act, to p porarily supplied. In the are 
ac ati superior to that before exi alongside the water gates. 
this necessity byte the construction of this plant is, however, laid in 
swing b: the lock, and a widenii bers beneath the level of covered 
streets. The Seep tick with all the rest’ a cast-iron grating, 80 lost to 
work was at the Elswick Work or storage room. 
long, and crossing the lock upon the skew li r present two 20-horse iagines and four 
span of 67 ft... [tis balanced with 200 tons afk ge} accumulators supply all the p for work- 
and turns upom.ap hydraulic ram 50 in. im ingall the machinery, but au engimgef 80-horse power 
The substructure consists of seven plate girders,¢p is now about to be fnid down ta. the smaller 


2 ft. 6 in. apart, and braced together by transverse 
girders at intervals of 8 ft., excepting over 
where they are only 3 ft. apart, the d 
girders there being 6 ft., decreasing rapi 
and thence tapering gradually over the lock 
plate on the opposite side. The top and 
are continuous across the whole width of 
distance of 15 ft., so that the substructure; 
box girder, access to which is obtained bymenns of 
manholes in the web plates. On each Side of the 
carriage Way, which is 15 ft. wide, cantilevers 

to the outside of the outer longitudinal girder a 
footpath, the ends of the cantilevers being chy 
a light wrought-iron facia girder, ornamented with 
arms of the Regent’s Canal Company. A light 
iron lattice fenge;-with a cast-iron top menikt 
above the facia girder, and is stiffened with + | 
iron stiffeners spaced about 8 ft. apart. The ‘orm 
of the carriag@: way consists of cast-iron red 
plates 18 in. square, bolted to a greenheart i 
the footpaths age made of asphalte laidjom jin. 
wrought-irom plates. ‘The whole weight of the Bridge 
is about 450 tens, which rests partially upon the bed- 







plate secured to the top of lock wall, so that theroade}. 


t 
+ 


way of the bridge is 4 ft. above that of the cop 
The principal ‘weight is, however, carried upon te 
50 in. ram before mentioned, which rests upon’s 
granite block 8ft. square by 3 ft. 6in. thick,. and 
weighing 17 tons—the heaviest single stone upon the 
works. This block rests upon a column of brickwork, 
carried down 32 ft. below Trinity high water to the 
samedevel as the foundation of the lock walls. To 
the-rear of the supporting colamn a brick bed has 
been.constructed with a wide ehase on the upper side 
corresponding to a similar chage in the top of the bed 
stone to allow of the remova}‘of the ram for repairs; 
in such amecessity the bridg@would be keyed up so 
as to take the #am, which could be then 
removed. The roller ee 
the bridge rests, is kept flush with the quay level, and 
consists of an iron box, cast with a radius of 38 ft. 
6in., and with a slot in the upper side for the whole 
of its lengile; a -web:plate fram the rear end of the 
bridge is extenided’so” as'to pass through the slot, 
where within the box" it takes hold of the cast-iron 
rollers which support the wlanced end of the strue- 
ture. In the @peration of Spening, which can be per- 
formed in 14 minutes, the bridge is raised 6 in. by the 
ram, and 49 seeonds are ample to close and lower it 
into place. iy is 

The three pairs of lock-gates are all 6f similar de- 
sign, 32 ft. in height, with wrought-iron gad ers and 

posts, and “et 


skin, and east-iron rt mitre 


7 


sills ; the lower part of the‘gates'ts made water-tight, | i 


with an iron skin on both sides; but from that level to 
the top the outer or convexside of the Pym: only are 
covered, the intier side being framed and protected by 
vertical oak fenders. Thejfotal weight of each gate 
leaf is about'*80 tons, g, considerable portion of 
which is taken off by-thé water-tight compartments. 
The gates at the bottom elose against a strip of oak 
6in. thick, secured to the ite sill, the top of 
which is protected against damage from dragging 
pres hee iron core plate, —_ extends across 
the w width of therleck. ~The gates are opened 
and closed in-the wsteal wambter, with a pair of chains 
to eath leaf, which ere*Padsed from the Were 
engines down a channel, Whigh opens into the side 

the lock, and through yee chain passes over & 
roller“to the gate. The r are so placed in the 
chatziel as to be easily removed for repairs, and the 





ithe gates and bridge, keep it 


;}saved the Regent’s Canal 
ecured to them better work than. 









ones, which, besides the duties 
operation nearly 
twenty hydraulic cranes upon 
Po facilitate the entry of ¥ 
a timber jetty, projecting 54 ft. 
being constructed to check the.ht 
—" ‘an eg Point, 
, close to the lock entry. 
The total cost of the ml 
the Parliamentary estimates, \iseabout 180,000/. | 1 
There have been purchased at least 10,000/. worth 
of plant in their execution, and over 90,000 cubic feet 
atpnber we eaployed’ the formation of pou’ om. 
other piling. In the quoi , and sills 
‘between 60,000 and 70,000 pag a + Fall 
and Cornish granite from the Delank quarries have 
been used, and 2,000,000 of brigkit have been used in 
the work, the quality of which ut is of marked 
excellence. the absence of a tor has not only 
much, but has 
would have ob- 
ements been in 
icers. 
plans so well, 
e himself, un- 


the stream, is | ¢ 


} to the opposite 









tained had the execution of the imp 
‘other hands than those of their 

Mr. Thomas, who has ar ; 
has seen them carried ont 4% 
hampered by difficulties or ‘om contractors. 
The ironwork furnished from is as good as 
could be turned out, and the Limehogse improvement 
works, when completed, will scarcely be surpassed by 
any similar work upon the river. 





THE WOOD SCREW MANUFACTURE.» 
It is not easy to grasp, , the extent of 

mec of one thousand mi 

ike pieces of iron yearly. 

ham eas now uces rather 


pon which the rear end of | week} 


comparatively. primitive machinery, Yet the trade 
was a and Mr. . of. Birmi 

was, . —as his firm, Messrs. N: 

and Chamberlain, certainly 


facturer-of screws in the 


opening and closing gear is operated from the quays. purchaser Or. 
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ning and closing | the Maher 4mme 


current which | serewibel 


ments, as stated in| toms 


At one time not 
B Were sent weekly 


y terrific “ discounts.” 
per cent. from the list 
ing, as Nettlefold and 
in once did, the discounts b 
rice of screws by about 15 per 
bi out their competitors, who 
were Making screws at the former scale of prices. 
Great numbers of machines, although these machines 
are of but three kinds, are employed in screw making, 
the threading machines forming 
minute, while the turning machines turn ten a minute. 
of the slit or slot in the head of the screw 
saws, of which Messrs, Nettle- 


six screw threads a 


is effected by circular 


fold and Chamberlain use and wear out 150 gross, 
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SYSTEM OF MOUNTING AND WORKING GUNS. 


DESIGNED BY MR. JOHN COOPE HADDAN, ENGINEER, LONDON. 
(For Description, see Page 388.) 
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CHAIN PUMP. 


CONSTRUCTED BY MESSRS. R. MORELAND AND SON, ENGINEERS, LONDON. 


FIG, 





aecrioa 
410.6. secrrom eter. 






We give, above, engravings of a chain pump fitted with the 
chains, designed and patented by Mr. David Thomson, and 
of which a model was exhibited at the Conversazione held 
at the Institution of Civil Engineers, the week before last. 
The links of Mr Thomson’s chains are made of malleable 
east iron, a material which possesses great strength and at 
the same time resists wear stelle well 
three forms, marked respectively A, B, and C, in Figs. 1 and 3. 
The links, A, are those to which the buckets are attached, 
and are each made in two parte of U shape, which are 
rivetted together through the buckets as shown. The links, B, 
consist of two plain side pieces connected by end pins, 
as shown, the side pieces a pins being, of course, cast in 
one piece ; while the links, C, are, as shown in Fig 1, formed 
with an opening on one side so that they may be coupled 
up with the links, B, this opening bein filled by the piece, D, 
which is secured in place b That tae in Fig. 3. 


The chain wheels are chilled castings and the tumblers of | i 


the upper one are formed so as to enter into the openings in 
the links, B. The form of chain we have described is such, 
that ample bearing surface can be given without any in- 
convenience, and this, combined with the quality of the 
material of which they are made, renders cack chains very 
durable. Messrs. Moreland and Son have already made a 
number of these chains, and they have been found. to give 
excellent results in practice. 








Yacur vor THE Paisce or ee ee 
built by Messrs. Harvey, of Wivenhoe, for His Royal High- 
ness the Prince of Wales, has made a favourable trial trip. 
She is to be named the Alexandra, and not the Princess, as 
at first stated. 
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parts assume the positions in dotted lines in Fig. 1, 
the end, 8°, of one of the line switch rails being 
brought fair with the corresponding end of the rails, a, of the 


main line, and the end, a”, of one of the main line switch 
rails being brought in # line with the 


the branch. Under these circumstances, if any vehicle was 
accidentally shunted back from the continuation of the 

line (the shunt being from the left towards the right-hand 
side of the engraving) it would, if such a circumstance were 
not provided for, be thrown off the line. When, however, 
the switches are set for the branch line, the inclined bar, ¢, 
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i , into partnership 

ir father, the firm assuming the name already men- 

About twenty years ie and when he was ninety 

years of age, Mr. Alexander Hall died, and the subject of 
thie notice, became the senior member of the firm. 

The great distinction aequired by Mr. James Hall was due 

to a variety of circumstances, one of which was his intimate 


ex, and as an 


connexion with one of the greatest innovations in shipbuild- | ¢}oreon. 


u record. Messrs. Hall and Sons had been 


ings 
in building vessels for the East Indian and 


y 
other foreign traffic, and they naturally came to have a| j 


interest in turning out vessela that 
could perform the longest voyages with the greatest amount 
of . The last mentioned qualification was deemed by 
the Messrs. Hall as important a desideratum as great carry- 
ing powers. After making many efforts towards the ac- 
com nt of this desideratum, they hit upon what is now 
universally known as the “ clipper model.” first veasel, 
which was built, on the “ new lines,” was the Scottish Maid, 
a vessel of 142 tons. She was launched by Messrs. Hal! and 
Sons in the year 1839. In the case of the Scottish Maid the 
Aberdeen tirm ventured to leave the trodden path of ship- 
building ; they entered upon a new enterprise, and gained 
the success to which they were justly entitled. In that and 
succeeding vessels Messrs. Hall and Sons gave to the mer- 
cantile marine specimens of naval architecture which at once 
met with public approval. Graceful outlines, and with them 
rapid sailing powers, carried the day. “ Aberdeen clippers” 
came into request for almost every transoceanic line of 
vessels, especially the Indian and Australian lines. The 
other prominent shipbuilding firms of Aberdeen followed the 
example set them by Messrs. Hall and Sons; and the Clyde 
and other seats of the shipbuilding industry did not disdain 
to follow it. 

One of the most famous vessels built by Messrs. Hall and 
Sens, to supply the demand which they had themselves 
ereated, was the Schomberg, built specially to the order of 
Messrs. Baine and Co., a well-known i ol firm, for their 
Australian passenger service. At the time when she was built 
(1854) she was one of the longest vessels afloat. An illus- 
trated description of this vessel is given in the article on 
“ Shipbuilding” in the Hxcyclopedia Britannica. The 
Schomberg had the following dimensions: length, 262 ft. ; 
breadth, 46 ft.; depth, 30 ft.; her carrying power was 2600 
tons, old measurement; and her cost was 46,0007. She 
was wrecked on her first voyage, on Cape Otway, when she 
was 84 days out from Liverpool. For a few hours during 
her voyage she averaged 16 knots per hour. 

As the moving and directing spirit in the firm, Mr. James 
Hall was never siow to adopt improvements that were sug- 
gested by experience or by the results of scientific inquiry. 
He was rarely « follower, but almost invariably a leader, in 
his art, which with him became one of the applied sciences. 
This feature in his character, coupled with his great practical 
ability, energy, and en ise, made his firm famous 
over the whole maritime world. “The Halls of Aberdeen,” 
and ‘‘ Hall-built ships’ came to be almost verbial terms 
among shipowners and other persons directly and indirectly 
interested in s Mr. Hall's firm was the first in the 
north to build ships on the composite principle. Several 
such ships were built by the Messrs. Hall for missionary 
soeieties ; one of them was the John Wesley. When it was 
seen that iron was about to supersede wood, as the construc- 
tive material for ships, the Halls did not “throw up the 

;” they did not even murmur. They the 
and “ went in to win,” as well in adapting iron to 
the elipper mould as they had formerly sueceeded with wood. 
And they succeeded, notwithstanding the great distance of 
Aberdeen from the coal-fields and the iron-making districts. 
They did not content themselves with sailing vessels; if 
st Ts were wanted they'were ready to build them and 
engine them likewise. And they got pon Me and unplemented 
them too. One instance is the Jho-Sho-Maru, an iron war- 
ship, launched but a few weeks ago for the Japanese Go- 
vernment, and now nearly finished. 

Being a tho -going naval architect—one whose whole 
soul was in his work—Mr. James Hall naturally became a 
meiaber of the Scottish Shipbuilders’ Association, founded 
in G Ww some nine or ten yearsago. In the third year 
of ita existence he oecupied the honourable post of i 
of that Association, 


direct and 





with his brethren in the west of S 


y 
the block, G. EK 
guns on the axis, G*, 
screws through 
the un veeide a the upper belt, F, for sighting the guns in 
a vertical plane. The horizontal sighting may be effected 
by turning the circular platform. M are horizontal 
screens, sup pillars from the said platform for 
partly screening the gunmers fn the pit or recess in which 
the entire apparatus works. 

The two a at the same time, = pony | 
are in the Or u Position, and are 
through the openings, eRe nh. figures, 2 and 3, show 
exposed or firing position for one gun of the system; and 
Fig. 1, altered or secure position im which gun may be 
placed by hand immediately after firing. The firing of one 
gun will cause the two to recoil, which, as the muzzles are 

laced in opposite directions, willy om turning the platform 
aif round on the tramway, bring the second gun into proper 
direction for firing, but requiring it, however, to be raised by 
the rotative movement to the upper’ or summit position, and 
the inclination ifi the serews, LL. On firing the 

its recoil will cause both of them to slide back into their 

position, and will place the apparatas in the position for 
again firing the first gun, so that the reeoil of the second gun 
counteracts the recoil of the first. 

If desired ‘the two guns of the system may have the 
muzzles both pointed in a similar direction instead of in 
opposite direetions, as shown, or a system comprising three 
guns, mounted on a common axis, may be substitu In- 
stead of the rotative movement of the guns on the common 
axis being effected by hand, spiral guides, properly inclined 
for the purpose and inté use, by the recoil, may be 
employed, or the axes of the guns may be so inclined, with 
regard to the common axis of rotation, instead of being 

lel thereto, as to employ the reccil for the purpose. 

Pathe Figures 4, 5, 6, a 7 illustrate the application of the 
system to ships.of war, and show respectively an elevation 
(above water line), a plan view, a transyerse section (above 
water line), and an end elevation (above water line). P P 
are gun pits or wells from which the guns mounted as above 
described maybe fired, the exposed position of 
the one gun me oy | in use being represented in the trans- 
verse section. The deck is so sloped or formed as in no part 
to project above the level of the edge of the pit or well. Q is 
an open top shield, capable of being lowe 
| raised in rough whether, or at other times if desired. 
| lowered position it should lie with vrs yey a few feet 
| lower than the top edge of the pit or well, to allow more free 
| Ventilation to the interior of the vessel. By this construetion 
|} any one gun from either of thegiteas welloesny toGeed in 
| any direction all round. When used on land the apparatus 

ma: \ pen in pits, open in the rear, or may be placed on 

rails, laid behind and parallel to the parapet to be armed. 
} ———————SSS 
| THe Late Proresson Farapay.—The Chemical Society, 
| wishi: - to do honour to the memory of its late distinguished 

Fellow, Professor Faraday, and at the same time to pro- 
| mote the personal eee Roeser i 
| foreign chemists, has recently instituted a Faraday Medal, 
| to be awarded from time to time to some ign chemist 
\u 
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will be delivered on the 17th of Jume, by M. 
of the French Mint, and P 
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BG 
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when firing and | year 


organic 
. | year 309; in mi 


for | 2786 last year 1616. 


ing tide; and at neap tide vessels of 700 or 800 tons bur- 
nm will be able to enter, G#eat improvements have 
been made by embanking above Where the docks are to be 
formed. These improvements have been attended with con- 
siderable difficulty, and the embanking has been very costly. 
About 100 acres of Kirksoar Bay haye been reclaimed, and 
more waste land will be secured for cultivation. 
The new docks will be ex of timber, not stone. 
The engineer is Mr. Cox, an the gontractor Mr. Chambers, 
both of London. - 
the Ship. Castillian, of London.—Mr. 


or, Glasgow, has just 

i of being recorded. e 

tillian was stranded in Bay last December, 
having on board a large aS ber, deals, &c., valued 

at nearly 2 oo Plmdertook to discharge the 
same from : te bring in rafts to Liverpool. 
i to do: “He had it male up at 

into @ach 150 ft. long by 26 ft. 
; ‘im depth surmounted b 
staves, and lathwood. Eac 

, “The whole of the rafts were 

towed from ; 1 A the tug-steamer 

Liverpool in 39 hours, # feat leled in the history of 

towing. “ * sal 
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Bull, shall take place on 
Pritee of Wales having consented to 
to and name the dock. Great 
and the new dock, which has 

ready been flooded. 


the 22nd 

visit Hulf on that 
preparations are 

an area of 23a. Or. 1 p., has 


mar 
Taz New Waet Docox, Hutt-—It is arranged that the 
opening of » New Went 


Examinations in SCreyce BX THE SciENcE AND ART 

DeParTMENT annual scienee examinations of the 

Science and Art. 

Saturday, the f 

repereny) been held. 

the system of, to Angst om 

cunusinalchs as —— ntended by local committees. They 

were in this way held at 437 centres this year, while last 

they were only held at 261. At that time there were 

about 15,000 students under instruction; this year there 

were 25,000, and the number of papers wo’ shows a 

similar increase, having fisen from 13,112 to 23,997. The 

number of candidates in the various subj -_ 

In geometrical drawing there were 7, y 

were 1337; in machine drawing 20097, last year 1671; 

in building, construction, and naval architecture 1993 
year ; in elementary 

i mathe: 


Ot} 


year 1038 ; in 

ology 2227, last year 1182; in 

ae 

systematic economic 

48, last year 41; in : 

ae ree Se a ee 1 

86; in steam 148, ; in phymeal 
Tiss the first examination 

the ips of 1002. per annum, . 

worth, have competed 

120 candidates for them, and 
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NOTES FROM THE NORTH. 
Grascow, Wednesday. 





Glasgow Pig-iron Market.—The pig iron trade is far from 

being in a y state. Prices are , stocks are in- 

‘% ber of furnaces in blast is dimini se 

Last Wednesday 61s. 14d. and 5is. 2d. cash, and 51s. ry 

warrants seidttoiieg the pemantibe png ch 
warrants, 5 

50s. 11d. one month. Tale or na bemeaee been done 


very flat. 
fu have just been Sows oat, alk 
more furnaces 
blast, in Scotland, has been ‘reditted’ to 124, while it was 
128 not very long since. T oe 

Clyde Shipbuilding. —This branch of industry continues 
pretty teak bak as of the are showing indicati 
that the work in hand is getting well nigh finished. New 
orders are in some cases anxiously for, if not even 
sought for. Of course some orders were booked last 
month. It is to be hoped that the shipbuilding yards will 
continue to be as busily engaged as are erally at 
present. The following statement refers to the launches on 
the Clyde during the past month, and the five memths of the 
present year, as compared with the launches im the same 
periods in the two preceding years: ; 








Month. Five Months. 
Vals. Tons. Vsis. _ Tons. 
1600 4. ws 2% 16,000... 8&7 76A00 
eS $200 .. 7 7,800 
1867 17 9,200 73 53,000 


Of the 25 vessels launched during May, 13 were steamers, 


all screws, and the other 12 were sailing vessels. One of the | . 


steamers was a composite yessel, all the others were built of 
iron. Of the sailing vessels, one was built of wood, two 
were of the composite build, and all the others were iron 


built. 

unpowder & from the Olyde during May.-The 
gunpowder shi at the Tail of the Bank aula May was 
3773124 Ib. was despatched as follows: 180,000 Ib. per 
Lancefield for Syra; 75,000 lb. per Tota for Valparaiso; 
50,000 Ib. per Lochawe for Melbourne ; 46,875 tb. per Con- 
stance for Africa; 25,0001b. per Minora for buco ; 
and 4374 1b. per Cuzque for Santos. The total value of the 
gunpowder is stated at 9000/. odds. 

H.M.S. Tenedos.— Mr. John Elder, of Fairfield Ship- 
building-yard, Govan, has obtained the contract for con- 
structing the engines of H.M.S. Tenedos, which is now being 
built at the Royal Dockyard, Devonport. They are to be of 
350 horse power, and are to be formed on Mr. ler’s patent 
expansion and condensing principle. They will be fitted on 
board the Tenedes by Mr. Elder's emplogés. 

Handsome Gift from Mr. James Young—It has just been 
announced in an unofficial way that Mr. James Young, of 
Kelly, and of the Bathgate and Addiewell Chemical W orks, 
has handed over to the managers of Anderson’s University, 
in this city, the sum of 10,000l. for the two-fold purpose of 
establishing and supporting a fally furnished chemical 
laboratory, and of aiding, from time to time, a certain 
number of young men in the prosecution thereat of the 
study of practical chemistry. It will be remembered that, 
not long ago, the sum of 20001. was given by the same 

entleman towards clearing off the debt on the institution. 
t was at this institution that Mr. Young first acted as the 
lecture-assistant to Mr. Graham, now Master of the Mint; 
he now oceupies the position of president. 

Handsome Gift from Messrs. Robert Napier and Sons. 
—I formerly mentioned the subscription that was being 
raised on account of the new buildings for the University of 
Glasgow, and I mentioned the names of some of the well- 
known firms who had subseribed from amongst the iron- 
masters, coal-masters, engineers, shipbuilders, Another 
handsome subscription is now to be mentioned. From the 
list advertised to-day, it seems that the sum of 121,862/. has 

now been subscribed, including 112,4001. previously ad- 
* vertised. In the new list of subscriptions pats re two of 
2000/. each, and one of these is opposite the name of Messrs. 
Robert Napier and Sons, Lancefield Engine Works, Glasgow. 
There are none higher than 2000/., and there are none 
between that sum and 500%, 

The Wages Question —At Kirkealdy and Dysart the 
masons have been on strike for several weeks—six, I think. 
Their wages have been mn a hour, but they want 6d., and 
this the employers are not disposed to agree to, mec pete 
of them recently advertised for men at 26s. per week. tely 
some Dundee workmen were set to work in room of the men 
on strike, but they were supplied with funds from the union 
men, and were induced to go inte other districts. There are only 
about a dozen men now on the strike list. The rivetters and 
caulkers in the employment of Mesars. Gourlay Brothers, 
shipbuilders and engineers, Dundee, have struck for an ad- 
vance of wages of 1s. per week. The joiners in and around 
Glasgow have given their employers notice of their mtention 
to shorten their hours of labour to nine hours day on and 
after ist July, and have issued voting papers to all shops 

of 6 for to 


and squads.. The returns have shown & m 
The nine - system is 
universally accepted in Edinburgh, both by the joiners and 


Ga 


1 against the proposed change. 


their employers, and the same is true in reference to the | 





masons of Glasgow, a ve of 

Im Tlagraphic Come ication bete Dundee 
and Russia.—This week an improvement in the means of 
communication by telegrath between =~. ne Separweey 
has taken place in connexion with the United gdom 
Company. Hitherto messages from Dundee to had 
to be transmitted vid London. The 
to St. Peters by this route-is 
just been laid between Newenstle : and 
messages to St. Petersburg ean two routes from there 


by 
—either vid Stockholm or vid “Libate 1, Bea that 


messages will soon be sent by the new Moule, 


’ ry Bia 


ee & 
















Dundee and St. Petersburg, vid pean be 
pappoes der ga wag gag The 
hes will be leee interfored with than by Newoastle while 
distance will be about the same. 
the case for ng 
itty Pome 
cent 
Company's 
are 
of the 
Dubs Co., 
2 im,” 






















Standing Orders Committee of 
Monday the Edinburgh and District Wi 
the Examiner of ing Orders in 


It was contended forthe 
Bill as a breach of the 
meetings are held. The E 
order did not apply to Bills like thisy 


the property of companies ¢om; tpg ar 
G1. Agricultural Society's 2 
fifteenth annual summer exhibition, ff 


Glasgow Agricnitural Society, is —. 
Burnbeak Volunteer Drill Ground. tae 
culturabimplements are concerned I tamst ‘my: 
very good display, much better than there 
In passing through the implement ground 
Scotch makers pacha and a few. 
Tweed. « Small improvements, nice i 
good general “ get-up” were found, but, 


originaly. There will doubtless bes ys 
Society's show, which is to be held 
ee et tei 
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Waonrsars Staveuter.— Wo wi 
trailleur, or machine gun, of Belgian will 
shortly arrive in this country for trial, . G, V. 
bery, V.0., Bengal Staff Corps, has for 
time on the Continent in inspecting on various 
specimens of this new description of: Belgian 
rene, —_— considered - the beat of its class, is the 
invention of M. Montigny. It consists steel barrels, 
planed on the edeterte en ‘so as to fit 
together with ease. These barrels are’ in a 
wrought-iron tube, and fitted with a 14 -piece, 
consisting of a block containing an of spiral 
springs for firing a central-fire idge in barrel. The 
breech block is moved by a lever, and 
is sufficient to fire the cartridges 
fire being proportioned to the 
made se pevalve. breech 
admit the cartridge-holder and extragtor, 
steel plate drilled with holes to ‘ 
the barrels and strikers. Several of 
each gun, and it is asserted that they cam de 
ridges and dropped into the ositing Ww 
ease and quickness. The whole apparatts is mounte 
wheeled carriage. Major Fos appears to he 
number of experiments with this army . 
Brussels, and at the Artillery Polygone, Bi 
report is on the whole favourable. ny this 
due, it is said, to imperfect ammuniti 
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associated i of an 
British patent law would not be wi 
where. For himself, he : tee 
mission, empowered to inquire DO 
subject, might be gre 
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Monday night last, Mr. i 
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have worked out a new 

of great utility in 
and af which we published an en- 
: » The members of the 
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SWITCHES FOR RAILWAY JUNCTIONS. 
(For Description, see Page 387.) 


DESIGNED BY MR. R. PRICE WILLIAMS, ENGINEER, LONDON. 
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schemes to those of their most recent rivals. To the 
minds of Messrs. Low and Thomas the value of a rail- 
way decreases as its length increases, for we find a 
leading idea pervade the statement, and expressed as 
the foremost advantage oftheir scheme, that “the 
Liverpool and Birkenhead Railway”—so is the new 
line entitled—is b +5 Bw mee on oe ys 
route yet pro , it being nearly one-third only of 
length of Mr’ Hawkshaw's line, +h enoteurth of that 
proposed Mr. Fowler. We have described the 
various routes suggested, on another , and a little 
consideration will show, that although this high level 
scheme is superior to that of Sir Charles Fox, it bears 
no comparison to the others which have been ad- 
vocated. 

Messrs. Low and Thomas commence their line by a 
junction in the township of Tranmere with the Joint 

irkenhead Railway at the point where the branch to 
the Birkenhead Station curves off from the main 
line. Rising thence with a gradient of about | in 60, 
it reaches the river bank close to the Woodside Quay, 
at which point the rails are sufficiently elevated to 
attain the platform of the bridge crossing the river—a 
structure intended to have a height of 140 ft. above 
high water level, and divided into three spans—two of 
960 ft. each, and one centre opening of 1800 ft., and 
thence the railway would pass with a rapidly falling 
gradient as far as Fenwick-street, where the line 
would open inte two branches—one terminating 
at the Seslienns station of the Lancashire and 
Yorkshire Railway, with a falling grade of 1 in 60, 
the other passing by St. George’s Hall, and ending 
at the Lime-street Station of the London and 
North-Western Railway, the total length of the line 
being 34 miles. Another branch, one quarter of a 
milé in length, is mentioned as proposed to join the 
passenger Central station of the Amalgamated Com- 
panies, but we presume this length is not included in 
the estimate of 750,000. which is the amount quoted 
for the completion of the work. Such, in a few words, 
is the joint scheme of Messrs. Low and Thomas, which 
they confidently recommend to the consideration of 
the Dock and Harbour Board, and for which they 
claim, amongst other advantages, that it is cheaper, 
that it alone accommodates the local and goods traffic 
with its better gradients and more complete junctions, 
and that when constructed it will be a highly attrac- 
re See to the towns of Liverpool and Birken- 
heac ° 

Supposing their scheme to be carried out, what 
should we have? About a mile of viaduct, rapidly 
rising from the rail level of the Birkenhead Railway, 
and towering in its miserably lean proportions, to a 
height of 140 ft. above the water level at the river 
bank, the bridge, and then another length of wedge- 
shaped brickwork, cutting through some of the best 
neighbourhoods of Liverpool, blocking up the southern 
side of St. George’s Hall, and terminating at the pas- 
senger stations of the two lines before mentioned. 
What a curious design for civic ornamentation ! 
The consideration of any theoretical disadvantages 
incident to the existence of a high - level brid 
across the Mersey may be disregarded, for the 
actual drawbacks are sufficiently striking to condemn 
the scheme. Considerable facilities would doubt- 
less be given to the large passenger traffic at present 
dependent upon the ferry services ; bat these facilities 
would offer far less than is claimed for them. The 
distance to and from the stations on the proposed 
viaduet’ would, on an average, be as great for passen- 
gers crossing from the Liverpool to the Birkenhead 
shore as it is to the landing stages, an ascent and 
descent of 60 ft. on each side would have to be over- 
come before the platform levels would be attained, 
and the transit of the trains over the bridge would 
necessarily be slow, as slow, we imagine, as in the 
present system of crossing. 

But granting that the high level scheme does possess 
an advantage in providing for the passenger traffic 
which the others do not, its merits end there—at the 
very smallest qualification requisite to any useful 
city railway im Liverpool. Such a line mast 
essentially be a goods line, linking the docks on 
both sides of the river to the various railway 
termini, and possessing stations all along its route at 
convenient points for the transfer of heavy merchan- 
dise. With the exception of Sir Charles Fox’s seheme, 
which may be thrown out of consideration, it being in- 
tended essentially as a passenger crossing, the execution 
of which will eo rere as great a success as the 
Waterloo and itehall Railway, all the previous 


he etna designed their as ete ~— com- 
tely with a view to meeting this vast ri 

ity. But the “Liverpool and Bitkenhead 
though it is compared 


Railway” 


Railway” fails utterly here, 








by its advocates to the other lines, greatly to the dis- 
advantge of the latfer. 

Criticising Mr. Hawkshaw’s proposition of 1867, 
Messrs. Low and Thowas say, “ As a goods line, it is 
not 1 ee im vepea Deke’ ts of merehandise 
imported at the Li are not 
required for export from the docks at Bitcuhead 
neither are the goods imported at Birkenhead 
required to be exported at Li ; therefore it is 
not reasonable that 9} miles of railway, including 2} 
miles of tunnelling, should be constructed at the 
sacrifice of a million of money for such a really imperfect 
scheme.” No one, we should have imagined, would 
accuse Mr. Hawkshaw of designing an expensive line 
for the purpose of transferring goods im at 
Sjreedt for ex at Birkenhead, or vice versd ; but 
for such an unlikely purpose merchandise would be 
conveyed quicker by this tunnel line from the Great 
Float, to—say, the Canada Docks—in a shorter time 
than by the high level line. Mr. Hawkshaw’s railway 
was, however, evidently laid out to promote the traflic 
on the Lancashire and Yorkshire Railway, which it 
would do with infinitely better success than could the 
bridge scheme, whilst the latter possesses only one 
apparent advantage—a more direct junction with the 
London and North-Western at the Lime-street Station, 
as against Mr. Hawkshaw’s junction with the goods 
branch at Walton. But it is not consistent in Messrs. 
Low and Thomas to propose working the enormous 
goods traffic from the docks up the steep gradient 
from Lime-street, after they have denounced the 
flatter inclines of Mr. Hawkshaw and Mr. Fowler. 

But turning from this “ really imperfect scheme” 
** hurriedly got up” by the former engineer, we come 
to the consideration of Mr. Fowler’s line of 1866, 
which, aceording to Messrs. Low and Thomas, is un- 
doubtedly inferior to Mr. Hawkshaw’s, principally, we 
suppose, because it is 43 miles longer. But im reality 
Mr. Fowler’s line is admirably adapted to its purpose, 
the only purpose which would justify the construction 
of a costly city railway in Liverpool. Gathering the 
merchandise from the Great Float, it crossed beneath 
the river, and running to the rear of the long line of 
docks skirting the Liverpool Docks, with stations at 
all necessary points, it ended with an exchange station 
at. the Canada Dock termiuus of the London and North- 
Western Railway. It joined theproposed Central station, 
it joined with the Lancashire and Yorkshire, it counected 
with the Garstonand Liverpool Railway, and formed 
a complete system of communication between all the 
docks, and the is line, diverging from the east and 
west banks of the Mersey. Its gradients were good, 
and its levels such as to admit of the transfer of 
heavy merchandise cheaply and expeditiously. 

On the other hand, Mr. Low’s proposed high-level 
line, starting from a junction with the Birkenhead Rail- 


way, scales the ornamental viaduct, and soars over the | P 


river, descending on the outer side, gnd joining with 
the passengers’ station of the London and North- 
Western Railway at Lime-street, and by a branch, with 
the passenger terminus of the Lancashire and York- 
shire Railway. Only by a complicated process of 
shunting an merchandise be transferred from the 
North Dock Station to the Exchange Station of the 
Lancashire and Yorkshire Railway, and all goods must 
be painfully brought over the crowded thoroughfares, 
as at present, to that point, before they could be 
transferred to Birkenhead. Save by the junction 
at Lime-street Station, where rises the heavy grade 
up which the goods traffic could not possibly 
be worked with advantage, there is no junction with 
the London and North-Western, the union with the 
Lancashire and Yorkshire is practically as bad, the 
branch hinted at as joining with the passenger Central 
Station, if needful, would require more valuable pro- 
perty than the junction at the St. James’s Station 
Pp by Mr. Fowler, and the rails at the Docks 
will be 140 ft. above high water—to which height all 
merchandise carried over the Mersey will have to 
be lifted—instead of being on or beneath the ground 
level. If, then, Mr. Fowler’s line of 1866 un- 
doubtedly inferior to Mr. Hawkshaw’s, “a really im- 

rfect scheme,” “hurriedly got up,” what must 
be the value of the “Liverpool and Birkenhead” 
Railway ? 

Mr. Fowler’s “improved line” of 1868 is simply 
his scheme of 1866 curtailed, but which if construe 
would ultimately be extended on the original route. 

Messrs. Low and Thomas plume themselves much 
upon their gradients and levels, though why, it is 
difficult to understand, for they would have to raise 


we hy the: ae - ft. above high water, Nom 
tunnel line the gradients would be an 
i ri and surely it must 
from ignorance that 


advantage rather than a dra 
be from oversight rather than 
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to Mr. Fowler’s tunnel 

im an open Pee 130 & in depth. An open 
space, there, is, it is true, at the junctions on each side 
of the Mersey ; but they are little better than venti- 
lating shafts, and were intended to illuminate the points 
at which the junctions occur. 


Ss 


able schemes. If designed only for a passenger line, 
it may answer its purpose more or less; but surely a 
more ho task than that of endeavouring to raise 
the capital for such an undertaking could scarcely be 
ond i senger line be the object M 

And if a pas ine be the object Messrs. Low 
and Thomas had in view, they should have confined 
their comparisons to the project of Sir Charles Fox, 
which, embodied in a Bill, passed almost undisputed, 
as too harmless to interfere with any really useful 
Liverpool city railway. 


== ———- | 


AMERICAN ORDNANCE. 

Iw England of late years, the science of offence and 
defence, the invention of heavy guns, and the mann- 
facture of armour have gone on hand in hand. With 
each improvement in the construction of ordnance, a 
corresponding advance has been made in the construc- 
tion of plates from the earliest experiments in 1827, 
when Major-General Ford fired 24 pound shot against 
a shield of bars two deep, protecting a granite back- 
ing, to the last great struggle at Sedeamene between 
the 12 in. rifles, the 15 in. solid plates, and the 20 in. 
built-up armour. And after ten years of constant study 
and experiments, after millions of pounds have been 
ex aniod in bursting guns, and flattening shot, and 
splitting armour plates, we have at last engineers and 
a factory by whom and from which ordnance is pro- 
duced, more reliable than any other nation can show. 

Ruelle’s foundry pits cannot yield from their sand 
such weapons as our Woolwich guns, and Essen has 
not hitherto been able to compete in its heavy ord- 
nance with our 12 in. rifles. From the wreck of broken 
plates and rent-up guns, from the smoke of hundreds of 
tons of powder rolling over the sands of Shoebury- 
ness, a gun is given to our defences, almost perfect in 
its design, quite perfect in its workmanship, reliable 
in its duty, and dependent only upon the excellence of 
its materials for its durability, while, from its form 
and details of construction, its decay is gradual aud 
well marked in all its stages, yielding, when it does 
yield, line by line, which can be marked and measured 
until the limit of safety is reached, and the life of the 
gua is ended through the separation of its component 
arts. 

With the means of producing heavy ordnance that 
remains perfectly serviceable after a test of 1114 rounds, 
fired for the most part with battering charges, and a 
system of artillery which, experience has shown, regis- 
ters in actual. service its own defects, we can hardly 
acquiesce in the assertion that our rifles show no more 
satisfactory results than have been obtained from the 
American guns, which have shown comparatively 
little endurance. Yet such is the conclusion to 
which the joint committee on orduarce in America has 
arrived, and either from an ignorance of what progress 
has really been made in the perfection of our heavy 
guns, or from a wish to ignore that progress, the com- 
mittee has condemned our system in common with 
their own, a condemnation which indeed lacks no 
frankness, but is made with a full sense of the import- 
ance of obtaining good guns somehow, to replace the 
cast-iron pieces they now possess, and whieh are way a 
fired with an uncertainty as to the result, whether t 
target or the gun squad will suffer. The systems of 
Admiral Dahlgren, and of Captain Rodman, the Parrott 
gun, and the Columbiads, are all alike condemned, and 
with the admission that at the present time the United 
States has not a single heavy gun to mount a battery 
or to arm an ironclad, which is fit for service, the com- 
mittee earnestly, and not unnaturally with some little 
anxiety, urge the necessity “of going back to funda- 
mental principles, and starting thence by well con- 
ducted experiments,” attain the end at which we have 





ted | arrived by the same costly and patient means. 


Whea the United States were precipitated into war, 
and suddenly found themselves compelled to supply 
heavy guns to forts and to fleets, when the necessity of 
a conflict which flashed up in an instant, burried heavy 
guns into immediate action, there was no time for ex- 
periment and deliberation, and the men of action de- 
vised, according to their inventive skill and knowledge, 
such weapons as they could produce, just as the same 
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in arsenal. There are 296 15 in. smooth bores of the 


genius clad vessels in armour fashioned from permanent 
way, and improvised a thousand other expedients, which 
were comparatively effective at the time, bat totally 
unfit for the establi armament of a nation. But 
having ended their prolonged war, failed to learn 
from it the experience which we from our 
last serious wor and until the recent unqualified 
condemnation of the whole existing system by the 
joint committee, we have not ceased to hear the praises 
of the great American type—the Rodman senate bore, 
and although we knew, both from the construction of 
the gun and from our actual experience of its per- 
formance, that such condemnation must come, it has, 
until now, been compared with our own artillery, 
vastly to the disparagement of the latter. 

But although the sweeping censures lately sub- 
mitted to the senate are dealt at the naval and ogres | 
boards, no less than at the systems of ordnance whic 
the former bas supplied to the country, it does not 


follow that the recommendations will be acted on, nor | army. 


the conclusions endorsed ; personal and political in- 
terest may be found to outweigh honest and scientific 
opinions and the advice of a committee, that has 
resolutely refused to blind itself by any national pre- 
judice to the weakness of a system of ordnance; and 
it may be that the Rodman smooth bore will still con- 
tinue the type of the American heavy guns, until dis. 
astrous - pee shall prove to the country the 
necessity of a change. Almost at the same time that 
the result of the committee’s deliberations were being 
penned, the chief of the ordnance department was 
writing his annual report, and declaring for cast-iron 
guns. “Their cost is less than one-seventh that of 
steel or wrought-iron guns per pound, and they are 
believed to be more uniform in the quality of the 
metal, and more reliable than either steel or wrought- 
iron guns. No other heavy guns have endured such 
proof or performed so much work as these guns have 
done, and it is confidently claimed that they are the 
cheapest, most reliable, and most effective heavy guns 
that have yet been produced. While the results of 
actual trial have satisfactorily demonstrated the 
strength, efficiency, and reliability of our smooth bore 
cast-iron cannon of large calibres, and similar trials 
have warranted the same expectations in regard to 
rifled cannon of cast iron, these latter have not as yet 
been tested toa sufficient extent to authorise their 
adoption in the service, in preference to heavy rifled 
cannon of any other material.” Such is, or was, but 
a few months since, official opinion upon heavy ord- 
nance, and some of the concluding words of the com- 
mittee form a commentary upon the dogmatic utter- 
ances; for, says the report, “the use of smooth bores 
is the return to the practice of two hundred years 
ago,” and such of the rifled Rodman guns which had 
been supplied to army or navy have either burst dis- 
astrously under moderate test, or given out after a 
very few rounds. 

Truly, the gun foundries at Washington, and Provi- 
dence at Reading, and Fort Pitt, do not compare favour- 
ably with our factory at Woolwich any more than does 
the work turned out of the former establishments 
compare with that of our Government shops. There 
can = no practical reason in the world why there 
should not be established at Washington works to equal, 
and surpass, those at home ; there is money, skill, and 
labour in abundance, and all the rich results of our 
costly experience lies open to the world. But there 
are cabals, prejudices, and jealousies in the ordnance 
department of the United States’ Government, which 
have hampered the progress of heavy artillery in that 
country, and which must continue to do so unless the 
sweeping reform of the joint committee be enforced, 
and bad guns and bad management be cleared away 
together, to leave the field clear for a fresh start. 

Mesnedile, until the Transatlantic gun of the 
future be decided on and made, fortifications and 
ships must be armed with the material at hand—a 
large and costly stock of ponderous and untrust- 
worthy artillery. There are at the present time 2761 
guns, all of heavier calibre than the 32-pounder 
smooth bores, mounted on different forts, 2516 of 
which are smooth bore, and 245 are rifles; while 
there remain in store at the arsenals 859 of the former 
and 367 of the latter class available for service. 

The ironclad navy is armed with a total soon 
summed up—27 short 15 in., 33 long 15 in., 98 11 in., 
and 16 150-pounder rifles of 8in. bore. — 

Amongst the former class is one 20 in. Rodman, 
from which 8 rounds have been fired with a charge of 
200 lb., and a shot weighing 1100lb., the missile 
having a range of 4} miles, when an elevation of 
25° was given tothe gun. But the 10in. Rodman is 
the most numerous in the whole of the American 
fortification armaments, there being 1257 mounted and 





extant” in Transatlantic opinion. Rear-Admiral 
orter’s report on the second attack on Fort Fisher 
hardly bears out this assertion : “I believe we have 
burst all the rifled guns left in the and I think 
the reputation of these is about ruined.” Only 
six Rodman guns cast and rifled, three of 12 in. 
bore, and three of 8 in., have been supplied to the 
. Of the former, one endured 472 rounds fired 
with 501b. of powder, and burst; one lasted whilst 
30 rounds with similar charges were fired from it, and 
burst, and one is still in existence. An 8 in. rifle 
survived 1047 rounds with low charges, varyi 
from 9 to 16 lb. before it was destroyed, and a secon 
ve out at the 80th round. Of five other 19in. 
man rifles experimented upon one was injured at 
8 rounds, one at the second round; another burst at 
the 27th fire; a fourth was cracked after 30 rounds; 
and a fifth burst at the 16th. 

Although showing more favourably in smooth bores, 
the Rodman system has betrayed its inherent weakness 
when submitted to the test of real service. The 
method of cooling the gun in such a manner as to 
throw the exterior into a state of tension, not unfre- 
quently detracts from, instead of adding to the 
strength of the piece. Not less than ten instances 
of spontaneous rupture have arisen from this cause; 
and in actual service the heating of such a gun by a 
rapid series of discharges hurries its destraction. 
Thus it is in the midst of real conflict that the Rodman, 
exhibits its inherent weaknesses, and not at proof 
— the test rounds are for the most part fired 

lowly. 

Ory es 1] and 45 of the first volame of ExcrneEn- 
ING we described and illustrated a system of wrought- 
iron ordnance, which, in 1863, seemed likely to receive 
the due attention an important invention demanded, 
and which would doubtless, but for the favour which 
till now cast-iron guns have enjoyed, have become one 
of the principal types of American heavy artillery. And 
it seems likely now, from the time and attention which 
the committee have in their recent session devoted to 
the consideration of the Ames’ system, that a fair trial 
will be afforded the inventor. ‘This system, as our 
readers will recollect, consists in the welding together 
of a series of wrought-iron rings, and adding one tier 
of rings on another till the gun is brought up to its 
necessary thickness. An expensive form of gun it is, 
but one in which the quality of the material can be 
relied upon throughout, and the durability of which 
depends upon its workmanship. During the incom- 
plete and somewhat seajnilielal trial which was made 
of the Ames’ gun, results which had never before been 
achieved by any heavy American ordnance, were de- 
veloped, and one 7-in gun, from which 700 rounds 
were fired, some of them with 30 lb. charges, yielded 
through imperfections in the manufacturer, and in such 
a way as to substantiate all that the inventor claimed 
for them. A range of 7 miles was given to some of 
the projectiles by the maximum charge. The first guns 
of this class were made in the summer of 186], when 
five 50-pounders were made at Mr. Ames’ works, 
Falls Village, Massachusetts. One of them sustained 
1630 rounds without much injury, and this success 
was followed in 1863 by an order for 16 rifles of the 
largest calibre that the manufacturer could supply. 
These were completed in 1865, when it was found that 
two parted in proof, dwing to the imperfect manufac- 
ture, the Falls Village Foundry plant being insufficient 
for the perfectly successful manufacture of such large 
guns. This is known of them, however, that they 
have withstood severer tests than any other class of 


heavy gun in the American service, and it is to be| the 


hoped that the prejudice which has prevented Mr. 
Ames for so long from obtaining a fair pon Pong a 
fair trial may pass away, now that the unreliability of 
— cast-iron smooth bores can be no longer con- 








THE FLOW OF ELASTIC FLUIDS. 

Ix the course of an article bearing the title “On 
Flow of Elastic Fluids through Pipes and Orifices,” 

in the number of Engineer, we 


tte 





appears last 
gravely stated that, “ The difference between the 
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a Sees 
due to any two is the velocity with which steam 
or air will flow the lower pressure”! This sentence is, 
as it stands, somewhat obscure ; but being illustrated by an 

we find that it is intended to convey the informa- 
tion steam or air at any given pressure will flow into 
steam or air at a lower pressure with a velocity equal to the 
difference between the velocities at which the steam or air 
noah cally aging cman ngytin, songs fan 
into a vacoum. As an example, moreover, of this wonder- 
ful rule the writer goes on as follows: “Thus, if the 
pressure in a cylinder is 20 tb., while that in the condenser 
is 5 1b., at what rate will the steam flow from the former 
to the latter? The velocity due to steam of 5 1b, pressure 
is 1552 ft. per second, while that proper to 201b. is 1919, 
and 1919--1552 gives 367 ft. per second as the velocity of 
the exhaust "! 


ance with the subject, are as ready to 

cepts as good ones. The absurdity of the blunder may be 
shown very simply, by considering the case of air at any 
given pressure flowing into air at a lower pressure. Now 
it is a well known fact that the velocity at which air will 
flow into a vacuum is, so long as the temperature remains 
constant, always the same, whatever may he the pressure 
under which the air is confined, Applying this fact to the 
“rule” given in The Engineer, we see that, supposing that 
rule to be correct, the air at the higher pressure would not 
flow into that at the lower pressure at all, because there 
would be no difference in the velocities at which the air at 
the two pressures would flow into a vacuum ! 

In reality the velocity with which the steam or air at 
the lower pressure will flow into a vacuum has nothing 
whatever to do with the matter. The only elements which 
enter into the calculation are the density of the effluent 
air or steam and the difference between its pressure and 
that of the air or steam into which it is delivered. The 
velocity of flow from the higher into the lower pressure will 
be equal to the velocity which would be required by a body 
falling in vacuo through a height equal te that of a homo- 
geneous column of the effluent air or steam such that it 
would, from its mere weight, produce a pressure per unit of 
area of its base equal to the difference between the pres- 
sures of the effluent air or steam and that into which the 
latter is discharged. Inasmuch as the height of this “ motive 
column,” as it is sometimes called, will evidently vary 
directly as the difference of pressure just mentioned, while 
the velocity acquired by a body in falling from the height 
of the motive column will vary as the square root of that 
height, it will at once be seen that the velocity with which 
air or steam of any given pressure will be discharged into 
air or steam of a lower pressure will vary as the square 
root of the difference of pressures. It thus follows that, if 
the velocity with which steam or air under any given pres- 
sure will flow into a vacuum be known, the velocity with 
which it will flow into air or steam at a lower pressure can 
be calculated in a very simple manner. Thus taking the 
example quoted by The Engineer; and assuming, for the 
sake of comparison, that the velocity with which steam ata 
pressure of 201b. per square inch will flow into a vacuum 
is, as stated, 1919 ft. per second, then the velocity with 
which steam of this pressure will flow into steam at a pres- 
sure of Sib. per square inch, or 151b. per square iach 
lower pressure than itself, will be simply given by the pro- 
portion as ./39: »/j5:: 1919: to the velocity required, 
or: 

1919 x r/i5 1919 8.878 


a/30 7 Se Gee 


per second instead of 367 ft. per second, as stated by The 
Engineer in the article we have referred to. 


~ 1661.9 ft. 











Tuas Betentos asp Mernoromstas Ratuway.—We un- 
that a meeting of the promoters of the Brighton 


the French will attend if thie bo ease, the 
Francis Austria present 
sot eemainone of Italian Crown will represent King 
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ween the vertical struts the frames are connected of 
a eross gi and at the under side 
— nt neg me them, carrying 
whereon the transverse timbers or 
— the rails. 
: the bridges is further increased by 
two systems of diagonal wind-ties, resting on the horizontal 
flanges and secured to them. 

The transverse and longitudinal girders are of the I form. 
These girders, and also the wind-ties, are for the greatest 
part constructed of rolled or laminated steel plates and 
angles. The bridges over the piers are supported by ham- 
mered cast-stee! girders of the form shown (Figs. 5-8). To 
provide for the changes in length, produced by variations of 
temperature, those girders are placed at one of the ends of 
every bridge upon rollers of same metal, At the other 
end the bottom flanges are rivetted to the upper members of 
the steel girders. In the openings between the rails at the 
end of the bridges, short hammered steel “compensation 
rails” are placed close by the rails. 

Most of the wrought iron for these three works has been 
manufactured in ium, in several ironworks in the neigh- 
bourhood of Charleros. The works at Hverde supplied all 
the steel for the three bridges, except a small portion of the 
steel for the Kuilemburg viaduct, made at Sheffield. 

he metal was submitted to several experiments before it 
was accepted for use on the works. In the specifications 
the principal conditions relating to its resistance were :— 
“That the wrought iron should resist without yielding a 
tensile strain of 36 kilc r square millimetre of 
the transverse section during not less t 15 minutes.” 
“That the rolled steel plates and angles should bear 
without breaking a tensile strain of 60 kik mes per 
square millimetre.” That the iron and steel plates and 
corners, when supported at the ends and loaded till the most 
affected fibres are undergoing a tension or compression of 14 
and 26 kik per square millimetre, should bear this 
weight during 20 minutes without showing any alteration in 
form after its being taken away.” 

The worked materials have filled these conditions in a very 
satisfactory way. The plates vary in thickness from 4 to 
“s in. ; the largest and smallest angle irons are of the ordinary 
form. No single piece of iron exceeds a weight of 770\b. 
Only the hammered steel forgings are of a much greater 
weight, the largest pieces being 67101b. Without entering 
into further particulars about the construction, it may be 
observed that all the holes for rivetting are bored or drilled, 
no punching being allowed on the work. 

whole of the iron and steel work received six coats of 

lead oil paint, after having been cleaned in a bath of 
muriatic acid. Before the bridges were opened for the public 
traffic, every track of rail was to be submitted to the load of 
a test train, composed of five locomotives with tenders and so 
many wagons as were necessary to cover the bridges 
over their whole length. The dimensions of the several parts 
of superstructure are calculated accordingly to the strains 
produced by their proper weight and by the heavy load of 
these test trains. In no part of the iron or steel works 
— t or preasion strains are allowed than of 

5 and 6} tons per square inch of the transverse section. 

The Kuilemburg viaduct, the only one of these works now 
finished, has already been tested. The several spans have | 
undergone admissible temporary deflections, and also as to } 
the stiffness of the whole construction the proof has given 
the most satisfactory results. 

The Bommel and Crévecceur viaducts are at this momen 
in course of completion. 
ready this year; the other is to be 

The Kuilemb a and Viaduct consists of seven land 
openings, each “oF 187 ft. ; 


one main span of 492 ft. The seven bridges of 187 ft. are 
built on the northernshore of the Lek. 

The SS pee aes Os bed of the 
river, separated from the opening of 402 ft. by low dams, 
which overflow as soon as the water rises above the middle 
water level. The length of the construction between the 
fronts of the northern and southern abutments measures 
2181 ft. 2in. The total width of the nine openings is of 
2063 ft. 6in. The piers and abutments and the superstructure 


have the dimensions to a double track railway bridge. 
Provisionally one wot of wacks has been in the bridge. 

The girders of the horizontal bridge of 492 ft. offer a clear | 
height of 41 ft. 6 in. above the mean water line. The bridges | 
of and 187 ft. are laid in an inclination of 1 in 120. 

The masonry consists of two end abutments, six land piers, 
one shore pier, and one pier in the bed of the river. All 
these works are founded on a bed of beton or concrete from 
11 ft. Lim. thick for the land piers, and of 21 ft. 3in. thick- 
ness for the works in the river. 

(To be continued.) 








Tax New Dock at Lywy.— The King’s L Dock 
Company will inaugurate its dock on the 7th of July. The 
Prince and Princess of Wales will visit Lynn on the occasion, 
ST ee ee ee ce 2 Oremay 
of ina ion, which will be followed by a banquet to the 

| Royal visitors, the om gg oye lly: fam es 
distinguished party. The engineer to the work is Mr. 
James Brunlees. 





| cylinder will then do 
| cylinder. Would it not be folly, then, to call that engine 
t | a 6-horse enginefsimply because we had changed the cyli 


The first of these works will be | But it may be said, why | 
finished at the end of 1870, | also? The reply is very simple: the boiler would be unable 


one opening of 262 ft. 5 in., and | surface 
economi 


extent of heating surface is the most su 


STEAM CULTIVATION AND R.A8.E. PRIZES. 
To ras Eprron ov Evernesnixe. 
steam cultivation 
one who has watched the various shettinke ee 
can doubt, but up to the present moment it can 
1 and the reason seems to me simple. 


f also of a vast amount of cartage in 
market, and bringing 
from the railway station. Now until a steam engine is able 
to do the heavy part of this Sean te ne 
none paps pt Poe By a wal ye apron aa 


able to enjoy the luxury 
_ For « steam ine to 


1. It must be suitable to drive thrashing and other farm 
machinery. 

2. It must be able to plough and cultivate efficiently. 

3. It must be a good and handy traction engine, able to 
draw heavy weights along the mre and to hau! cut manure 
during dry and frosty weather, to suitable central positions 
on the farm. 

But up to the present time we have no engine that will 
perform these three things economically. We have engi 
that will do two of them, but none that will do all t 
Aveling and Porter make a very efficient although heavy 
traction engine, which will also drive farm machinery, but 
they are non-plussed when they come to ploughing. Fowler 
poe fh me Garrett and Sons, and Howard and Co., make 
enough ploughing engines, winch will also drive ordinary farm 
macbinery, But they are dead beat when they attempt to 
work as economical traction engines. Now all these firms 
are well enough satisfied with things as they are ; they have 
trade enough in their own peculiar specialities, and from 
them, therefore, no ste 
It is the Royal Agricultural Society of England which must 
move onwards, by offering a premium for an engine which 
shall subserve all three But unless the conditions 
on which the award is to be made be very carefully considered, 
the object will not be attained. 

There is no use blinking the fact, that a great many manu- 
facturers think that the awards of the Royal Agncultural 
Society are not fairly made, that favouritism, in fact, has a 
good deal to do in the gaining of a prize. In a! opinion this 
suspicion is an unjust one, and the general public evidently 
do not hold it, or the awards would long since have ceased 
to have any value. But, if this feeling exists in the minds 


|of manufacturers, it is very important for the Royal Agri- 


eultural Society to declare beforehand, as minutely as 
possible, the principles upon which the awards shall be 
made by the judges they appoint. And in the following 
remarks I simply seek to ventilate the question, and indi- 
cate, in some degree, what might be looked upon as a fair 
basis. 

It must be evident to any one that the prime cost of 
the machinery is a very material element, but unless some 
data are given to fix the cost an unscrupulous maker may 
call his engine such a power and at such a price, and when 
he comes to supply others, may give a totally different 
machine. Heretofore it has been the custom to talk of 
engines as being so many horse power, but when one comes 
to ask what this horse power is gauged by, we are generally 
told that the size of the cylinder is the criterion. Now there 
could not be a more fallacious guide. An 11 in. cylinder 
is usually called al2-horse engine, and by the best makers that 
size of cylinder will be put on to a boiler having 240 square 
feet of heating surface, and will be called a 12-borse engine, 
for the best makers allow about 20 square feet of heating 
surface for each nominal horse power. Again an 8-in cylin- 
der is usually called a 6-horse engine, being about half the 
area of the 11 in. cylinder, and if both cylinders work at 
the same speed, no doubt the large cylinder will do about 
twice as much work as the small one. But su we 
— an 8-in. cylinder on to a 12-horse boiler (240 square 
‘eet of heating surface), and drive it twiee as fast, the small 
rather more work than the large 





ier? 
not drive the large cylinder fast 


to supply it with steam because a certain area of heating 
will only evaporate a certain quantity of water 
cally. 

It is plain, then, that the heating surface in the boiler is 
the true test of the power of an engine, and if it be agreed 
by all that 20 square feet of heating surface shall be de- 
nominated one horse power, then the engineer who can 
develope the greatest amount of useful effect out of that 

ccessful engineer ; 

and the man whe can produce an engine at the lowest prime 
cost in ion to the work done is the cheapest engineer. 
But here another element drops in. If an engineer is reck- 
less of the quantity of coal that he uses, he can so dispose 
his heating surface as to make it eva) much more than 
it would do if it were to absorb the principal por- 
tion of the heat developed the combustion of coal. 
Therefore, the quantity of aoe! used in proportion to the work 
done should also enter into the calculation, for coal is an ex- 
pensive article. The quantity of water, too, isa matter of 
t moment. 11b. of coal well managed will evaporate 
about 101b. of water, and when an engine is ing asa 


traction engine far hin it 1 gue pontehe feat © oxpeiy & 
ill-si is quite possi to su it 
i i ually be as expensive 


engine the 
surely that ought to be considered in awerding a prize. 


Weight, too, is another element. A heavy engine 
difficult to move about over farm roads along soft head- 
lands; and if it breaks through the skin of a cross country 


success, 
Seger, 


lime aad taher artiieid] menasar 


forwards can reasonably be expected. | should 





ple 
tetstatth 


tty i 
ing or traction purposes 
gre de inclines without uncovering any portion 
tremely dangerous. An engine, when ploughing, ma 
for many days to be working up cx down an incine lin 8, 
or even stee Now, if an engine be so constructed that 
with the ordinary supply of water its firebox would be un- 
eovered upon such an incline, it is F carey | unfit for its work. 

It appears to me, then, that the Royal Agricultura! Society 

ight lay down as a sine qua non, 

. That each engine intending to compete shall be capable 
of working as a ploughing engine, as a traction engine, and 
as an engine for driving ordinary farm machinery. 

2. That no engi ) compete if, when working up or 
down an incline of 1 in 8, it uncovers any portion of its fire- 
box to a less depth than 4 in. of water at the shallowest point. 

3. That no engine shall compete if it is wider at any point 
than 7 ft., and to prevent this width being only temporarily 
diminished by decreasing the breadth of the wheels, no engine 
compete if each driving wheel of the engine be less 
than Ijin. broad for each ton weight of the engine when 
loaded with 10 hours’ coal and 2 hours’ water. That isto say, 
a 10-tom engine must have 15 in. driving wheels at the least. 

If these matters were once agreed upon, then it seems to 
me that the of each engine in each particular 

tment, if I may use the word, could be determined by 
allotting to it so many points, and whichever engine gained 
the most points would gain the first — », just as in a com- 
petitive examination for the Indian Civil Service. 

In making the actual trials, I think that two will be 
enough, for if an engine works cheaply and well asa plough- 
ing engine, and also as a traction engine, we may safely 
assume it will be an economical engine for driving ordina 
farm machinery. But in trying an engine with its culti- 
vating machinery, it is a question whether it should be tried 
both with a plough and with a cultivator, or only with one 
of them. It seems to me that the plough is the implement 
most thoroughly understood by farmers, and is, therefore, the 
fairest implement by which to test the success of steam culti- 
vation; for if it works the plough well, we may safely 
assume it will work the cultivator equally well. 

In trying the engines as ploughing engines, each should 
have a plot of three acres given to it, the choice of plots 
being determined by lot. Then the engines and the ploughs 
being all in their places, the fires should be thorou fly 
drawn at a given signal, and the valve opened to bring y ad 
the steam to the pressure of the atmosphere. When this 
was done, and the judges had satisfied themselves that the 
fires were thoroughly drawn, and the steam pressure run 
down to that of the atmosphere (a watchman being placed at 
each engine) accurate account be taken of the height 
of water in each boiler, and the quantity of water in each 
tender, a certain —_ of coal, and a small quantity of wood 
and shavings should be given to each engine, and at a given 
signal the should be lighted, and the trials should com- 
mence, time being duly marked. As each engine finished its 
—_ time could be again taken, and the results deduced as 
‘ollows : 

1. Divide the weight of soil moved in an hour by the 
square feet of heating surface in the boiler. 

2. Divide the weight of soil moved in an hour by the 
gallons of water 

3. Divide the weight of soil moved in an hour by the num- 
ber of men employed ; two boys, provided they are really 
doing boys’ work, to count as one man. 

4. Divide the weight of soil moved in an hour by the 

of coal used. 

5. Divide the weight of soi] moved in an hour by the cost 
of the apparatus. 

Each of these things to count one point to the winner, and 
whichever engine gains most to have the first prize, and the 
ne agheranag ony But if any engine gains four out of 

engine to get a gold medal and the first 

ive such engine to get a 
iors prize being ected x 
engines as traction engines, I should be in- 

i them start cold and draw a load over a given 
piece of ground, up a steep incline, say, 1 in 12. Whichever 
_brought its steam up to a given pressure should 
one point, and after each engine had drawn its load (of 
as its owner might fix upon) along the given 

I would decide the trial as follows : 
net load by the time, the winner to gain one 


net load by the square feet of heating sur- 

the net load by the pounds of coal used, the 

O gain two points. 

the net load by the gallons of water consumed, 
to gain two points. 

by the weight of the engine, the 


cost of the apparatus, engine, 
rd hig 











ENGINEERING. 
























160 Ib. and 180 Ib., why should a farm —™ i to 
50\lb.? As far as danger is concerned, 

dangerous as 180 1b., for every good engineer es his 
boiler in proportion to the strain. At all events, a pressure 
of nine atmospheres, or, say, 120 Ib. on the square inch above 
the atmosphere, might be recognised ; but each competitor 
might be called upon to declare the dimensions and substance 
of the various parts of his boiler, and the species of iron used, 
and if by calculation the breaking strain is found to be less 
than six times the maximum declared working pressure, 
then let the engine be disqualified. 

[ am sure that if you would take this question up you 
would do oe service both to agriculturists anid to en Ts. 
Holding the position you do in thé engineering 
voice and your advice would unquestionably carry 
with the Royal Agricultural Society of England, and might 

ossibly stimulate them to make the move onwards which J 

ave endeavoured to point out as . 

If your agricultural contemporaries, too, would likewise 
take up the matter and ventilate it, we might to see 
some proposal made for the trials in 1870 wi would 
stimulate fresh engineering talent to enter the agricultural 
arena. A manufacturer of railway locomotives ’ 
be a formidable competitor to all existing i 
engineers. I am, Sir, your obedient Servant, , 

Groree Avevstus Hata. 

Pen Ithon, Radnorshire, May, 1869. 


BOILER EXPLOSIONS. 
To tus Eprror or Ewervererne. 

Srz,—I was glad to see in your ion of the 28th ult. 
a letter in reference to boiler eviden' uced 
through your leader of the 7th on the same su’ 

The papers of this morning contain an account of an ex- 
Walee, Lillie tome sudpenl aol eieaieanaon eta The 
Wales, killi i i 
number of ut the United 
Kingdom has for several years a ome a week, ex- 
clusive of hundreds of minor accidents. : 

The inspection system has clearly démonstrated that 
explosions may practically be prevented, but there appears 





pursued either directly or indirectly in connexion with that 
system, so as to ensure a more complete means whereby 
explosions may be entirely prevented. 

The subject is worthy the attention of Government, al- 
though I think the Home Secretary was not very clear as 
to their intentions of any, as shadowed forth to the recent 
Manchester deputation. Voluntary i ion is evidently 
unequal to the task, and it may be divided into two classes, 
viz.: Inspection, as a means of prevention only, and ae we 
tion as a commercial speculation, both de ing on their 
subscribers for support and existence, without which, whether 
from bad trade, caprice, or 
would be compelled to shut up shop; after which, there can 
be little doubt that boiler explosions would be of almost daily 
occurrence. 

Commercial companies likewise depend for their existence 
upon a regularly paid dividend, otherwise the shareholders 
become \impatient and the primary object of their company 
sinks into insignificance. These systems evidently require 
strengthening. The Government has a power which associa- 
tions or companies cannot individually and divided hope to 
possess. That power, in the excerise of its wisdom, has fre- 
quently been employed with great benefit in matters social 
and commercial, and there are few things that more require 


its immediate intervention. Without the patronage and great 


power of Parliament, no system of voluntary inspection 
will induce the self-conceited, careless, or urious to 
allow independent examinations or advice. my travels 
I frequently meet with boilers at work that are quite unfit 
for active service, and I have no doubt there are hundreds 
of this class. It only needs Government interference to the 
extent that they shall compel all users of steam boilers to 


hold a “ guarantee apey wyliny a4" the head i 
of such an association as the one for the ede) om 


Boiler Explosions at Manchester, and it would be the best f 


possible guarantee that could be given to the public and the 
owner. I trust this question may be fairly cavassed, and 
that your journal may be the means of assisting to give pub- 
licity to the same. 
Yours faithfully; 

A SvuBSCRIBER FROM THE First. 


MARINE ENGINE PROGRESS. 
To rus Eprtor oF ExGineerixe. 
Srx,—In your leading article of last week on “ Marine 
Engine Progress,” you make a reference to 
patented by me, in conjunction with Mr. Horton, 


June 2, 1869. 








midst of your remarks about the difficulty of increasing 
steam ure of marine engine practice, the statemen 


boilers 
which 
think calculated to convey a. wrong im eg t 
such is not, I am sure, your intention Cropping wp. > 
t that 
ve 


cult 
I“ worked 139 Ib. at sea, but these boilers gave trouble,” 
may fairly be understood to mean that the amount of the 


fresh water can thus be obtained; and 
these statements as well as of our principles of the construe- 
tion and working of marine engines and boilers, we may be 
allowed to mention that eight sets of our 
which have been in constant use in the v of a 

company at Caleutta for nearly eight years, working at a 


pEREHE: 
i 
iF 
f 


other interested motives, they | ‘ 


as reported 
did not confine m 
justice to inventors, but 








y power i 
paired. The full benefit of the exclusive use of 


in corroboration of 
t Dail 
steam 


per 


your ‘120 tb. per square were, 
weight ired (except in the case of one boiler which 
Bad Poon Sectloatslis injured), reeently by B 
Sounaiee = rey ~ 


also reporting that fi 


the ex. 
cellent condition of the boilers, both inside and outside, he 
considered them good for other eight years’ work. 
Douglas Hebson, > 


., Liverpool, the consulting engineer 
an esers. C. Mitehell por me Low 


the lower ‘ 
i thet 1501b. steam! expanded 90 to 24 times is ; 
considerably under what will yet be hed in ful | Mi 
practice, but that pressure I have no hesitation in affirming | ; 
can now be worked with perfect safety, without any materia 
trouble at sea, by the use of these subdivided boilers, and on 
; ms cany * a consumption of 
to exist a difference of opinion as to the future course to be | ;. 3: 





good steam coal not exceeding 1 Ib. per 
power per hour—and we are quite prepared 
Yours faithf 


Atlas Works, Glasgow, Joun i. Rowax. 
June 8, 1869. 








MR. HOWARD AND THE PATENT LAWS. 


To rus Epiror or Exeivernive. 


r able leading article upon the debate in the 
Comtines s0 this subject, a 


» you remark that I, as 


well as the other speakers who supported my views, grounded 
ts wu “justice te levenbess“ “the rights of 
” &e., but did not take the broader view as to the 
national advantages of a patent law. 

The reports of speeches in the House which a; in the 
daily newspapers are necessarily very much and 
the report you have transferred to the columns of Enaixgrn- 
ING omits my main point on the advantages which accrue 


in Hansard, from which you will 
f to the grounds of nght and 


the broader ground you rightly | M 


the lots an thechde of tao eae: 
ethend; June 6, 1808. els Rowszs. 
CIVIL AND MECHANICAL ENGINEERS 
Ata ' es on the 2nd of June, a 
eat mp a Ses 
to the building 


confined the subject of his paper stones 
pene saaating pe ing stones and | It was illus- 


: 
| 
rl 
: 
: 


i 
Fei 
ehis 
£et}. 
grete 
pried 
Ht : 
fell 
firtel 


rag, Gatton firestone, Caen, k, 
wick, Bramley Fall, Mansfield, Chilmark, 


Doul Specimen ee See ae 
quarries of Messrs. W. H. Bensted and 
stone, Mr. W. Carruthers, of wee fg 
of London and Caen, Mr, W, EF. 


iA 
Fes B 
le 

Bt eth 
are er, abre® 
esiiredlets : 


principal buildings in the immediate neighbourhood of each 
quarry were in an excellent state of i 
ings in London of the same stone whi 

tively recently built, were more or less in a state of y- 
He attributed this, first, to the faet{of the masons who worked 


the stone for the local buildings understood the material and 
knew which quarries and beds were good and the 
bad, while the masons who worked the stone for London 


of ing stones the Museurn 
Ca Ry: Pn 
cerning was im most cases, and in some nil, 
besides which it was to of the quality of a stone 
if the specimen was a rough ep ge lagen 
up. The “ Mineral Statistics,” part 2 for 1858, published by 
did not caongh toes ee Sy ceionenal 
heads professions architecture, engineering, 
and the trades connected therewith took the question up and 
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BURDETT’S SELF-DELIVERY CUTTING TABLE FOR BRICK-MAKING 


MACHINES. 


CONSTRUCTED BY MESSRS. HENRY CLAYTON, SONS, AND HOWLETT, ENGINEERS, LONDON. 





Iw the course of our recent notice of the Conversazione 
held at the Institution of Civil Engineers we mentioned a 
model of an ingenious arrangement of self-delivery cutting 
table, for divic ing clay into bricks as it issues from 
the moulding machine, designed by Mr. Joseph Burdett,* 
and constructed by Messrs. Clayton and Co. of the Atlas 
Works, London ; and we stated that we should on an early 
occasion publish engravings which would explain this 
arrangement fully. This promise we now fulfil, and in the 
accompanying illustrations, Fig. 1 is a side elevation of the 
apparatus; Fig. 2 is a general plan; Fig. 3 is a transverse 
section taken through the line a, a; and Fig. 4 is an end 
elevation showing the single wire cutter by which the lump 
of moulded clay (to be afterwards divided into bricks) is 
severed from the main stream coming from the moulding 
orifice of the machine. It is preferred, by Mr. Burdett, to 
earry this wire cutter on a carriage, Q, which is pivotted on a 
centre as shown; but it may, of course, be carried by vertical 
slides or other means if deemed advisable. 

The action of the apparatus is as follows: When a 
sufficient quantity of clay of the required sectional area has 
been ejected from the die or exit aperture of the machine on 
to the roller table which we shall describe presently, it is cut 
“off by means of the wire just mentioned as being placed close 
to the exit aperture. The required length of clay having 
been cut off it is moved hewend upon the rollers of the roller 
table on toa movable rack plate table. The last of these 
rollers preceding the rack plate table works in a chamber or 
trough which is partly flied with oil or other lubricating 
material, which lubricates the under side of the clay as it 
passes on to the movable rack plate table in order to prevent 
it from adhering to the latter. On one side of and above the 
rack plate table, but not attached to it, are placed the stand- 
ards of the machine, and a stationary side or resistance plate 
to hold the lengths of clay fixed during the operation of 
cutting. Series of cutting wires or blades are fixed to a 
movable rack frame, these wires, which are distant from 
each other about the thickness of a brick, being made to pass 
through the clay to the side or resistance plate by means of a 
lever and segment of a wheel working in the rack frame 
underneath. On the rack frame, and immediately before the 
eutting wires or blades, is placed the movable plate table 
on which the lengths of clay are laid ready to be cut, and 
behind the cutting wires is the receiving board. At the 





referring for that purpose to ourengravings. In these latter 
A, A, are the end standards of the machine held together y 
two stays, or stretchers, R, and by the resistance bar, K, 
forming the frame work. B is a movable rack frame con- 
st with an ordinary top strain bar, F, for carrying the 
wire pins, or it may be fitted, as Mr. Burdett prefers, with a 
top strain bar, F', such as is shown in Figs. 5, 6,and7. Fig. 
5 isaplan, Fig. 6 a side elevation, and Fig. sectionand eleva- 
tion of this bar, which is formed with a slot in its length so that 
the wire pins may be moved nearer together or further apart 
to suit any desired length, width, or thickness of cut. n 
this form of strain bar, F', is used it is intended to employ a 
cap plate or gauge, F*, such as is shown in Fig. 8. This cap 
plate or gauge is fitted upon the slotted strain bar, F', and 
the distances a at which the wire pins are held are 
governed by the number and distance apart of the holes in 
the cap plate. The wire pins in the lower strain bar, F, are 
also arranged accordingly. 

The movable rack frame, B, in addition to carrying the 
top and bottom strain bars for the wire cutters, also carries 
the table, C, and the portable platten or board, D. The 
series of cutting wires, f is stretched between the top and 
bottom strain bars, F, of the rack frame, B, with wire pins 
hooked and thumb nuts for tightening, and india-rubber 
spring washers as shown. The whole rack frame, B, carrying 
the table, C, portable platten or board, D, and cutting wires 
with it, is moved backwards and forwards across the frame- 
work of the machine by means of the handle, G, the racks, 
Hi, and the segment pinions, H', and it moves upon rollers 
or guides, J, running upon stud pins fixed in the end frames 
or standards, A. K forms the side portion of the main frame- 
work, and serves as a stationary resistance bar, preventing 
the clay from moving whilst being cut. L is another portion 
of the homework carrying a series of rollers, M, for receiving 
the moulded clay previous to its being passed on to the plate 
table, C. N is a lubricating roller revolving in a trough, 
N', to contain oil or other fluid lubricating matter for 
continually oiling the under side of the stream of clay as it 

over it and previous to its passing on to the plate 


table, C. This trough, N’, is supplied by a vessel, O. The 
aperture, ©, in the trough, N’, is to allow the lus oil to 
overfiow into the can, P, from whence it is poured k from 


time to time into the feeding can, O. 
When a stream of clay of sufficient 


A .. A + 


to cut 





same time that the wires or blades are cutting or p 4 
through the fixed clay the rack plate table is moved from 
underneath and passes the receiving board under the newly 
cut bricks, and on the return stroke of the table takes the 
bricks to one side upon the receiving board ready to be lifted 
off, and leaves the rack plate table ready for the next length 
of clay to be cut in like manner. s 

We may now proceed to describe the apparatus in detail, 


* hy a typographical error Mr. Burdett’s name was in our 
former notice printed “ Burnett.” 














into bricks, which is done by causing the wires to pass through 
it by means of operating the handle, G, which simultaneously 
transmits motion to the pinions, H', the racks, H, and the 
whole rack frame, B, carrying with them the series of wires, 
E, and also the plate table, C, and platten or board, D, caus- 
ing the plate table, C, to pass from under the clay through 
which the wires are passing, and to be replaced by the port- 
able platten or board, D. The handle, G, is now to be 
moved in the — direction, by which the whole mov- 
able parts described are returned to their original position, 
taking with them the clay now in form of cut bricks on the 
platten or board, D; this platten or board, D, is then 
removed with the bricks upon it. Another board being 
substituted the machine is now in position to repeat the 
operation. 

One of the great advantages of this table over those pre- 
viously in use consists in the perfect ease with which a lar 
number of bricks can be cut end safely removed from t 
machine in a given time. This is effected not by increasing 
the quantity of materia] coming from the moulding machine, 
but by the greetly increased facility for the required opera- 
tions, and by lessening the number of the waste pieces of 
moulded clay. It also wholly supersedes the risk and labour 
in the removal of the bricks from the machine. In other 
machines of the kind the cut bricks have to be removed from 
the table separately to place them on the barrow, rendering 
this portion of the operation subject to loss or damage of the 
bricks by negligence of the workmen. 

In Mr. Burdett’s table these practical objections are avoided, 
as by his arrangement « positive number of (ten or twelve) 
bricks is cut and delivered, by one simultaneous operation, 
each time of cutting on to a receiving palette or board ready 
to be placed upon the brick barrow without the cut bricks 
having been handled in any way. 

An economy is also obtained by the less wear consequent 
on a metal plate being substituted for clothed rollers (which 
latter capidly wear out), in addition to which the breakage 
of wires, so uent in other cutting tables, occurs but 
seldom, if ever, in this system. Mr. Burdett’s table also 
possesses the advantage of being available for any variation 
of lengths, as also for any required angle of cut, for arch 
bricks, &c., simply by removing the two “strain” bars be- 
tween which the wires are stretched, and by replacing them 
with other bars of the desired gauge, thus su ing the 
necessity of the outlay hitherto for a series of sepa- 
rate cutting tables. action of this cutting table is also 
such that, whilst the wires are passing through the clay, it 
is held “ true” and firmly against a smooth metallic “ resist- 
ance ;” thus the finish of the cut is perfectly clean, 
and the ends of the bricks are square, and not left ragged or 


Altogether Mr. Burdett’s clay-dividing apparatus above 
described is by far the neatest and most ient contrivance 
of the kind we have yet seen, and we are glad to hear that it 
is coming into extensive use. 
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INSTRUMENT FOR MEASURING THE PRESSURE IN GUNS. 


Fic. 3. 
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FIDLER’S ARTICULATED ROLLING STOCK. 











We illustrate, above, an arrangement of Articulated | 


Rolling Stock designed and patented by Mr. T. Claxton 
Fidler, and a model of which was exhibited at the recent 
Conversazione of the Institution of Civil Engineers. The 
primary object of this arrangement is to radiate the axles to 
the curve traversed and to prevent any lateral strain upon 
the wheels from the frames or connexions; so that each pair 
of wheels may be free to choose its own position between the 
rails uninfluenced as to transverse position by anything but 
the rails themselves, while its axle is firmly held in a position 
at right angles to the rails, so that its natural course of 
rolling progression coincides always with the line of rail 
before it, whether upon a straight line or a curve. 


Fié.3. 
PLAN 9 INTERMEDIATE TAUCK 





In the engraving, Fig. 1 is an elevation of a composite 
carriage as constructed upon this system, and Fig. 2 a plan 
of the same upon a eurve of 100 ft. radius. It will be seen 
that two carriage bodies of equal length and of the ordinary 
type are permanently connected or jointed together and 
mounted upon three axles to form one carriage. 

The two outer axles, A and C, are mounted at the outer 
ends of the carriage bodies exactly in the ordinary way, 
while the middle axle, B, is mounted in a separate frame or 
intermediate truck, of which Fig. 3 is a plan, and which is 


swivelled at the ends to the frames of the respective carriage | 


bodies at D and E. 
Segmental headstocks, struck from the centres, D and E, 








i 


; 


are fixed to the inner ends of the two bodies, and touch each 
i The 


other in any position of the articulated \ 
connexion, K, consists of a pin or block fixed to one of these 


headstocks in the middle, and working in « longitudinal ‘ in wheels and axle, &c. 


slotted guide iron fixed to the other; the motion in the slot 
is of course, very small and the connexion practically 
compels the segmental ends to roll upon each other as 
though geared together. 

Thus the radiation of the three axles is attained in the 
simplest manner: the half-length, D B, of the intermediate 
truck being made equal to the length, AD, or, EC, it 
follows that the centre lines, AK, KC, of the two bodies, 
and, D E, of the intermediate truck are held by the connec- 
tions, K D, and E, in a position tangential to the circular 
curve, ABC, and the axles, fixed at right angles to these, 
are, of course, held in a radial position; at the same time it 
will be seen that the combination cannot bring any lateral 
strain upon either pair of wheels under any conditions, so 
that the passage of reverse curves and changes of curvature 
is unattended with any difficulty other than a small error in 
the radiation of the axles at the moment of transit; also, as 
the centre lines of the two bodies are tangents to the curve 
at A and C, the obliquity of the buffers and couplings is 
much less than with ordinary stock, and the lateral strain 
that results therefrom during the passage of reverse curves 
is almost entirely eliminated. 

At the point, B, where the rolling headstocks touch each 
other, they both rest upon the central roller, R, carried u 
the intermediate truck ; this roller is of course always radial 


to the motion of both headstocks and carries the main part | PTe** 


of the weight of the inner ends of both bodies, while to give 
a side bearing, rubbing pieces, § 8, are fixed under the side- 
soles of the bodies and upon the cross-bearers of the inter- 
mediate truck. 

If the axles, A and C, are fixed in the position they would 
usually occupy in four-wheeled carriages, the load upon the 
three axles will be nearly equal: by moving the outer axles 
nearer to or farther from the centre sxle, the load upon 
that axle may of course be diminished or increased. In order 

that the combination may be flexible, vertically as well as 
horizontally, without straining the intermediate truck in 
traversing a rough road, the joints, D and E, are provided 
with india-rubber cushions or volute springs. 

While upwards of 3 tons are being constantly carried by 
the wheels of goods wagons, there can be no reason why 
the load of two ordinary passenger carriages should not be 
carried upon six wheels instead of eight, thus saving the dead 
weight and expense of a pair of wheels and their accessories. 
It is obvious that the conversion of ordinary stock upon 
this principle could readily be effected, and the inventor 
estimates that the weight troduced in the of the 
intermediate truck would not be more than the weight saved 
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It will be noticed that the inevesse of ges pressure is very 
that the 


marked, as the diameter of the age VR - aioe y 

incheations of pressure are greater at 56 in., 70 in., in. 
than at 42 in., especially in the 9 in. and 11 in while 
the velocities vary very little. The cause of the of 
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a further sum of 27,5001, leaving a similar amount to be paid 


by two instalments on the 4th of July and 4th of October 
next respectively, when the whole of the contract would 
be paid. After a careful examination of the 
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RECENT PATENTS. 


dated within the Jer 1868 ; a feet peer deal be piven | Oe 
them, at et the annexed prices, from the Great Seal 


Pie 9007, 1s. 24. } Willies Strong, of Catapn, polene patents 
arrangements, it would require drawings to describe 

the solid and liquid constituents of sewage. 

ae ey 4 Corcoran and a oe 
tent ts in millstone- 

ee ae oe worthy of the attention of those 

inert in = yy matters; but which we cannot describe 


Bio. 2671, 10d.) Robert Saunders, of Croydon, patents 
orming breakwaters of @ series of floating pontoons which 
srg sro 


ci "Fate orn 
2680, 2s. —" John Hunter, of Morristown, 


R. 


New Jersey, U ‘ us for aérial propulsion, 

— may be be tried docctt as neither better nor worse 
than such contrivances usually 

(No. 2683, éd.) Cromwell "Fleetwood Varley, of Becken- 


ham, patents constructing electric telegraph cables by twist- 
ing an insulated conductor with a cord or cords of hemp or 
similar and also using, in the manufacture of tele- 

en eee, Cae, Seine, 9 ge Sage ted by chloride 
of sodium or calcium, and then coated with pitch and chloride 
of sodium or calcium. 

(No. 2687, 10d.) Thomas Lester, of Wordesley, and Wil- 
liam Trueman, of Lays Foundry, Brierley-hill, patent ar- 
rangements for working the valves of steam engines and 
forms of air pumps, which we could not describe briefly. 

(No, 2688, 1s.) John Fieldhouse, of Birmingham, patents 
fi a Cornish boiler with an additional fire placed 
under the boiler at the front end, the waste gases from the 
main fires within the flue being passed over the fire on the 
pepe md firegrate on their way xt the chimney. In addition 

the consumption of ‘the smoke from the main fire, 
Scualceiien boiler is intended to heat the bottom of 
the boiler, and thus improve the circulation of the water. 

(No. 2700, 8d.) illiam Cartwright Holmes, of 56, 
Gracechurch-street, patents, as — ent of Benjamin 
Warnes Thurston, of the Gasworks. a compact ar- 
rangement of gas p crying appara in intended for use where 
economy of space is The apparatus consists of 
three chambers, of which lower one is fitted with trays, 
and serves as a washer, while the upper and inner one, 
which contains coke or breeze, forms a scrubber, and the 
outer chamber acts as a 

(No. 2709, Is.) Edward Cortessi, of 1, Park-terrace, 
Brockley-road, New Cross, patents, as a communication from 


Casimir de Forel, of Elizabethgrad, Russia, various ar- 
rangements of suspended wire rope railways. We could 
not describe the details of these plans without the aid of 


drawings. 

(No. 2751, = James Evans, of Wednesbury, patents 
machinery for welding or finishing iron or steel tubes. Ac- 
—e to these plans the tubes are acted upon by double 
rows of counterpart dies, one row of these dies having a re- 
ciprocating motion. The dies are adjustable, so that they 

te sia ie for welding either paralle! or tapered tubes. 

2718, Is. 4d.) Francis Preston and Robert Craig 
Ross, of Manchester, patent arrangements of railway stop- 
blocks, whieh it would require engravings to describe clearly. 

(No. 2727, 10d.) Thomas Butterworth, of 18, Mumps, 
Oldham, patents a form of pump, intended for reper. 

urposes, in which the suction anc de slivery valves are replacec 

y a kind of three-way cock, the plug of which has a rotative 
movement given to it. 

(No. 2730, Is. 6d.) Samuel Sharrock, of Live rpool, patents 
making telegraph posts and signal standards of tubular 
metalle uprights steadied by iron or steel truss rods or guys. 
We fail to see the novelty of these plans. 

(No. 2737, 8d.) Jonathan Pickering, of Stockton-on-Tees, 
patents a simple arrangement of hoisting pulleys. According 
to this plan—of the absolute novelty of which we have some 
doubts—two pulleys of unequal diameter are mounted on the 
same shaft, and each pulley has recesses formed in its circum- 
ference to receive, and take hold of, the links of a chain. 
The chain to which the load is attached is passed over the 
larger pulley, and that through which the power is applied 
over the smaller one. Arrangements are dee provided for 
preventing the load from running back. 

(No. 2747, 8d.) Joseph Wood, of Red Bank, New Jersey, 
U.S., patente an arrangement of “frog plate” or railway 
crossings. The object of this contrivance, which it would 
require drawings to describe clearly, is to obtain an approxi- 
mation to a continuous rail. 

(No. 2752, 10d.) George Davies, of 1, Serle-street, patents, 
as the agent of Edward Schroder and Julius Cohn, of Berlin, 
an arrangement of water meter, which we could not describe 


y- 

(No. 2758, ls. 2d.) William Thomas Carrington, of 10, 
Park-street, Westminster, patents preventing the surging 
or shifting of the rope on capstans by making the body of a 
capstan with two or more annular grooves which act in 
combination with other annular grooves in an auxiliary 
barrel; the arrangement being such that the rope passes 
first into the first groove on the capstan, then into the first 
groove in the auxiliary drum, then into the second groove 
of the capstan, and soon. The patent also includes making 
capstans with a single deep y groove, this groove being 
employed either with or without a pressing roller to foree 
the rope into it, and with or without a plough or equivalent 
contrivance to raise the tail rope out of the groove in which 


it is ipped. 
(he 61, ba 6d.) James Jones, of the Consett Lron- 
whe ts of furnaces and machinery 
i the bastion, rolling, and finishing of iren or 
steel bars. We could not describe the details of this patent 


ae nie of Harrow-road, . poo 


(No. 2702, @d.) J 


“— 2772, 4d.) George Warsop, of 17, Besley ait 








Grants of Provisional Protection for Six 


1243. ALraep Bonenst, Swanses, “ An improved composition to | 
te as & paint.” | 
BARLES Tatene Lisance, Frankfort-on-the-Maine, “Im- | 
provements in the daily inodorous removal! and agricultural 
utilisation of human excrement, known as Liernur’s pneumatic | 
ne system.” 
1425. BERT FERDINAND Hope, 31, Cheapside, “ Improvements 
applicable to musical boxes, albums, and other similar articles.” 
1439, THomas DUNN, Pendleton, “ Improvements in the coustruc- 
tion of velocipedes.” 
1445. ALEXANDER Hewaey, Edinburgh, ‘ 
loading firearms.” 
1513 Teomas Nonais, Frome, “ lmproved means and apparatus 
for mowing and cutting grass and other similar substances.” 
1517. James Norton, Sheffield, “ Improvements in ball and other 
cocks, taps, and valves.” 
1539. Wititam Roseat Lake, 8, Southampton-buildings, “ An 
improved process for obtaining gelatine end other products from 
animal substances.” 


* Improvements in breech- 





141. Peren MoGaeeon, Falcon Works, Manc hester, * Lmprove- 
ments in hinery for and d 
1543. Josera Emerson Dowson, jun.. and ALFaep Dowson, both | 


of Victoria-street, Westminster, “Improvements in the con- 
struction uf foundations for piers, bridges, and such like struc- 
cues.” 

1545. WILLIAM Mircwen., Waterfoot, “Improvements in the 
manufacture of felted cloth, and in the machinery or apparatus 
employed in such manafacture.” 
1547. Geones Vincunt Fospeny, Cowley, “Improvements in 
breech: tirearms and cartridges for the same.” 

1549. WILLIAM McApawM, Glasgow, * Improvements in the manu- 
facture of pottery, and im the machinery or apparatus employed 
therefor.” 


1551. Joun Laneuam, Leicester, “ Improvements in ashpans for 
tes,” 
15538, Joser# BowMAN, Peasholme-green, York, “ Improvements 


in fittings for window blinds.” 


1555. ALAN —— MoGavix, Barge-yard, Bucklersbury, “Im- 
provements ia propelling and manceuvring vessels, and in the 
apparatas emp for euch ; urposes. ‘¥ 

1559. Georges Perxix, Derby, “An improved cup-and-hall 
castor.” 


in communicating 


Improvements 
of railway traina, 


1561. Jown Rew, Glasgow, “ 
between mgers and persons in charge 
and in apparatus employed therefor.” 

1563. MATTERW Janvis, Mansell-street, Goodman’s-flelds, and 
ewale MILLwaap, Northern-buildings, Skinner-street. Somers- 

ba Improvements in lock spindles and door knobs to be 


. used 

1565. Henny Epwanp Newros, 66, Chancery-lane, “An im- 
proved portable coffee mill.” 

1567, WiLiiam Rosert LAgs, 8, Southampton-buildings, “ Im. 
provements in boat-detaching apparatus,” 


1570, Samt RL JACKSON, Bradford, “ Improvements ia window 
shutters.’ 

1571. Ep WIN HORSELL FULLBROOK, Tocting, “Improvements in 
organs.” 

1574, JouN PLATT, Birmingham, “ Improvements in the mannu- 


facture of brooms and brushes.” 

1575. CHARLES WILLIAM Sremens, 3, Great George-street, “ Im- 
provements in calcining and smelting ores and in farnaces and 
apparatus employed in connexion therewith, which furnaces aro 
also applicable to other purposes.” 

1576. ALEXANDER MELVILLE CLARK, 53, Chancery-lane, “ Im- 
provements in apparatus for facilitating the opening of eggs - 

1577. Wiittaw Ropert Lake, 8, Southampton-buildings, “An 
improved machine for shearing, punching, bending, and other- 
wise working metal and metailic articles.” 








1578. CHARLES JOSEPH FosTeR, Maldon, “Improvements in 
obtaining the transverse reciprocating motions uf the cutter bar 
in reaping, mowing, and other similar agricuitaral machines, 
and improvements in wheels for agricultural machines. whi oh | 
last named improvements are also applicable to traction er 
wheels.” } 

1580. Janes Hvpsox and Cunistrorner Catiow, Burnley, “ Im- | 


provements in looms for weaving.” 

1581. WitLiiam Morais, South Hackney, “ Improvements in con- 
necting and securing together the rails of rai)ways.”’ 

1582. Henny Rosert LUMLEY, 14, Mariborough-place, St. John’s- 
wood, “ Improvements in treating and purifying « rude iron, and 
in making steel, and in an apparatus for such purpose. 

1584. Jouw Lockwoop, Leeds, “Improvements in couplings for 
railway engines, ca: , and wagons.” 

1585, Epwakp THouas Hoemes, 123, Chancery-lane, “ Inprove- 
ments in borse-shoe nails, and in machinery for the manufac- 
ture of the same.” 

1586. George TOMLINSON BovsFiELp, Loughborough-park, “ Im- 
provements in machinery for casting iron.” 

1587, Jou~ Hexry Davis, Cape Town, “ Improvements in ships’ 
compasses,” 

1588, MATTHEW TILDESLEeY, Willenhall, 
manufacture of sash pulleys.” 
1589. Samvuet Tuomas, janior, Redditch, “ 

envelopes or wrappers for needles.” 


“ Improvements in the 


Improvements in | 


1590, Wratam Henry Biiss, Bayswater, * ‘ Improvements in the 
arrangement and construction of velocipedes.”’ hy 
1592 VILLIAM Furness, New-street, Borough-road, “ A new or | 


improved clip or fastening for uniting the ends or other parts of 
driving belts or bands, applicable also to braces and other useful 
Pr es,” 
1593, WiLiiaM Mrrcee.., Manchester, “Certain improvements 
in the method or process of Loewe | metaitic articies, and in 
d therewith 


the 

1594, BALowix FuLFoRn WEATHERDON, 7 77, Chancery-lane, “ An 
improved reacting tarbine whee!.” 

1595. WILLIAM ARMAND GILBEE, 4, South-street, Finsbary, ' “Tm- 
provements in ice-houses, store-rooms, and refrigerators.” 

16%. Mare HYACINTHE DE wow ag ape 37, Boulevard Bonne 





Nouvelle, Paris, ~ Improvements in steam motors.” 
1507. Epwaap Taomas Hueuss, 123, Coe “ Improve- 
machinery or apparatus for manufacture of 





as it leaves brickmaking machines. 
on another page. 


We qeonie | this emangunent 


| 1606, FPRancrs bp ee on ) BLAKE, 








of | 1598. Gronex S411, Saltaire, and Wiis 
ee 104.) John maven af tam Ween, 4 provements relating to steam engtue 
at] eagnes wash we desorbed a detail on page 367 of our last 1398. ANDREW BARCLAY, Kilmarnock, « Improvements in sppa- 
ratus for injecting and ejecting ne See © Se ee 
in mechanism connected 


densera, blow - condense: 
through rs, and 


Nottingham, patents “ apparatus 
an engine suitable to be by steam of other Ould, Meprovement nthe cond retin eye ot -green-lane, Clerkenwell, “Im- 
such air-forcing a taking in air in a or com- Ropert ot decegeeued, * inpiote 
ively cold or uuhested state and forcing it into « boiler, mente in Bepeanneen, 38, Gene 
ee whence in 0 haste Gate end in combination ONS | 1008, Jone B Coatbridge, “Improvements in the rolls for 
viene Ceara ie eee ee ree aw oe fakest | teh. foam Msent Jomsoum, <7, Sincchn’s-tun-Qeide, * Peetesiag 
which it actuates.” vantages to be 
from mee ene we somewhat | imitations of aad substitctes for wood, Ivory, stone, and other 
doubtful. and other articles. 
1604. Joms TroTMay, Painswick, _ pnamecemmente i Sagpaingy 
for aniting th of machine 2 
THE PATENT JOURNAL. 1608, Witiam JOKES. and “taowan”Suarvisio, Machosier, 
“ Certain im: tbematical instruments to be em- 


provements in 
ployed for scribing or drawing 


een “ee * Improvements in ob- 
taining motive po 
Qaonas HENRY 7 Hoane, Southampton-row, “ Improvements 


in veloci 

1608, ALEXANDER MONEILE and James \ ap Jobn-street, 
Pentonville, “ Improvements in 

1609. Lours Romaw, Paria, * eee in wpe or 
mechaniam for obtaining and applying hydraulic motive power.” 

Ropert WHEBLE, 21, Cockspur-street, “ Improvements in 

hate or coverings for the head.” 

1611. RupoLpH ScHomeBure, Fleet-street,“A new apparatus for * 
receiving and discharging cigar and tobacco ashes in railway 
and other carriages, which invention is also applicable for 
advertising purposes.” 

1612. Martin Benson, 9, Southampton-buildings, “ Improve- 
ments in tools for cutting glass and other vitreous substances,” 

1613. WYLLIAM PaLiisga, Army and Navy Club, Pall-mall, “ im- 
provements in vents and screw nuts or collars for ordnance, 
which latter improvements are also applicable to screw bolts 
and puts generally. 

164, Huon Dowesar McMaster and ApRanam Date, Gilford, 


“ Ap improved governor or tor for steam 
1615. Tuomas VAUGHAN and Exe Watresu, Vulean Works, 
Middlesborough-on-Tees, “ A ave or improved machine for 


nutting screw bolts.” 
1614, JOnN Dickinson - wtoN, 6, Leighton-erescent, Kentish- 
ts in machinery for tunnelling, shaft sink - 
ing, and stone re 


1619, CHARLES FREDERICK Crew, George-street, Chaik-farm- 
road, “ Improvements in Sa" 

1621. CHARLES —, hapel-hill, Huddersfield, and Joun 

MLEY, rap whe uddersfield, “ Improvements in means 

or apparatus f motive power. 

1622. "Tues GRANSTON, ingham, * Improvements | in the 
construction of glass houses for ~ purposes. 

1623. JAMES Barbers, 14, hill, “ An improved lever lock 
or fastening, suitable for various useful purposes. 

1624. Gronce Henry Ex, 91, Gracechurch-street, “An im- 
proved apparstus for cleaning boots and shoes.” 

1625. RicHaxp Prick WILLIAMS, Great George-strest, * * Improve- 
ments in fishes for fishing railway rails.” 

1626, Francis Henry Liovp, Wednesbury, “ Improvements in 
the manufacture of steel and tron tubes and gun-barrels.” 

1637. Evesne GeorGe BarTHotomew, 1, Chepstow-villas, York- 
road, Upper Holloway, “ ep an aay in the construction and 
arrangements of ¢ | apperetas,” 


Inventions protected for Six Months on the 
Deposit of Complete Specifications. 

1680, ALFRED EDLMAXN, an ee Bishopsgate- 
street, “Improvements in machinery and apparatus for the 
manufacture of peat for charcoal, peat, fuel, and fire lights, and 
for other 

1647, Wiiets eROsERT LAKE, 8, Southampten-buildings, “ im- 
provements in machinery employed in the manufacture of bolts 
and nuts,” 

1682. WiLtiam Rossrt LAKs, 8, Southampton-buildings, “ Im- 
provements in mechanism for propelling and guiding vehicles, 
and for driving machinery by muscular power.” 


Patents on which the Stamp Duty of £50 has 
been Paid. 


1522. Joun Henry JopNs0N, 47, Lincoin's-inn-fields, “ Improve- 
ments in the deodorising of crude rock or mineral oil, end in 
= preparation of lubricating oil therefrom.”—Dated 31st May, 

1866. 


1570, ANTOINE GrivEL, jan., 63, Rue de Grenelle, St. Germain, 
Paris, “ Improvements in the constraction of safes, strong rooms, 
and other similar depositories, and in the locks thereef.”— Dated 
7th June, 1966 

1535, SAMUEL TURTON, Heaton Norris, “Certain improvements 
in apparatus applicable to steam boilers or generators.”— Dated 
2nd June, 1866. 

1539. ANDREW ——- Brown, 18, Cannon-street, *‘ Improvements 
in engines for pomp water. applicable to engines for feeding 
steam boilers.” 2nd June. 1866. 

Li 48, ALEXANDER Tooceaa®, United Service Club, Edinburgh, 

“Improvements in the mounting and working of ordnance.” 
— Dated 4th June, 1866. 

1588. Davip Cocugans, Dunmurry, “ lmprovements in spiuning 
frames.”— Dated 1ith June, 1566. 

1736, Wi41smM CLARK, 53, Chancery-lane, nee 
broidering machinery.”— Dated 29th June. 

1581. CHARLES HENRY MvuRRAY, Loman-street, “ Improvements 
in machinery for making bricks.”— Dated 8th June, 1866. 

1726. CLaxTos Epecumpe BaoomMan, 166, Fleet-street, “ Improve- 

ments in obtaining alkaline permanganates. oo Dated 25th June, 


1666. 

1560. WiLLIAM LAWRENCE, 18, Cornwall-road, Paddington, “ Im- 
provements in the manufacture of and apparatus for the treat- 
ment of worts.”— Dated 6th June, 1866. 

1567, Huon Greaves, Abingdon-street, Westminster, “ Improve- 

ments in the construction of parts of railways. "Dated 6th 
June, 1866. 

1582. Henry JosiAn Geiswo cd, Boston, U.S., “ Improvements in 
the manafacture of cards, tablets, and other articles from which 
marks made with ink or lead pencil may be tedly erased 
by moisture, without injury to the surface.”— 8th June, 
1866, 

Patents on which mag = oe Pp Duty of £100 has 

James Kine, Moss oe and Joun ParTincTos, Rochdale. 

Dated 


1655, 
2nd 


“Certain improvements in looms for weaving.”— 


June, 1862. 
1663. Josspa Wuhirwortn. Manchester, “Improvements in 
shells 2nd J 


une, . 
oe hasty a Barrista Tosetss, 41, 


Tinadnentio cone,” te, 
and cooling liquids and 





ments in 
brushes.” 


none open ones" Pied ath J June, li 
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LOCKING 





GEAR FOR RAILWAY SWITCHES AND SIGNALS. 









DESIGNED BY MB. FRANCIS BRADY, SOUTH-EASTERN RAILWAY. 


Tar South-Eastern Railway Company have during the 
past eighteen months or so been bringing into use on their 
line a very neat arrangement of locking gear for switches 


and signals, designed by Mr. Francis y, their assistant 
engineer. Besides being employed at several less important 
— on the South-Eastern line, Mr. Brady’s apparatus has 
yeen lately applied at the new junction with the South- 
Western Railway at Waterloo, and at Redhill, at which latter 
place we recently had an opportunity of inspecting it. It is 
also in partial use at Cannon-street, and has been applied in 
several instances on other lines besides the South-Eastern. 
The object of Mr. Brady’s arrangement—like that of other 
systems of locking gear—is to prevent any signal from being 
lowered from “danger” unless the switches to which it 
refers are in a proper position to receive a train, and at the 


same time to render it impossible to shift any switch without 
at the same time locking at “danger” all signals which 
should be at “danger” when the switch is so shifted. The 
principle of the arrangement which Mr. Brady employs to 


attain these ends may be readily explained by reference to 
Figs. 1 and 6 of the engravings, these being two views of an 
arrangement of locking gear which we shall afterwards 
describe in detail. The switch and signal levers are arranged 
in a line, as usual, and each signal lever has connected to it 
a rod, c', Fig. 6, which is supported by one or more curved 
links, c®, these links oscillating on studs carried by shoes or 
brackets fixed to the floor or foundation. Each switch lever, on 
the other hand, is connected by a link (see Fig. 1) with an 
arm keyed on a rocking shaft, this rocking shaft also 
carrying other arms, e, by which the locking is effected. 
Each arm, ¢,is in a line with, and is pooner: I of bearing 
against, a corresponding link, c*, and when raised by the 
movement of the switch lever, it prevents this link, and con- 
sequently the signal bar, 1, and its corresponding lever from 
being moved. When, on the other hand, the arm, ¢, is 
lowered, the corresponding link, c*, is left free, and the bar 
and lever to which it belongs can then be moved, unless they 
are locked by the action of the arms, ¢, on other rocking 
shafts, as we shall explain presently. It will be noticed that 
the “lock” given by the arms, ¢, is a very firm one, which 
it is impossible to force, while at the same time the arrange- 
ment is one which affords every facility for inspection or 
repairs—a very important matter from a practical point 
of view. 

We may now, in order to explain the details of Mr. Brady's 
arrangement more clearly, describe our engravings, which 
represent the apparatus as arran, for use at an ordinary 
junction, with a cross-over road ing from the up to the 
down line, as shown in the plan, Fig.2. Of the other figures, 
Fig. 1 is an end view of the a us, Fig. 3 is a front 
elevation, and Fig. 4 a plan, while Figs, 5, 6, 7, 8, 9, and 10 
show views and details, of which we shall speak in due 
course. 


In these figures, a a, are the two point levers of the main | r 
and branch lines, and 5 is a lever which works both the | of the cross-over road, and at the same time causes the axis, d®, | 
| v Ae ype eg ae! locomotive machinery, 23; burns and 


points of the cross-over road. levers are mounted on 
an axis in the usual way, as the engraving shows, and 
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they are connected with the points in the ordinary manner, 
so that no detailed description of this mechanism is necessary 


following signals and points :— 
. Up main line distant signal. 
. Down main line distant signal. 
. Up main line semaphore. 
- Down main line semaphore. 
. Up line trailing points. 
. Down line facing points. 
. Up branch semaphore. 
. Down branch semaphore. 
9. Up branch distant signal. 
10. Cross-over road points. 

In addition to being connected with their respective 
switches, the point levers are connected with a series of hori- 
zontal rocking shafts, d' d* d* d‘ d°, on which the locking 
ares, ¢¢, already mentioned, are fixed. Fig. 41s, as we have 
said, a plan of these shafts with lec! ares, cranks, 
brackets, and connecting rods with tise sigzal lever connect- 
ing rods and short links removed. ¢¢ are the locking ares, 
and ff the cranks by which they sre meved, the parts being 
represented in the position they oecupy when the main lines 
are open and the branch lines ¢ . Figs. 5, 6, 9, and 10 
show opposite end views of these shafts and parts, Fig. 5 
being a section on the line, G H, looking right, and Fig. 10 


BND wns 


a similar section looking left ; bos pes 6 and 9 are sec- 
tions on the line, E F, looking right respectively. 
To each of the signal levers, ¢, there are joi horizontal 


bars, c! c', which are also connected by links or short levers, 
e* ¢*, to the floor or foundation by means of shoes, or 
brackets, in which the short links turn ; thus the links so con- 
nected with each signal lever are always parallel to the 
lever, and against them and against the levers the locking 
arcs, e,on the horizqntal shafts act. In the engraving the 
whole of the signal levers are represented as standing at 
danger, and consequently the point levers are all free to be 
moved. If the trailing point lever is moved from ite present 
position toa position to suit trains coming from the branch 
| on to the main line, it, by means of links connecting it with 
| the arms, f, on the axes d' and d?, causes these axes to rotate 
| partially, and in so doing it removes the locking arcs from 

the links, c*, of such of the branch signals as may then be 
lowered, whilst at the same time it moves other locking arcs, 
¢, in front of the links, c*, of the main line signal levers which 
require to be held at danger. 

"To 0 ciasller way the ing point lever when moved over 
to suit trains entering on the branch lines gives motion to 
the axes @ and d*, and by means of the locking ares upon 
them unlocks such of the branch signals as may require to 
be lowered, whilst it locks any of the main line si which 
require to be then maintained at danger. The point lever, 5, 
of the cross-over road when moved over closes both the pointe 





ly to rotate, and brings up the locking ares thereon so as 
Le Ne the elgaal levers at danger. 





| 


The levers, c c, are connected with the various signals. Thus, 
commencing on the left of Fig. 3, the levers refer to the | 














In this t it will be observed that should any of 
the si be ered at the time when it is attem to 


in an intermediate position. 
lever will force it truly home, and similarly the 
points be in an in iate position or imperfectly closed 


the signal levers will either be found to be or else 
their motion will force the point into a correct position. In 
cases where it becomes necessary to work one or more sets 
of locking arcs by means of a signal lever the cranks of the 
shafts ing the lockin ares may be connected to one of 


the short links or levers belonging to such signal lever with 


| connecting rods or links, as shown, a, af Fig. 7. Two or 


more sets of shafting can be worked together, if necessary, 
by connecting the cranks with connecting rods or links. 

When, as is preferred, curved short links or levers are 
employed, the curve on the side of the link next the locking 
arc is struck from the centre of the shaft carrying the lock~- 
ing are or cam and corresponds with the curve of the end 
of the locking arc, and also with the curve of the side of the 
locking are next to it so as to fit truly to either side or end 
of the locking arc aceording to its position. When straight 
short links or levers are ed the cams or locking arcs 
are curved on the end only, and straight on the side to 
correspond with and fit to the short links or levers, see ¢, ¢, 
Pig. 7, and also o, Fig. 8. 

t will be obvious that the system above described is 
applicable at junctions where a greater number of point 
levers are required, each point lever being caused to give 
motion in the manner above explained to a separate haf 
locking arcs to lock and free the signal levers as 

may, if desired, be arranged on both 


~ 


its purpose admirably, the details having been worked out 
wi 2 mane ahd Sediacte puued antl an ol eonserent 


Ratuway Accrpgssts—The number of deaths connected 
with railways in England and Wales in the five years 1863-67 
was 4715—viz., run over on line, 2705; fall carriage 
or ine, 196 ; collison. 82; carriage off rail. &c., 31; ex- 
of boiler, 19; crushed 560; fall of earth. 6; fall of 





2; other deaths by railways, manner not stated, 466. 
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THE WHITWORTH SCHOLARSHIPS. 

1. The Lords of the Committee of Privy Council on Edu- 
cation have, in concert with Mr. Whitworth, made the follow- 
ing rules for awarding the Whitworth Scbolarships this year, 
and for holding the examinations in handicrafts, and in the 
practical use of tools. 

2. It was decjded that the scholarships were to be awarded 
according to the rewulte of the examination of the Seience 
and Art rtment in the following subjects, as defined in 
the Science Directory: 1. Elementary mathematics; 2. 
Higher mathematics ; 3. Theoretical mechanics; 4. Applied 





[Jue 18; 1869, 





ENGINEERING. 








Tue following Return of the Annual and Total Receipts 
of the Patent Office under the Patent Law Amendment Act 
of 1852, showing the Balance of Receipts over Expenditure, 


and how any such Balance has been appropriated, has just 
been published. The Return also shows the Annual and 
Total Expenditure of the Office under the following heads: 
Printing of publications: compiling and editing indexes; 


and Solicitor General of England and their clerks ; Irish and 





mechanics ; 5. Practical, plane, and solid geometry; 6. Ma- 
chine construction and drawing; 7. Acoustics, light, and 
heat ; 8. Magnetism and electricity; 9. Lnorganic chemistry ; 
10. Metallurgy; and according to the skill shown by the 
competitors in a special examination in the following handi- 
crafts; 1. Smith's work; 2. Turtiing; 3. Filing and fitting; 

4. Pattern making and moulding ; or in the use of the follow- | 
ing classes of tools, the axe, the saw, and plane, the hammer | 
and chisel, the file or the forge. 

3. Mr. Whitworth desired that the number of marks 
obtainable in the theoretical subjects, and those obtainable 
by the most, skilled workman, should be about equal. And | 
it was decided that no candidate should be eligible to obtain 
a scholarship who had not shown @ satisfactory knowledge 
of elementary mathematics, elementary mechanics, 

tical plane and solid geometry, passed in freehand draw- 
ing, and proved his power to use one at least of the before- 
mentioned classes of tools. 

4. The relative position of candidates, as regards the theo- 
retica] subjects, wil be determined by affixing the same scale 


of marks to the several grades of success as is laid down for 


the competition for Royal exhibitioss, viz. : 


Marks. 
For a 3rd class in elementary stage ay 
2ne - 99 3 
let a os 5 
2ud class in advanced stage Sas a 5 
Ii previously successful in elementary stage 7 
Ist class in advanced stage oe cae? oe 
If previously successful in elementary stage 9 
And 5, 4, 3, 2, and 1 marks in addition to the first five 
candidates in the advanced stage, if they obtain more than 
90 per cent. of mar 
Marks. 
For honours—2nd class — 
7 


Ist class eee eve ode 

“Good” in ffeehand drawing will count as 1 mark, and 
lent” as 3 marks. 
5. The 
the subjects mentioned in section 3 will be taken to mean 


“ exor 


the obtaining of a first-class in the elementary stage of ele- | 
mentary mathematics, a second-class in the elementary stage | 


of theoretical or applied techanics, a second-class in the ele 
mentary stage of practical plane and solid geometry, and a 

good” in freehand drawing 

6. The results of the examination in all the theoretical 
subjects will be published about the middle of June. It will 
then be possible to define, within comparatively narrow 
limits, the candidates amongst whom the competition will 
really lie. These will be directed to hold themselves in 
readiness to underge the practical examination, which will 
be conducted at a certain number of centres by qualified 
persons. 

7. The practical examination is of two kinds. There is 
the examination of the handicrafteman or skilled artisan, 
and there is the qualifying examination in the use of certain 
tools 

8. The examiners wil! decile on the number of marks to be 
awarded, and the position of the skilled artisans, by the rate 
of wages, &e., which they have been receiving (as vouched 
by the certificates of their employers), by work specially 
executed for the occasion, or by an inspection of we upon 
which they may have been employed. 

9. The examination in the use of tools will be the per- 
formance of one or more of the following pieces of work 


The Axe 
z. To square upa block of wood 
diameter. 
b. To make a spoke for a cart wheel. 
e. Ta beable to shaft an axe. 
d. To cut out wheel spokes ready for fitting int 


he 


? 


ong and 6'in. in 


» nave. 


The Saw and Plane 

a. To saw from « plank two pieces of timber 3 ft. long and 
3in. square and plane them up true. 

6. lo make a box 18 in. long x 9 in. wide X 9 in. deep, 
planed up true, and the joints dovetailed together, 

e. To saw out and plane up two parallel strips 2 ft. x 2 in. 
<x 7 in. 

The Hammer and Chisel. 

a. To chip & plece Of cast iron 6 in. aquare over on one of 
its surfaces, ready for filing. 

6. To cut out of sheet iron (any gauge) a figure or letter of 
any size from 1 in. to 6 in. 

The File. 

a. To file two sides of a cast-iron inch cube as flat as pos- 
sible with a Stubbs’s 12 in. second cut file, the stroke of the 
file not being less than 9 in. 

b. A wrought-iron hexagonal nut, fin. or 1 in., to be filed 
up true. 

¢. To file up two parallel strips, iron or steel. 
d. To file up pocket square as true as possible. 

The Forge. 
To weld or join together two pieces of iron 
6. To make a pair of smith’s tongs. 
e. To make the head of a hammer. 
d. To make a pick. 
To make 2 tt. fin. chain with hook and ring. 


« 


a. { in. square. 


e. 


J. To make a horse-shve complete. 
g- To cut off and draw out chipping chisel or dril!, and 
afterwards harden. 








and | 


satisfactory knowledge” required for passing in 


Scotch law officers and their clerks; The return has been 


| made on the motion of Mr. James Howard. 
| 


Return of the Annual and Total Receipts of the Patent 
Office under the Patent Law Amendment Act of 1862, 
showing also Balance of Receipts over Expenditure 
how any such Balance has been Appropriated : 
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the present year, but the surplus is estimated at 70,000J, 








(a) Includes fees to December 31, 1852. £ 
Irish Attorney-General ,,, 1200 
(4) Divided thus < Irish Solicitor-General 800 
Lord Advocate Bov 
| o 
| £2850 


i 
| the Stationery Office 
| 


h. To make a pair of small callipers. 
i. To make a pocket square. 
10. A competitor is not restricted to one only of the handi- 


his skill in two or more. 


showing his power of using those classes of tools not properly 
belonging to his own handicraft ; and the ordinary student 
may, in like manner, instead of simply qualifying in the use 
of a certain class of tools, show his skill in one of the handi- 
| crafts mentioned. 

il. To those who merely qualify in the use of tools, a 
certain proportion of the marks obtainable for practical 


These marks will count towards the general result. 

12. The travelling expenses of poor students—second-class 
railway fare with a personal allowance of 10s. per diem—will 
be allowed, to enable them to attend at the places where the 
practical examinations are to be held. 

South Kensington, May 29, 1869. 


Asoruer Atrins Rattway—The Nene Freie Presse 


| just completed his tour of inspection over the 
railway trom Innspruck, vid Pebdkireh, to the 
that bis opinion seems to incline in favour of the improved 


through it. We trust, however, for the sake of the share- 
holders, that there is no foundation in the report our. Own 
opinion of the Fell system is well known. 





THE PATENT 


salaries of patent office and museum staff ; pensions ; Attorney | 


} 


| 


* The return for this year cannot be given, as the receipts for 1868 cannot be ascertained until after the 


crafts, nor to the use of one class of tools, but he may show | 
His position and the number of | 
marks to be awarded to him will be determined by his | 
general skilfulness as a workman. A skilled mechanic will | 
thus be enabled to obtain credit and improve his position, by | 


workmanship will be given, according to their relative skill. | 


OFFICE. 


Return showing the Annual and Total E 


— of the 
Patent Office under the following Heads :— 
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a as Clerk to Attorney-General... 300 
(¢) Divided thusi ~,) 4 2 
Clerk to Lord-Advocate 300 
£600 


(2) The abridgments, or descriptive indexes, were com- 
menced in 1858 by gentlemen unconnected with the office. 


+ The complete return for this year cannot be given, as the accounts for printing, &c., have not yet been received from 


A PATENT FACT, 
Tux Patent Laws have patent flaws 
The case is bad—let’s doff it! 
The men-of-brains have all the pains, 
And others all the profit. 


O’er houses and lands the law expands 
Its egis with affection; 

But common lots are common spots, 
And do not need protection. 


But why should brains from honest gains 
Be ruthlessly ejected ?>— 
Sure, brains are not a common lot, 


j And so should be protected !— Fun. 





Tus Resstay Freet.—The following are the particulars 
of the Russian fleet, as given in the Journal of St. Peters- 
| burg, from the report of the Ministry of the Marine: On the 
| Ist of January, 1869, the fleet counted 230 steamers and 
| 37 sailing vessels. The former consisted of the following 
| armour-plated vessels: 4 frigates, 3 batteries, and 18 moni- 
| tors. Non-plated vessels: 6 ships of the line, 8 frigates, 
| 18 corvettes, 7 clippers, 62 gunboats, 6 vessels called “va- 
peurs-frigates,” 4 unperial yachts, 13 schooners, 22 trans- 


} 
j 
| 
| 
| 


states that Mr. Thomas Brassey, the railway contractor, has | ports, 48 despatch boats, and 16 chaloupes. The sailin 
jected new | 
msee, and | 13 chaloupes. Of these, 156 vessels were im the Baltic, 1 in 


vessels consisted of 5 yachts, 4 schooners, 15 transports, po | 
the White Sea, 80 in the Caspian, 41 in the Black Sea, 31 on 


Fell system over the Arl mountain, instead of tunnelling | the Eastern coasts of Siberia, and 22 in the sea of Ural. 

| There were, in addition, 4 plated frigates and a steam yacht 
on the stocks in the Baltic, and 2 gunboats on the Siberian 
coast. 











June 18, 1869.} 
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DUTCH RAILWAY BRIDGES. 
(Continued from page 896.) 

Tux beton was p! in « row of close piling. Square 
timber piles from 23 to 46 ft. long were rammed in by means 
of common pile-driving engines and steam rams of 1.20 tons. 
The foundations needed a mass of 343,000 eubic feet of beton. 
The beton projects 3 to 5 ft. 6in. beyond the outline of the 
footings of masonry, which consists of burnt or baked Dutch 
stones. The outside of the piers in the bed of the river and 
that of the ice-breakers or cut-waters are worked in 
Belgian ashlar. To guard against any eventual scour of the 
river bed, the foundations of the piers and abutments are 
protected by a large mass of rough basalt stone. In order to 
give a more regular form to the river bed very important 
dredging works have been effected, by which a little island 
called Candia has disappeared. A permanent deep profile of 
the river has been secured by the construction of several low 
dams, projecting from the shore, and reaching with the 
upperside to the mean water line. These dams, regulating 
at low and middle water the breadth of the river, cause its 
depth to increase. The dredged sand has been used to work 
up the very large embankments at both the ends of the bridge. 

As soon as the piers were finished the scaffoldings for 
building the superstructure were erected, These colossal 
temporary works of piling required a mass of timber of 
28,000 and 70,000 eubie feet for the bridges of 492 and 


262 tt. Om 


Principal Dimensions Span of | Span of | Span of 
402 ft. | 262 ft. | 187 ft. 





ft. in. | ft in, | ft in. 


Total length onl _ eve OLS 280 6 §198 6 
Length ot bearings on piers .... 8 6 | 6 6 3 3 
Length, measured in the axis of | 

the railway, of the space be- | 

tween the successive bridges 2 5} } 1 78) 2 7h 


Height of the girders at ends.... 26 3 | 26 8 2% 3 
Height of the girders in centre’ 65 7 
Distance apart of girders os Of 
Distance of the transverse gir- 

ders or of the vertical struts | 13 1 | 13 1 13 1 
Clear width of the bridge inside’ 27 0 | 27 0 | 27 O 
Clear height of the bridge inside 


above the rails 


Weight of the Metal Superstructure. 
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To these materials are still to be added a mass of 8000 
cubic feet of oak, and 9500 cubic feet of fir timber, and a 
weight of 350 tons of plates, placed between the rails, and 
forming together the floor of the bridge. 

The two smail footpaths are only intended for the service 
of the administration. The planking, laid between those 








493 








fi ths and the rails, will be removed as soon as a second 
track of rails are laid on the 4 

As at the testing of the of the bridge the absence 
of the second trac Pp Popredhgenaens Pgh ssa veh gh per 
on two proof trains at the same moment, a heavy load of rai 
heaped upon the floor of the bridge served for compensation. 











Vertical Deflection. n of | Span of Seen of 
| 492. tooo. 187 ft. 
; in, |. in. in. 
Average deflection produced in. 
the centre by the test load... 1.32 1.48 A) 
Deflection due to weight of 
bridge... ons om new 3.05 39 
i 
Total deflection pee 4.37 1.45 


o. cot 2 pee 1.28 


The masonry and the river works were built by a Dutch 
firm. The contractor for the metal superstructure was Mr. 
Harkort, whose ironworks are situated at Harkorten and at 
Duisburg (Prussia). Most of this work was manufactured 
and erected by Messrs. Jacobi, Haniél, and Huyssen, of Ster- 
krade (Prussia). : 

The total cost of the Kuilemburg Viaduct is : 


Masonry and river works wai PER +» 86,250 
Superstructure, with the seaffoldings ... « =151,170 


Total aes ve ove £237,420 


The Bommel Bridge and Viaduct. 

This work consists of eight land openings of 187 ft., and 
three openings of 393 ft. 8 in. 

Seven of the bridges of 187 ft. are built on the northern 
shore of the Waal. The eighth bridge spans a part of the 
former river bed, that by a tow-path is separated from the 
river. The three main openings span the width of the river 
bed at low and middle tides. As soon ag the water rises 
Sft.2im. above the middle level, the shores are inundated, 
and all the openings are required for water-way The con- 
struction of the viaduct has been accompanied by important 
regulating and improving works of the river hed. Those 
works consist in the construction of several low dams, worked 
up to the mean water level, and destined to retain the normal 
breadth of the river, 

In order to diminish the danger from inundations by ac- 
cumaulations of ice, the dykes on the northern and southern 
shore have been dug away, and new dykes have been worked 
up in the place of them at a greater distance. These dyke 
works rendered necessary the removal of a great part of two 
villages, built along the old dykes. 

The masonry consists of two end abutments, seven land 
piers, and three stream piers. The whole length between the 
faces of the end abutments is 2839 ft. 7iin. The total width 
of the eleven openings is 2677 ft.2in- The length of the 
piers and abutments is wide enough for two separate single 
track railway bridges. Provisionally, one meta! superstruc- 
ture is to be laid upon the piers. The under-side of the 
girders of the three horizontal bridges is 44 ft. 2) in. above 
the middle water level. The bridges of 187 ft. are erected 
with an inclination of 1 in 143, 

All the masonry is founded upon a great mass of driven 
piles, from 29 ft. 6 in, to 52 ft. Gin. in length. These piles are 
enclosed by a row of close piling. This enclosure is filled up 
with a course of beton, varying in thickness from 10 to 22 ft. 
for the land and river piers. The total length of the piles is 
427.601 ft. The piers needed a total mass of beton of 097,800 
cubie feet. 

The piers are built in Dutch burnt stone. The external 
parts of the river piers and also those of the ice breakers of 
the land piers are constructed of Belgian ashlar, in courses 
of 1 ft. 74 in. im depth. 

The footings of the piers are defended against the 
undermining effects of the stream by masses of broken stone. 
The length of the first river-pier and of the southern end 
abutment exceeds that of the other river piers at both the 
ends by a length of five metres, intended for the erecting of 
four towers. The scaffoldings used for the erection of the 
superstructure were similar to those used at Kuilemburg. 

To those materials have to be added 4060 eubic feet of oak, 
8050 cubic feet of fir, and 66 tons of iron road plates. 

At present the eight bridges of 187 ft. and one of the three 
bridges of 593 ft. Sim. have been erected. The winter season 
suspended the work for several months, but it was resumed 
in the beginning of March, and ought to be finished at the 
ist of September of this year. The several bridges of 187 ft. 
indicated at the moment of the removal of the supporting 
seaffoldings, a vertical deflection in the middle of the girders, 
varying from } to goof an inch. The bridge of 303 ft. 8in. 
has shown at the analogous points an average deflection of 
24 in. 

The following Tables give the principal dimensions of the 
work, and the weights of the ironwork : 


Spans Spans 
of ot 
393 ft. 8 in. 187 ft. 


Principal Dimensions. 








ft. in. ft. in. 
‘Total length ... ove eee | 414 2 198 6 
Length of bearing on piers ... ad: 62 2 9% 
Distance between ends of girders 2 4h L 7 
Height of girders at ends ... so 23 114 23 84 
Height of girders in centre .., we} 40 i 23 (84, 
Distance apart of girders e+) 17 2G 15 9 
Distance apart of cross girders or of} 
the vertical struts ... ie aon. 1411 11 43 
Clear width of the bridge inside about’ 14 9 14 9 


Clear height of the bridge inside 
above the rails on | 16 4§ | 16 4 








Lead. 
tons 
.100 
100 
80 





Bessemer! 
| Steel. 
tons 

{ 

8.742 | 
8.742 


= 
) 
| 


1 Opening of 187 ft. 


I 


rought 
ron. 
tons 
845 
21.152 
25,178 
9.623 
6.229 
11.686 
10.452 
120 
112 
154.397 





Ww 


; 
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(196.200 | 1.500 | 1.286.176 | 29.936 | 
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The masonry and the water and dyke works are executed 
by Dateh contractors. Mr. J. 0, Harkort, of Harkorten, 
Prussia, was the contractor of the metal superstructyre. 

The total cost of the works is: 

Masonry and river works see ove 183,300 
Superstructure with scaffolding eee 88,625 
£271,625 

The dyke works, mentioned above, have cost together 
32,5007. 

(To be continued.) 


THAMES STEAM LAUNCHES. 

Messrs. Yarrow axp Heprry, of Blackwall, were run- 
ning on the Thames at Henley on Wednesday and Thursday 
an excellently constructed twin-screw Seach ; she is 4 ft, 
in length, 6 ft. in breadth, and 7-horse power, and is built 
expressly for the navigation of the upper waters of the 
Thames. The hull of the boat is of polished teak, the ma- 
chinery is very simple and thoroughly finished. The passenger 
accommodation is chiefly forward, the machinery being placed 
a little aft of the centre of the launch. There is a 
brass steering wheel fixed amidships so as to enable the 
steersman to readily communicate with the engineer, and 
the entire control of the boat is centred in one place. 
There is ample room for 16 to 20 pérsons under the awning, 
which extends right from end to end; she carries coal for 
two days’ run, the speed being 10 miles an hour, and owing 
to her being specially designed for shallow rivers, she draws 
only 2 ft. of water. The propellers are fitted with the means 
usually adopted by Messrs. Yarrow and Hediey for cutting 
weeds, which answered so well that the screw did not require 
clearing during the trip up the river. 

The run from Messrs. Yarrow and Hedley’s Works at 
Blackwall up to Henley in this launch oceupied 17 hours, 
including about 44 hours for stoppages in passing through 
the 17 locks from Teddington to Hambleton, and otber 
delays, giving an actual running time of 12) hours for the 
distance of 73 miles, giving a speed of nearly 6 miles an hour, 
against a 3 mile tide and stream. 


Tax Pactric Raitwary.—The report of the United States’ 
Government Commissioners appointed to examine the Pacific 
Railroad has just been published, and states that with the 
completion of certain works yet requisite to supply de- 
ficiencies, and which are estimated to cost about 2,500,0007 
sterling, the road may be accepted as a first-class one, ac- 
cording to the understood meaning of the law passed for its 
construetion. At the same time, aceording to opinion of 
some of the commissioners, the haste with which it was ear- 
ried through has been followed by a great want of care in 
attending to the various points connected with the proper 
location of the line, especially in the part seross the Sierra 
Nevada. The curvature is said to be excessive and needlessly 
sharp, and throughout a large portion the ascents and de- 
scents are muluplied over and over without necessity. 
Grades of 701. to 80 ft. per mile are often introduced, 
where one of 53 ft. per mile would have been ample, and 
grades of 53 ft. per mile where not more than half that rate 
of aseent was required. In the Humboldt Valley, between 
Humboldt Lake and Humboldt Wells, the difference of 
elevation is 1111 ft.; and in overcoming this the ascents and 
descents amount to 6232 ft, “involving, in a distance of 
290 miles of road in this most practicable valley, a loss of 
elevation than that of the summit of the Alleghany 





greater 
Mountains above the Atlantic seaboard.” 
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TIMBER LOCK ON THE CHEMUNG CANAL, 
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AMERICAN CANALS. 


A CANAL system more than 5000 miles in length, spreads 
itself over England, and carries slowly an enormous freight, 
the rapid transit of which possesses no importance. The oldest 
of these artificial channels, which is still actively employed, 
connects Lincoln with the river Trent, near Torksey, and 
has a course of 11 miles; it was built by the Romans, and 
under the name of the Foss Dyke, was deepened in 1121 by 
Henry I. Six hundred years afterwards it was reported 
upon in a joint memorandum of Smeaton and Grundy. At 
this time the depth of the cut was reduced to 2ft. 8in. In 
1782 Smeaton was occupied in increasing the depth to 
3 ft. 6in., and so far as its capacity allowed, it was employed 
for traffic till the year 1840, when it was widened to a 
minimum breadth of 45 ft., and deepened uniformly to 6 ft. 

lhe earlier engineers were the great constructors of canals 
for inland navigation. Brindley, Smeaton, Jessop, Nimmo, 
Rennie, and Telford. were all engaged in this work. The 
Caledonian canal, projected by Watt and Jessop, and carried 
out by Telford, is the greatest undertaking of its class in 
this country. It forms an inland navigation 60 miles in 
length, part of which is an artificial channel connecting a 
series of lakes, and extending from Inverness to Fort William. 
The intricate navigation of the Western Islands and the 
Firth of Pentland, are avoided by vessels es this route. 
Its summit level, Loch Oich, is 80 ft. above the sea level, and 
its whole course lies through precipitous glens through a 
chain of lakes at varying levels. 

On the Caledonian canal is that great series of locks, 
“ Neptune's Staircase,” a succession of eight lifts, having a 
total rise of 60 ft., and admitting vessels whose size is only 
limited by the capacity of the canal, which is 120 ft. wide at 
water level, and 20 ft. in depth, and by the dimensions of the 
locks, which are 40 ft. by 180 ft. Nearly all the necessary 
water for the Caledonian canal is supplied by the lakes, 
which form a lar, portion of its wh te length, Loch Ness, 
Lech Oich, and Loch Lochy. 

So early as 1789 inclined planes were employed on the 
Kettling canal, in Shropshire, to overcome the difference in 
level, aud to avoid lockage ; similar planes were afterwards 
used on the Bridgewater canal, and subsequently on the 
a aca canal a perpendicular lift of 46ft. was 
adopted. 

On the Monkland canal, constructed by Mr. Bateman, is 
an inclined plane rising 96 ft., with a gradient of 1 in 10, the 
boats to be lifted being transported in a caisson containing 
2 ft. of water. Ina recent number we published drawin 
and deseriptions of the system of inclines adopted on t 
Morris canal. This work, which connects the Hudson with 
the Delaware, has a length of 101 miles, and in that distance 
has a rise of 1674ft., of which 340 ft. were originally over- 
come by lockage, and the remaining 1334 ft. by inclined 
planes, of which there were no less twenty-three con- 
structed, having an average lift of 58 ft. each, a gradient of 
1 in 10, and a length of 580 ft. 

The canal system of America was commenced in 1792, 
when a company obtained a charter in Massachuestts for the 
construction of two short lengths, known as the South 





Headley and Montague canals, the former 2 miles, and the 
latter 3 miles long, with 75ft. of lockage. On the South 
Headley there is a lockage of 40 ft., and a 40 ft. rock cutting 
300 ft. in length. 
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The Middleton canal, 27 miles long, connecting Boston 
with Lowell, was finished in 1808. The Erie canal was 
completed in 1825, at a cost of $7,602,000. Its locks 
of stone masonry were originally 90 ft. long and 16 ft. 
wide, but it has been su uently enlarged, giving a 


| width at water level of 70 fee and of 40 ft. at the bottom, 
| the depth being 7 ft. This enlargement was commenced 
| in 1848, but was not completed for several years. 

its whole length it has a total of 71 locks along its 


Upon 


course of 363 miles, one stretch of 63 miles, being without a 


| lock. At Lock , near the Lake Erie, where the canal 
| descends from t 
river, is the series of double locks we illustrated in our last 


level of the lake to that of the Genessee 
number. They are cut out of the solid rock, and have a total 


| lift of 58 ft. 10 im. This is the heaviest work upon the 


canal, although the lifts are not excessive, and the magni- 
tude is not comparable to the ne Staircase upon the 
Caledonian, nor to the wonderful locks at Trolhetta, in 
Sweden, where the Gotha-Elf river issuing from Lake 
Wenner, becomes contracted between enclosing rocks, and its 
course impeded by islands in the stream, until by three falls, 
together amounting to 100 ft. it reaches the lower level. 
These rapids and falls are avoided by a canal about 19 mile 
in length, 22 ft. wide by 7 ft. deep, and overcoming the 
descent by a chain of 12 locks cut through the granite. 

The foregoing table gives a list of the principal of those 
canals of the United States and of Canada, of which the cost 
has exceeded $1,000,000 each. The table is abstracted from 
the valuable and comprehensive state reports on canals by the 


| Honourable William J. McAlpine : 


The illustration, above, shows the general construction of 
the locks upon most of the American canals. This icular 


structure is one of 49 upon the Chemun, a short 
channel 23 miles in length, and joining Seneca Lake, 
which is connected with the canal system of the State of New 


York with Elmira, a town close upon the border of Pennsy!- 
vania. It is entirely a timber structure, 16 ft. wide, 93 ft. 6 in 
long, and with 13 ft. depth of water, and is laid upon hori- 
zontal sills 10 in. square, covered with two tiers of planking 
24 in. and 14 in. thick, that also form the sides of the lock, 
which are 16 ft. 9in. from pag apt mgt te peg The 
two half plans differ somewhat in the details of their con- 
struction, the upper one being made with strutted retaining 
frames of squared timber, none of which descend below 
the level of the bottom sill; in the lower plan, round 


wide. turn upon iron pins 3} in. di and 
Sin, high, belied to the timaber cvcole plate 194i. equare 
The sluices are of the most primitive descrij are 
raised by bars attached to the side of the gate 

Beyond the the sides of the lock splay out to a width 
of 28 ft., or 12 ft. wider than the lock, and the timber flooring 
is continued 3 ft. in front of the face of the retaining 

The total cost of each of the locks constructed upon the 
design was 2000/. 





















June 18, 1869,.] 





ENGINEERING. 











405 
The division B, is adjusted in position as required 
’ 
CHURCH'S EQUILIBRIUM SLIDE VALVE. aay Chetry Appl po 
sin a ——— a brackets fixed steam chest lid, so that when the steam 
mar chest lid is removed, the valves can be withdrawn in the 
usual without Se Another 
mode of the division is to slide it into a groove 
Cones in the top and bottom of the steam chest. 
e should also mention that in one arrangement of his 
valves, Mr. Church em no division plate at all, but lets 
one valve work aw the of the other, and he at the same 
time arranges the steam porte so that the 
pe Aeeggl’w yenerhuntshepctlr gainer pe The of 
plan, possesses several good points of which we may 
speak more fully on another occasion, of course renders 
special cylinders necessary. é 
Mr. “ oe eet oat me 
employs to determine area or to bea 
to the back of the valves: pe eae 
“That portion of a slide valve which does not leave the 
face of the ports at the end of the stroke, less the area of the 
mame pec eemeaeniy Se ante <0 SS Sed, of a vere, 
- ns ene es ares any wie 
— a . And as it is the object 
of improvements to remove this pressure, it becomes 
desirable to point out the Tule for determining 
an 
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In the course of our account of the Conversazione re- 
cently held at the Institution of Civil Engineers, we 
mentioned a pair of equilibrium slide-valves, designed by Mr. 
W. C. Church, and which were exhibited on that occasion. 
In fulfilment of a promise then made, we now publish en- 

vings of Mr. Church's arrangement which will explain it 
ully. The particular pair of valves shown, on the occasion 
above referred to, had been taken for exhibition from a loco- 
motive on the Great Northern Railway, on which line they 
had run up to the time of their removal 740 miles; and this 
trial, although not a long one, gave very promising results. 
The valves have, we believe, since been repla in the 
engine to which they belong, in order that they may undergo 
a more extensive trial, and that the saving fuel, which is 
obtained by their use, may be accurately ascertained ; and 
we hope in due time to lay the full particulars of this trial 
before our readers. In the meantime we may remark that 
Mr. Church’s equilibrium slide valves, although at first sight, 
apparently rather complicated, are in reality of simple con- 
struction. There are but few parte about them, and the 
cos are all of such forms that they can be finished in a 
athe, ——- any hand labour being required to fit them 
together. whole of the details, moreover, bear evidence 
of having been carefully considered, as the description of the 
arrangements which we shal] now proceed to give will show. 

Referring to our engravings, Fig 1 isa elevation of 
one of the slide valves we have mentioned, this valve being 
constructed for two caps or rings, D D, of which the object 
will be explained tly. In the figure one cap is shown 
in its proper position, and the other removed, showing a 
— the junk ring. Fig. 2 is a vertical section through 

steam chest, and Fig. 3 is a section at right angles to 
Fig. 2. Fig. 4 represents detached the division plate, with 
the pipes for carrying off any leakage of steam between the 
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backs of the valves and the insides of the caps. Fig. 5 repre- 
sents the metallic packing ring detached. In these figures 

AA are the steam "* the division te, CC the slide 

valves, D D the caps or rings applied to the back of the slide 
| valves, E E the junk rings, FF the metallic packing rings 
| for keeping the caps, D D, steam tight. 
| In considering the action of Mr. Church’s valves, it must 
| be understood that the object of the caps is to prevent the 
steam in the steam chest from acting on those parts of the 
back of the valve which are enclosed within the caps, or, more 

strictly speaking, those areas which are ted as en- 
| Closed by the lines of contact between the caps, D D, and the 
| metallic packing rings, F F. It will be seen from the section 
of the cap (Figs. 2 and 3) that the latter is of a conical form, 
both internally and externally, the object of this form in- 
ternally being to enable the metallic packing ring, F, to act 
as an expanding ring, in order to press the cap — the 
division plate, B, when the steam is shut off from steam 
chest. The circular groove, G, and the holes, G',in each 
cap, D, and the holes, E', in the junk ring, E (seen best in 
Fig. 1), are intended to carry off all steam that may leak 
between the surface of the cap, D, and the division ‘ie, B 
(or second valve, as the case may be), ata part of the cap 
that will prevent the occurrence of a pressure to remove the 
cap, D, from off its bearing face. 
“Ht wil beacon that when the steam isin the ee Sat. 
the cap, D, is pressed up against its bearing face by the steam 
acting on an annular area, the width of which is equal to the 
difference in diameter between the metallic packing ring, F, 
and the cap, D. The caps, D D, are free to move on a fixed 
centre, at a point, H, so as to compensate for unequal wear 
of the valves or the cap face, or for one side of the valve to lift 
in case of the engine priming. This is a feature in Mr.Chureh’s 
arrangement which js worthy of special notice. The metallic 
packing ring, F, is also arranged in such a manner as to be 
ble of dating itself to the varying position 
either of the cap or valve. The said ring is so arranged that 
the steam presses it both outwards against the cap, D, and 
upwards against the junk ring, E. 

The metallic packing ring, 7 is also made conical on its 
outer ci fe . for two : first, in order to reduce 
the area of superficial contact between itself and the og 3 D, 
and, secondly, in order to give the steam a larger area to act 
upon at the bottom of the ring ; so that no amount of leak- 
agg dg latter shall be able to place it in equi- 
prvnere yw rvelig: par, Pay. mnie action. The cles, 

ipes, J J", in connexion with the division 
plate, B, are intended for i 


accumulate in the cap, D. J’, are in communica- 
tion with the senamiat, enh ae tanked with cocks, so 
that in the event of any accident occurring to the caps, D, 








to alter the action or condition of working of the valves, 
reduce them to valves of the old construction, a great practical 
con’ » 





these cocks can be closed ; the effect rae Pte te egg | i 
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as equal the area of that part 
of the valve that leaves the face at the end of the stroke; 
pile Bhp pirmeringPsethce a8 phar art ona ha 
annular cap or caps, for from 
of the valve. Then Seemala Ci clend ua fellows 

“ A—(B4C)=D. 

* = tae ae Cee tee & Sees eve De ouated 
measuring 11}in. by 1 The total area of the back of 
this valve would be equal to 218.75 square inches. The area 
of that of the valve which leaves the port faces at the 
end of the stroke may be taken in this case as equal to 43.75 
square inches. The total area of the two steam is equal 
to 40.50 square inches. Then 218.75—(48.75+- '60)= 120.50 
square iw 


contact between the cap or caps and the elastic metallic 
packing ring.” 








GASHOLDERS. 

Or the large number of gasholders in and near London 
the greater proportion were made in the neighbourhood of 
Birmingham. The largest gasholder in existence, that of 
230 ft. diameter and 3,000,000 cubic feet capacity, at the 
Fulham station of the Imperial Gaslight Company, was 
made by Messrs. Westwood and Wright, of Dudley, the 
cast-iron work having been turned out by the Staveley 
Company. 

Of the makers still nearer Birmingham, Messrs. Thomas 
Piggott and Sons, and Messrs. Hortons’ gasholders are 
well-known to probably nearly all the gas engineers in the 
kingdom. The last-named firm have lately secured the 
contract for a large holder at the Western Gasworks, Lon- 
don, while Messrs. Piggotts’ are engaged upon one of 
150 ft. diameter for Preston. Their largest holder was one, 
we believe, put up in Belfast, and 180 ft. in diameter. 

The hydraulic punching and rivetting machinery at 
Messrs. Piggotts’ is extremely effective. In the rectangular 
plates any number of holes up to, we believe, 154, are 
punched at a single blow, and to the exact pitch. Origin- 
ally the piston within a vertical steam cylinder of about 
4 ft. diameter, and worked with 50 1b. steam, had a rod or 
hydraulic plunger of 4 or 5 in. diameter, which was driven 
home with a force of perhaps 40 tons, equal to at least 
2 tons per inch, forcing water equal to its own solid con 
tents into an accumulator from which it was let on, as re- 
quired, to a pair of vertical 9 in. rams, placed over the bed 
of the punching machine. These drove down the punching 
head, carrying the punches, which were turned with shanks 
of a diameter equal to the intended pitch, and secured in 
rows, and with their shanks in contact, in grooves properly 
formed around the punching head, Each alternate punch 
was made {ths inch longer than its neighbour on either 
side, so that although a single blow sent all the punches 
through the plate with a single report like that of a 
pistol, but one-half of the punches actually went through 
at once. The work thus done was exact—indeed per- 
fection. Instead of the large steam cylinder, a pair of 
rotative pumping engines are now employed, the working 
pressure being 35 cwt. to 2 tons per square inch. 

The hydraulic rivetting is performed also by hydraulic 
pressure, at an average rate of thirty rivets per minute, the 
rate often rising, for a short time, to one per second. 

Nothing would more nearly perfect the working of gas- 
holder plates than the contrivance of a machine, if that be 
possible, for taking out the “ buckles.” This operation has 
now to be performed by band, and it requires no small skill 
to effect it properly. 
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Srzam HamMeEns.— Messrs. Morrison and Co., of N. 


castle-on-Tyne, some time made a steam 
hammer, on their a off Steel 
Works, near . piston and piston rod 
form, of themselves, the hammer, and thus fractures now 
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HADDAN’S SYSTEM OF NAVAL WARFARE 

Tue system of mounting acd working naval ordnance, 
designed by Mr. J. C. Haddan, and illustrated and deseribed 
by us last week, presents several novel and exceedingly 
ingenious points, not so ingenious, however, that any diffi 
culty néed arise in the offical mind when addressing itself 
to the task of mastering them. As in Captain Moncrieff's 
system, which does not appear to be applicable at sea, 
although it might, possibly, be worked out to that purpose, 
Mr. Haddan raises his gun to fire over a parapet, exposing 
it, and the gunner, only while sighting and firing it, after 
which 2 ip immediately dropped into a position for 
I'wo guns are secured, parallel with 


406 : 





pale ‘ 


other | ; 
t 


, 
eacnu 


the 


loading. 


and with gun is 


an intermediate horizontal axis, and 


raised or lowered by giving it a swinging motion, sideways, | naces, 

through a quarter of a circk As one gun counterweights | away. The whole plant has been sold by the trustees, it is 

the other, only the inertia of both and the friction of the | *aid, at a price not much exceeding that of an old song. The 

bearings upon which they swing has to be overcome, | ‘ous blast furnace and the blowing engine are still stand- 

When both guns lie side by side both are protec ted, the eee but they algo are to be cleared away. No one seems to 
, be properly able to say why this wreck has been brought 


case of large guns, : 


upper edge of the muzzle being, in th 




















brought to an end in consequence of the two companies 
having failed to adjust their differences. 
was come to between the Boards in regard to carrying on 
traffic jointly, nor as to rates and fares to be charged in future. 
It is understood that the North British Company have made 
an advantageous agreement for interchanging t with 
the Midland and the Lancashire and Yorkshire Companies 
similar to one existing between the Caledonian apd the 
London and North-Western. The construction of the Mid. 
land Company's Carlisle and, Settle Railway will greatly 
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No arrangement 


nhance thos agreement, 

Dundycan lronmworks.—These once famous works are now 
juite a thing of the past. I went over the groand yesterday 
m which they stood, and it is difficult te conceiveof the 
itterly desolate condition of things now prevailing. The 
nalleable ironworks are levelled with the ground; the fur- 
engines, boilers, rolling mills, &e., are quite cleared 





nbout. 




















from 2 ft. to 3 ft. below the edge of the parapet formed by The Kirkcaldy Miliias and the Glasgow Joiners.—After 
the armour-plated side of the shij 1 strike of some five weeks’ duration the masons of Kirkcaldy 
But Mr. Haddan has thought best t bis guns in| have been taken into work at the advance which they struck 
opposite directions, so that the recoil of « should run the | for, namely 4 per hour. They are now getting 6d. per hour. 
other out ready for firing We apprehend that he would | While the men showed much determination to carry out 
find this both a needless and a troublesome refinement. | their views it must aleo be mentioned that their prudence 
Taking the case of the 18-ton un which, with carriage, } and caution were equally marked. The desire on the part 
weighs 25 tons, and firing a 400 | hot, or ,;},th of the of the Glasgow j oe to adopt the moe hour system is not 
recoiling weight, the initial velocity recoil will be 10 ft. | reciprocated by the empl yers. The latte r held a lee ting 
per second, when the initial velocity of the shot is 1400 ft. } last ¢ vening, and agreed to decline aegeding to the proposal 
In th aongyn ith ts ’ sled of the operatives and to abide by the present arrangement 
in the same way, with two such guns, coupled, the | of ffy.seven hours per week. it is evident thatthe men 
initial velo y o recoil ¥ au of tending to] wil] not rest satisfed with the ten hour syatem: they don't 
throw ! k th double-barrelled piece but one-fourth wk an increase of wages, nor do they ask ten hours’ pay 
as far as the single barrel Y this, while dis-| for nine hours’ work. They are willing to lose an hour's pay 
pens perhaps with compressors altogether, and trust in order to get the nine hour system ad ypted, and they ask, 
in to breechir would be for loading; an } if it is a complete success in Edinburgh, why should it not 
in ty of 5 ft. per secor onding to lifting | be a success in Glasgow : 
the ; thin. high, or if the fr the sl was but Shipbuilding on the Clyde—During the last fortnight or 
one-twentieth of the load. to runni in 7 ft. Gi In | 80 the launches of vessels on the Clyde have been very 
Mr. Haddan's art _ th 1 would | BUmer _ Sev ral the vessels are very large. The 
, her aad tee than 64 as eel ehetded ‘tin 2 | largest is the Franki rt, a screw steamship of 2238 tons old 
. : . | measurement, built by Messrs. Caird and Company, Greenock, 
volve his turntable half re . = and any | for the ideutsehen (North German) Lloyd's, Bremen, 
uttempt at elevating or depre ,. to be re-} and Baltimore service. Her dimensions are—Length of | 
peat through double th ! ry t By tl heel and forerakep@00 ft. ; breadth moulded. 39 ft. : depth of 
plan we rrest the ld n y { runt hold to main deck, 83 ft. She will be supplied with engines 
out at each fire, aay, 50 tor fe of perhaps | of 360 horse power. ‘This is the sixteenth steamer which 
14 toms to motion, according t n of the slides | Messrs. Caird and Company have built for the North German 
and the roll of the ship. A 17 am cyl . with | Lioyd’s service during the Gast eleven yeurs they have a 
21 mm per square inch, v Vere but in| * nt o th n the stocks. The trade still keeps busy, but 
pra et resistance « 1 har hye vig | the shiy yuilding yards are, in some instances, less thronged 
im | than they were a short time ago, and new orders are scarcely 
ming to hand fast as the old ones are bei g completed. 
Still the future is ked forward to hopefilly, and by way of 
NOTES FROM THE NORTH. | preparation large works are being constrt ete 1 by eminent 
GLaseow, Wednesda | firmus to meet f ire wants ibis is not ny the ease with | 
Glasgow Pig-iron Mark th law wack ¢} ,| Mr John Elder and Messrs. Alex ande . Stephen and Sons. | 
heen very little change in the pr vi The prices | Some few contracts are being concluded. Amongst these is | 
then varied from 50s. 7 wsh, ar ’ concluded by Messrs. Robertson and Co., Gireenock, to | 
te SI On M el } i & screw steamer « 100 tone register for a Glasgow | 
Os. 101. cash, and 51s, 1d nth, | nee then there | team shipping firm. It is also worthy of notice that Messrs. | 
has been a slight downward ren In rvs market | B. Seath at t Co. have contracted with the Trinity Cor. | 
ie. Zid. and 60s. Rd. cash hav paid. with rs at the | poration to build two twir w steamer#tor sp mal service | 
latter and buyers at the former quotat The quotations | im India , Phis is th . ul . aan received by Messrs. 
for No. 1 Gartsherrie and No. 1 ¢ ness are still 6 The Seath and Co. —_ the same sae , A 
was a failing off last week in hipment Scotch pig | D Gas irbitration Cas This ease is trailing itself | 
iron, 10,889 tons being shipped as agair l4 7 t in the | “ong in London to ha ry siow tune it is « uleulated that | 
corresponding week of last year | Se ee Se: Sereaenete Satenapety 206 aes short of | 
] prove ( in the M fi Ir -A good | wv, elore the @ase is ultimately settiet wit both | 
deal of talk has be i going a gow during the last |‘ wmpanies an la decision arrived at, it i pected that some 
w days in reference to a process whereby, it is alleged, the | ‘ got or nine months mu 1Apse, 
cost of manufacturing pig iror n | | ned by fr m | 
2s. Gd. to 5s. per ton. Mr. Richard Brown, the Glasgow | LIVERPOOL NOTES. 
manager of the Shotts Iron Company, is the inventor of the | Liverroot, Wednesday 
process. He has patented i nd is now pn gotiating | The Cunard Mail Si bantealacios The Austral- 
with the Glasgow tronmasters for its application. The | a« an, built by Messrs. J. and G. Thomson, of Glasgow, has 
nature of the process is not yet vulged, but it is said to | been sent r und to the Clyde for a thor ugh overhaul, and 
be applicable both to blackband a1 urgillaceous iron tones. | ¢ ) Feeeive new engines and boilers This ship is well worthy 
Mr. Brown threatens to offer it to the Staffordshire and f any expense that may be facurred on her aseoent, fe ao 
Welsh ironmasters if it be not imr itely taken 1 p here. is unquestionably the m t beautifully modelled ship in the 
I am told that he has been offered if he shows that it | Cunard fleet, and she ought to make ‘quick r passages than 
will accomplish what he says of it any ship of similar power. B her boilers are now too old 
Portpatrick Harbour and Li rT} N/rauraer r a high steam pressur When she returns from the 
Free Preset announces that the work lemolition of this | hands of her builders a second time. I have no doubt she 
~ important national harbour, « w upwards of will prove a match for any ship on the Atlantic. It was 
300.0001. of the public money h been expended, has now | ry ported some time ago that the company were endeavouring 
fairly begun. Workmen, under the superintendenc f Cfp- to | the Australasian. This, if true, would, I consider, 
tain Hawes, Government in pector (who, of course, only acts | have been a very unwise step 
under instructions from head-quarters), are w busily en- The Copper ay eh te ee Camp- 
gaged in bringing down t beautiful and str ngly built bell, and Co., of Liverpool, report an improvement at the 
lighthe use al the point of the ith pier. So very strongly | close of the market for copper, buyers both for home and 
and massively was this solid p { masonry erected up- | foreign consumption showing more cdhfidence, and holders 
wards ot Neo years ago that it is now lou! d to be a work | being firm, under the impression that supplies from the West 
wie ned cans enn nee coe ad | ey etn Wo soe seme inition. Quotations: 
u i rtol 2 asu fri a . to 687. for bars, 7: . fo rmenets gr 
that it will actually e« sof more money to demolish than it did 13s. Od. for ore and velloe ind lids 6d for baritla ge 
» erect the building. The lighthouse in questior a part | transacte sam the f Ree Pgh gr re — 
of th pie of Rennie and is in every way \s aie el that ny my ol ys) thee pw dee: the 0 here, 
’ ) ; thy 1 708 tons bars at 67/. to 677. 16s. On the spot at Swansea, 
naster of engines en 254 tons bars at 677.. and to arrive at Swansea. 720 tons 
p British and ¢ ledentan Railways—End of the Joint-| regulus at 13s. 6d. The tin market is dul!, quotations for 
urse Agrecment.—Yesterday a meeting of Committees of | straits being 1331., and for Peruvian 100/. to 115/., according 


the Caledonian and North British Boards, and the Consulta- 
tion Committees recently appeinted with referenee to the 
joint-purse agreement, was held in the North British Offices, 
Edinburgh. After a private conference, which lasted several 
hours, an official statement was issued by the North British 
to the effect that the resait of the meeting was that the joint- 
parse agreement between them and the Caledonian was 








to quality. 

Emigration from the Welsh Mining Districts.—A large 
number of the colliers and ironworkers of South Wales are 
showing a strong disposition to leave their present sphere 
and emigrate to Canada, the United States, or the colonies. 
he steamers sailing from the Mersey each week have always 


been forced to emigrate by the irregular employment at the 


collieries. For some months the balk of the colliers 
have not been able to earn one-half of the usual wages. The 
assisted plan of emigration of the colonial legislatures in- 
duces many to goto the colonies, but most of j 
go to the Umited States and Canada. Unless something 
oeeurs te. check the movement, the very best of our workmen 
will haye left England, leaving their places to be supplied, 
in ease Of.a favourable turn in trade, with men of an inferior 
elass. 

The Riders’ Commission at Burnley.—The Rivers’ Com- 
missioners visited Burnley this week to inquire into the con- 
dition of the rivers Calder and Brun—tributaries of the 
Ribble. Sir W. Denison said that the Corporation were 
doing what they could for the improvement of the town. 
They had waterworks and gasworks. In regard to the rivers, 
that was done which had been dons elsewhere in the great 
Lancashire Coalfield—the town was sewered and the drainage 
carried into.the rivers. In . the state of the 
rivers had been much complai of. They were an in- 
tolerable nuisance, not only to those below, but to the in- 
habitants of Burnley. From what has fallen from the lips 
of the Commissioners from time to time during the progress 
of their inquiry, it is perfectly clear that their report will re- 
commend & complete change in the present system of sewer- 
ing towns and emptying the drainage into the rivers at any 
point most convenient to the town, without any regard what- 
ever to the rivers themselves. 

The Salt Trade.—The Spanish Cortes having decided that 
the Government monopoly of the manufacture and sale of 
salt shall cease after the close of the present year, the pro- 
prietors of salt mines in Cheshire and elsewhere are prepar- 
ing for the impetus which the opening up of Spain as a 
foreign market will give to the salt trade. From January Ist 
next “English salt can be taken into Spain on payment of a 
small duty. The Cheshire salt trade is an important branch 
of local enterprise capable of almost indefinite extension. 

Trade of the Hardware and Iron Districts —The only 
ebange in the condition of the hardware trade has been rather 
unfavourable. Latest accounts from Birmingham state that 
matters in that town are less satisfactory, that the manufac- 
turers who are mainly dependent on the country trade are 


not receiving orders, and that in consequence a falling off 
has oceurred ‘im the average amount of work done at the 
manufaetories. In the fereign department business con- 


tinues to beef a fair average. Business with the United 
States is sla rather more is being done on account of 
the Australian, Plate and the South American markets. 
The accounts from Woly on represent the iron trade 
of that town and districé.¢o be in“a tolerably good condition. 
There is fully as much d@iigg, espetially in the rail trade, 
which is decidedly active, and the t cy is towards an 
advance in prices. Certainly thé mumber of works rolling 
rails in South Staffordshire is only small, but it will no doubt 
keep pace with the demand. The demand for sheets for 
galvanising is good, and, in fine, the South Staffordshire iron 
trade looks more healthy. 

The Welsh Tron, Tinplate, and Coal Trades—The rail 
branch of the Welsh iron trade continues to improve steadily, 
and the advance of the shipping season causes the demand 
for rails to be more marked. The leading establishments are 
busily engaged in executing Russian and American orders, 
and they might if they pleased easily secure several large 
orders for rails which are now in the market; but they are 
waiting to see more clearly what the future position of the 
trade is likely to be before adding to their engagements. 
There is not any marked degree of briskness in the home 
trade, but buyers are more anxious apparently to enter into 
transactions, and prices are better than they were a few 
months ago. The exports for May were smaller than in the 
month of April, but this was almost entirely owing to a want 
of tonnage at the local ports. The total quantity of iron 
exported last month was 45,092 tons, of which the United 
States took 19,612 tons, and Russia 11,818 tons. It is 
believed that the returns for this month will show a con- 
siderable increase. The tinplate mills are kept running full 
time, and there is an increase reported in the demand. 
There is no change in the steam coal trade, but there is a 
better demand for house coal, West of England and Irish 
houses laying in their winter stocks. 


Wesrwarkp THE Stan or Emptne Takes its Way. 
Another Pacific Railway across the American Continent is 
about to be undertaken, a line which will still further shorten 
the distance (going West) to China by 800 miles. Mr. 
William B. Ogden, the President of the Company, has 
concluded negotiations with the leading American bankers 
for the sum of one hundred millions of dollars to complete 
it. It will pass through a country of great agricultural 
capabilities, and needing only settlement and enterprise for 
its development. The district traversed is out of what is 
known as the “Snow belt.” The Memphis, El Paso, and 
Pacific Railway is also to be “ pushed,” this summer, through 
the State of Arkansas to the border of Texas. The company 
have concluded a large loan in France, and are understood 
to be in the market for 30,000 tons of rails. 

Tue Irons ayy Steen Inetitvure.—The above named body, 
of which the Duke of Devonshire is president, and which now 
comprises upwards of 140 of the leading iron and steel 
masters, and managers, and engineers of iron and steel works 
in the kingdom, will hold its inaugural meeting on Wednes- 
day evening next, at 8 p.m., in the Hall of the Society of 
Arts, Adelphi. The objects of the Institute, as defined in its 
printed rules, are, lst, to afford a means of communication 
between members of the iron and steel trades upon matters 
bearing upon the respective manufactures, excluding all 
questions connected with wages and trade regulations. And, 
2nd, to arrange periodical meetings for the purpose of dis- 
cussing practical and scientific subjects bearing upon the 
man ure and working of iron and steel. e secretary 
of the Institute is Mr. John Jones, of the Iron Trade Offices, 





on board a considerable number of Welsh colliers, who have 


Middlesboro’-on-Tees. 





ENGINEERING. 





June 18, 1869.] : 








THE HOLBORN VALLEY IMPROVEMENT. 


Is the summer of 1863 the Corporation of the City of Lon- 
don invited the preparation of competition designs for the 
improvement of the gradients in the Holborn Valley. This 
was the first practical step that had been taken towards the 
fulfilment of an important — improvement, the necessity of 
which had been most urgently required ever since Holborn 
became a great thoroughfare. From time to time during the 
last hundred and fifty years, schemes, more or less practicable, 
had been proposed, and in 1840 an attempt was made to 
establish a public company with the object of purchasing pro- 
perty, and constructing a viaduct and street approaches be- 
tween Snow-hill on the east, and Fetter-lane on the west. 
This company, whose anticipated capital was 300,000/. came, 
however, in common with all the previous and many subse- 
quent schemes, to an abortive ending. 

In answer to the application of the Corporation nearly 300 
designs were prepared for approval, the bulk of which were 
of course entirely unsuited for the purposein view. Of these 
some eighty-five were ultimately selected as fulfilling more 
or less the requirements of the works, bat on further examina- 
tion none were found to comply fully with the absolutely 
necessary conditions, and the stipulated premiums for the 
designs of primary merit having been awarded, the engineer 
appointed by the Corporation was instructed to prepare in- 
dependent designs. ‘his duty would in all probability have 
been assigned to Mr. Bunning, the city architect, but that 
gentleman had temporarily vaeated his office, never, as the 
result proved, to re-assume it, for he did not recover the effects 
of severe cold caught in the previous winter. 

In his absence, then, the Corporation deputed Mr. William 


were carried down to the London clay, and laid with 6 ft. of 


concrete. Beneath the hexagonal piers supporting the | i 


bridge, the concrete was laid in a trench, ex 
entire width of the work 12 ft. in width, and of the depth 
before mentioned. Upon the conerete were built brick piers 
almost up to the level of 
the pedestals of the col hexag 
Cornish granite. Upon each of the pedestals is laid the 
of the column in black Guernsey ite, contrasting with 
the columns, which are of red polished granite from Mull. 
The capitals are of the same material as the pedestals, and 
are to be covered with bronze ornamentation, as shown 
in the drawing. Above the capital rises a blocking piece 
of the same stone as the shaft, and dying out from the 
hexagonal form into a square, which is extended upwards in 
the case of the face colurmns to a pedestal, rising a little above 
the hand-rail of the bridge, and forming the pedestal for one 
of the bronze statues now being cast by Messrs. Elkington and 
Sons, of Birmingham. Four of these statues will ornament 
the bridge, represent Eoerurel Art, Science, Agricul- 
ture, and Commerce. U the tments ing with 
these columns are the be sori projecting 2 ft ¢ ian The 
amaller arch gi over the footpaths 
one length ; ae t. 43 a 
18 in. higher t at the springing. 
with the oraamental design maee in the 
girder is a counterpart of the other, there being no “ 
throughout the . Five feet nine inches above 
menace of bry gd ate handrail of 
which is itself 4 ft. high, the remainder being oceupied 
& bold cast-iron cornice 1 ft. 9 in. deep, and 
2ft. 4in. from plinth of balustrade. In the abu 
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Haywood, the engineer of the City sewers ion, to act 
for them, and subsequently to prepare the necessary plans to 
accompany the Bill they proposed to deposit in November, 
1863. This Bill contemplated the acquirement of necessary 
property from Furnival’s- Inn to the Old Bailey, and 
comprised a scheme for the widening and raising of 
Holborn from Bartlett’s-buildings to Saint Sepulehro's 
Chureh, a distance of about 1500 ft. This alteration was to 
commence on Holborn-hill with a circus 170 ft. in diameter, 
from which diverging to the left, a street 60 ft. in width was 
to run downwards to Farringdon-road, opposite the new 
street, constructed under the Market Improvements Act to 
the dead meat dept at Smithfield. 

From Neweastle-street, one of the narrow thoroughfares 
leading off to the east from Farringdon-streef, the gradients 
were to be raiséd to meet the new level of the street running 
to the Smithfield Market, which involved the raising of the 
original ground surface 10 ft. at its extreme point, and 6 ft. 
underneath the iron bridge which was to cross Farringdoh- 
street, 

From St. Sepulchre’s Church, too, another street was to 
run westwards towards Farringdon-street.. It was decided 
that Shoe-lane, the raising of which to the level of the viaduct 
was contemplated, should run under that structure, and ex- 
tend, widened and straightened, until it intersected the new 
street running towards the Smithfield dead meat market. 

Under aw vent Act obtained in Session 1866-67, the 
Corporation obtained the powers to consttuet another new 
street extending from the Circus at the Holborn end of the 
improveiients, and running downwards withe width of 50 ft. 
to Fleet-street. Such was the general séheme for which 
Government sanction was obtained, and which has been 
carried into exeeution in accordance with the original 
deposited plans. The work may be divided into three classes : 
First, the new streets which have been constructed to take 
the place of the old thoroughfares, and lead by comparative! 
easy gradients to and from the ends of the viaduct ; wr 
the brickwork of the viaduct itself; and, third, the ironwork, 
comprisiog the bridge spanning Farringdon-street, that over 
Shoe-lane, and the trough conveying the gas and water 
pipes, otherwise laid in the subway, over the branch of the 
Chatham and Dover Railway from Charles-street Station to 
Ludgate-hill. 

The Farringdon-street bridge, which is the most import- 
ant engineering work upon the improvements, we illustrate 
in the present number. The design was finally decided upon 
by the Corporation after a prolonged consideration, and the 
structure with three arches was considered, on the whole, as 
preferable to a bridge of only one arch. Probably a question 
of gradient ruled the decision upon this point; the un- 
avoidable raising of Farringdon-strect, pe the necessary 
headway to be given to the bridge, made it impossible to 
avoid a fall of about 3 ft. left and right of the erown of the 
bridge, towards Holborn and Skinner-street; and had a 
structure requiring a greater depth in the centre been 
adopted, the extreme falling gradient down Holborn-hill 
into the old valley of the Fleet would have been substituted 
by a rapidly rising gradient to the centre of the yviaduet. 

Four alternative plans were prepared by Mr.-Haywood 
and submitted to the consideration of the Corporation. A 
single arch spanning the whole width of Farringdom-street, 
a bridge of two arches with central piers, a structure of 
horizontal girders, carried on columns, and the design-now 
almost completed. 

The distance between abutments on the skew (the dngle 
at whieh the bridge crosses Farringdon-street is one 
about 60°) is 112 ft. 8in., divided into three spans, two of 
whieh eross the foot paths, with a clear opening of 19ft. 4in., 
and a central opening of 61 ft., the rest of the space being 
oeehpied with the two rows of piers, 5 ft. wide, and the 

jlasters on the abutments, with projections of 2ft. 6 in. 
width of the platform is 80 ft.,on the square, ¢orre- 
sponding to that of the new roadway, and is carried upon 
six groups of cast-iron longitudinal arched girders, arranged 
in pairs, and placed 15 ft. 7} in. apart. Cross girders every 
4 ft. are bolted to the upper sides of these girders, and earry 
in their turn corrugated cast-iron plates supporting’ the 
roadway. : 

The foundations, which were excavated 36 ft. beldw the 
ultimate level of Farringdon-street at the point of ¢f@ssing, 
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girders are built into the brickwork; they rest on 
their lower flanges for a width of aboot 16 im. on a thick 
cast-iron bedplate, and the six main girders of the bri 
ate coupled tegether in three ips on each t 


three abutment girders, built into the wall and 
means of wedges to the longitudinal gi of the bridge. 
These coupling pieces are built into the brickwork on their 
side so that the bottom fl which is 18 in. deep shall. abut 
against the back of thé longitudinal girders. : 
from pier to pier between each pair of main girders is pl 

an arched bracing girder, shown in the cross section in the 
drawing. These are to be filled with ornamental spanérils, 
and from the centre of each depends a lamp corresponding in 
design to those on the rest of the viaduct. The main pe Par 
are cast in two pieces bolted together in the centre, the arch 
is curved with a radius of about 90 ft., and the clear head- 
way from the road beneath is 20 ft. 3in. The design of the 
ornamental spandril. filling is. seen in the ameng elevation, 
and all the other gitders are of similar design. They ate 
arranged in pairs, each pair being 15 ft. 7} in. from centre 
to centre, the centres of the coupled girders themselves being 
13in., and as the width of the flanges of the girders is 8im, 
there remains a clear space of Sin. between each pair, whi 
are secured together af frequent intervals by distance pieees, 
and bolts 1} in. in diameter, with nuts on the inner side, and 
cast-iron ornamented heads secured to the end of the bolta, 
so as to make a feature on the outside of the bridge. The 
ends of each of these gi extend to the centre of the 
piers, where they meet the backs of the shorter girders which 
span the footway, and to which they are bolted by eight 1 
in. bolts; the stractare is thus made continuous from 

to end. A cast-iron eap is placed above the capital of each 
of the inner piers which conceals the ends of the girders 
and their junction, and also forms skewbacks to the brae+ 
ing girders which extend across the bridge between the 
c e casings are } in. thick, and extend up to the 
under side of the cross These are ordinary cast~ 
iron beams 1 ft. 5§ in. deep and 1} in, metal, resting at their 
ends upon a central flange on the longitudinal girders, to 
which they are secured by two Li in. bolts ateachend. Upon 
the skeleton of longitudinal and transverse girders, and run- 
ning in a direetion parallel to the former, is laid a platform of 
corrugated cast-iron plates j in. thick, with corrugations 6 in. 
in depth, and 2 ft. distance from summit to summit. These 
plates are formed with flanges on each side, by which the 
plates are bolted one to the other, and secured to girders 
at each angle. The eo ated plates are to be covered with 
a thickness of concrete asphalte which will fill up the furrows 
and cover the ridges to a depth of about 2 in.; on this will 
be laid a foundation for granite pitching in the road, 
and for the landings of the foot pavements, each of whieh are 
15 ft wide, and which are protected by a handsome highly 
ornamented railing, in panels 4 ft. 10 in. long, and of the 
design shown in the elevation. With the exception af the 
bolts used in the bridge, there has been no wrought iron 


at all employed in its construction. 


The second iron bridge upon the Holborn Improvement 
is one of insignificant dimensions, and carrics the new road 
over the widening of Shoe-lane, from which point that 
thoroughfare rises to join Charterhouse-street, near its com- 
meneement at the Holborn Circus. The bridge is 30 ft. span, 
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and is built of parallel wrought-iron girders, with cross) 


girders, and floored with buckled plates. 


On the eastern side of Farringdon-street, the London, 
Chatham, and Dover Railway rises rapidly from the Charles- 
street station of the Metropolitan eaeie - gain the rail 
level at Ludgate-hill. At the point where the Holborn 
Viaduct crosses it, there is still sufficient headway to permit 
of the construction of a brick arch which crosses the railway 
on a slight skew; but the subways,-which form a featuge. in 
the Holborn Improvements, are constructed vie. 
railway in an iron tubular girder. For alength of about 
150 ft. on each end of the viaduct, at the commencement 
of the works at Holborn and Skinner-streét, the new road is 
mde in embankment carried between retaining walla, but 
from those points, falling on each side to Farri . . 
and following the old level of the roads—on the east a 

ient of 1 in 20,0n the west a slope of 1 in J6—the 
work is continued in brick arches 20 ft.im span, to. which 
aceess is obtained from the street by means of a gateway in 
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mately, a street of lofty houses will for 

of the improvement, broken only by 
bi over Shoe-lane, and the wider one i 
don-street. At present some fine houses wort 
are being built at the junction of the Circus, wi 
house-etreet, under the approval of Mr. Horace J. 
Cify architect. The subway and sewer have been 
principally for the accommodation of this new 
it shall come into existence. 
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The subway forms the ion of a high arched 
gob, 7 wi, sat Se Le mementos 
-street, whi portion 
to the sewer, which dries street when eon- 
structed. The subway of 11 ft. Gin., 
and contains cast-iron bra built into the wall, on the 
pede hy : 9 Row lh ad 

are : 
Sir ice ool ooa a TLC a 
length to J 
poe fe Pe nc ae” Oo ae 
flooring the inner side s Been cut to carry 
pate that : in ‘the chamber, 
and also the drai ‘ spandrile of the 
viaduct arches, which is conveyed from them to the subway 
pipes, which terminate : just above the 
in the flooring. occupied by the sub- 
way and sewer chamber pavement of the new 
street, and immediately side walls of the main 


to Tight these cellars. Small openings made in the side 
walls of the subway next to the ry which the service 


pipes, both. gas and water, may be to the houses, 
and the ventilation is pote Be by smal! circular 
ventilators placed 40 ft. apart, and upon the etwny, 
Whiere they are covered with gratings j rations in t 


ails of the lamp posts, and e®, 


the crown of the subway, and im the party walls 
the hduses to the level of their ¢ stacks, Each sub- 
Way is further ventilated by meang of grated doors at 
one or both ends. iy a 
Below the subway is the sewer, the invert of which is laid 















on the top of the concrete carrying the 
Tt is2 ft. Gin. wide, and ft. Gin. p Ae 
‘ns a deep channel alongside a foots 


@ the rest of the chamber.’ JB ipes, 

im the brickwork, deseend thiaoagheg! the 

tet, from the gully in the street @ieye, and terminating 

in a tdepss just over the sewer , convey all the 
drainage from the surface direct & . The mouth 
‘of these pipes is closed with ordinary iron hanging flaps 
suspended by shackles and free t} These pipes and 


fullies Occur about every 40 ft, » other side there 
» son into the sewer a 9 in. pipe at intervals 
sufficiently small to drain each hotiae. At present, only a 
short rew of houses, as ee ne. are 
drained by means of this ‘sewgr, But ly it will of 
course drain the whole 6f the new street which is to line the 
viaduct. Ventilation is obtained in #he satie method as in 
the subway, by means of pipes rising at intervals of 40 ft. 
through the party walls of the housesito the level of their 
roofs. 


At intervals light arches are throwifscréus the sewer 
chamber, to support a narrow fla , at euch a 
level that an entry is obtained from the houses 
into the large vaults, in the 










ngs. 
ing, while the 
gas and water in’ an, chamber, the 
sewer falls beneath the rails; but ® abe on-street the 
mains dip perpendicularly from thé #ubWay level, and pass 
beneath the street, and the sewer @ junction with one 
branch of the. Fleet, which divides P channels, just 
above the bridge. The sewer down from Holborn 
joins the other branch, and the is interrupted only 
at Shoe-lane, where the group of gre taken under the 
road. , es. 


Access to both sewer ope obtain 
ringdon-street through the ab of the bridge 
to the broad stairways, 9ft. wie, which 
level of the viaduct. These ; 
handsome buildings, which are 
the viaduct up to the road le 
four stories, and will be occupied, 
ever, been found for lofty shops & 
level of Farringdon-street. 

It is worthy of notice that H 
illustrated and described in a 
ina, have been employed to ; 
from the new street level, for ne 
and of course as successfully as i New ¥ 

The contract for the road 
in several divisions, has been 
Keddell ; and Messrs. Cochrane, € 
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EnGinsrer- 
the subway 
his country, 
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BIRMINGHAM. 


Nowsg, caring to trace the growth of the “‘ work- 
shop of the world,” need necessarily go back to the 
time, less than a hundred years ago, when letters were 

d “Birmingham (or, often, Bromwicham), 
near Walsall,” the latter being the nearest post town. 
The ulation of Birmingham, now upwards~of 
350,000, has doubled since 1841, and is five times 
what it was at the beginning of the century. Even 
those who have never been within a hundred mileg of 
the place know the general nature of its manufactures, 
bnt few are aware how these have increased in ex- 
tent and variety of production. Almost exclusively 
a manufacturing town, Birmingham may nevertheless 
he said to have no cotton, woollen, flax, or silk 
factories, no blast furnaces or forges, no steel con- 
verting works, no workshops for making locomotives, 
engineers’ tools or textile machinery, wo sugar re- 
fineries, mills, tahneries, breweries (except upon 
a smal seale), in fact, none of those great distinctive 
industries which make Manchester, Leeds, Sheffield, 
and, in a less degree, Neweastle, Glasgow, Bristol, 
and other great manufacturing towns what they are. 

But there are large factories in Birmingham where 
hundreds of workpeople are employed in making pins, 
steel pens, umbrella tips, tacks, indeed the smallest 
articles in the largest (or, at least, in bewildering) 
numbers. Steel pens, for example, which once cost 
a shilling each, are now sold, and of far better quality, 
for a shilling a gross, and, of these, single establish- 
ments make from 200 to 300 millions each yearly, 
These are the minutia of manufactures, but there 
is a single establishment employing a thousand work- 
people, which produges a thousand million of wood 
screws yearly. Nearly as large a number are, em- 
ploved, at a single factory, in making bolts and muts, 
and, besides these, iron hoops for cotton bales. And 
in the pen factories, including Gillott’s and Mason’s, 
in Nettlefold and Chamberlain’s great screw factory, 
at the works of the Patent Nut and Bolt Company 
—nearly everything is done by machinery. The im- 
mense stride mad® in the manufacture of Birtiingham 
goods during the last comparatively few years has been 
due to the mtro@ittion of machinery, worked iw large 
factories, under perfect organisation ; whereas’ pre- 
viously masters let out metals, or part-worked goods, 
to workpeople. who took them home and cOnspleted 
them by hand. The Birmingham gun trade was ?e- 

volutioniséd by the,erection of the immense small 
arms factory at Smali-heath, which contains the most 
perfect gun-making machinery of the Enfield kimd. 

Of Birmingham Buttons, gold and “ brummagem” 
jewellery, nondescript hardware and knick-knacks, we 
cannot pretend to speak with knowledge. But turning 
to the there ical engine 
works at besides smalier engine works in town, 
the very extensive railway carriage works of the 
Metropolitan Railway Carriage Company at Saltley, 
and Messrs. Brown, Marshalls and Co.’s railway 
carriage works in the vicinity; Messrs. Chance 
Brothers’ great glass works, Winfield’s large estab- 
lishment for making iron bedsteads and brass work, 
Everitt’s, Webster and Horsfall’s, and Cornforth’s wire 
mills, Elkington’s magnificent electro-plate works, 
Muntz’s yellow metal works, Lloyd’s and the Imperial 
tube works, the Stephenson copper and brass #ube 
and roller works, Tangye’s and May’s engine and 
machine works, Morewood’s galvanising 
gott’s and Horton’s gasholder works, &c., besides the 
old copper mint at Soho, enamelling works, manu- 
factories of papier maché, swords, files, &c.,*alb-te- 
presenting distinct industries, in each of which, 
perhaps two or three, or in other casés forty Or fifty 
establishments are engaged. 

It is not, perhaps, to be lamented that Birmingham 
no longer produces those great works of engineering 
construction which she once did*in the days of Fox, 
Henderson, and Co. Their old works, the London 
Works, now the propert# of the Patent Nut and Bolt 
Company, turned out all the ironwork of the Crystal 
Palace of 1551, the great station.at Birmingham, still 
the largest, under One of a single span, in the 
world, the Paddi Btati 


sion bridge over iper, at Kieff, in Russia, 
bably the inset indichiocd ork of its engineer, 
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Birmi is a little too far from a sea port for 
je cheapest ony alsa emma intended 
or abroad, its railwa) canal facilities 
(or ‘ahead eommapeiiaaien are eoetnaliad, it is a 
healthy town on elevated, gravelly, or sandy soil, the 
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of broom. , brum, whence hame town 
and the rate is much lower than in Masvbestes? 
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Leeds, Sheffield, or Liverpool. There are few under- 
ground habitations —cellars—and one man in Birming- 
ham occupies as much ground as two in Manchester, 
or three in Liverpool. It is only a wonder that so wide- 
stretching a town has not long since been tramwayed 
in all directions, a fact only accounted for, perhaps, by 
its local railway facilities. Nor is it easy to understand 
why some of the heavier branches of forging, sieel 
melting, wheel making, locomotive engine building, &c., 
should not have yet settled there, unless it is that the 
business is overdone, or that Staffordshire iron, so well 
known for its good quality, is somewhat more cheaply 
worked up elsewhere. 


RAILWAY SLEEPING CARRIAGES. 
Twenty-roux sleeping carriages are now in course 
of constraction at the Metropolitan Railway Carriage 
Works, Saltiey, near ome we for the Great 
Indian Peninsula Railway. ‘They are arranged for 
both day and night service, accommodating each 
twelve passengers. These carciages, which are built 
of teak, are 24 ft. long and 9 ft. wide (for the 5 ft. 
Gin. gauge), and are divided across, each into two 
compartments, communicating by a central passage, on 
each side of which is a lavatory and a water-closet, so 

that by closing a door across the passage, 
one each of these conveniences may be appropriated 
to each compartment, one end of the carriage thus 
serving, if required, for a gentlemen’s and the other 
for a ladies’ compartment. Each eompartment has 
three sofas—one on either side, and one at the end 
towards the buffers. A door at either side of each 
compartment admits the ocewpants, each door opening 
between the end sofa and the foot of the sofa extending 
along the same side of the earriage as the doors respec- 
tively. The sofas, whieh are coyered with green 
leather, or leather cloth, have easy backs covered with 
the same material, but at night these backs, which 
are jointed at their upper edges to the sides of the 
carriage, are slung up by @ leather covered chain at 
the foot, and further supported by a stout brass hinged 
stop, which turns down from the partition at the head 
of the sofa. ‘The carriage has a double roof with an 
intermediate air space of good depth, and of four 
windows on each side of each compartment two are 
Venetian blind ventilators, Each carriage is supported 
upon Beattie’s wheels, with tyres secured hy Beattie’s 
clips. 


AERO-STEAM ENGINES. 

Some interesting trials of Warsop’s air and steam engine 
have been for some time if progress at Nottingham; and 
the report upon the results has been made by a well-known 
and, in such matters, very painstaking London engineer. 
The.engine, being started by steam in the ordinary manner, 
a single-acting air pimp, worked from the crank-shaft, 
compresses air to a little more than the boiler pressure, the 
air thus passing through a long circuit of straight and 
coiled pipe, which traverses the exhaust pipe, makes several 
spiral coils in the chimney, then descends at one side of the 
firebox, exposed to the full fire, and finally connects with a 
valve-box, through which the air, more or less heated, 
enters the boiler at the bottom of the water space. So far 
as the experiments—carefully made upon an imperfect 
en pe, worked alternately with steam alone and with 
well anid ajtr—cati "be taken as establishing a principle, 
they indicate a considerable economy—an economy, bow- 
‘ever, beyond anything which, as yet, is inferable from 
theory. Further experiments upon a new and greatly im- 
engine on Warsop’s system are arranged to take 
place very shortly, when the results will be laid before our 
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Tux Sours Wares Mixine Disrzicr.—During the 
1868, Mr, T. E, Wales, the Government | of Mines 
for this district, reports that there were 104 lives Jost in the 
collieries and ironstone mines, of which four were from ex- 


2 


diminution in the 
of coal and stone, always a 
i com) 


total being 40, 


jmaking, and general smithy works. 


THE BINGLEY BOILER EXPLOSION. 

OsLyY a brief telegraphic report of the coroner's inquest 
and verdict in the case of the recent disastrous boiler ex~- 
plosion at Bingley, Yorkshire, has reached London at the 
time of oar going to press. The verdict was the usual one 
of “ Accidental death,” and the coroner appears to have 
expressed to the jury the conclusion that the disaster was 
accidental, inasmuch as, if otherwise, the person or persons 
responsible were killed. We trust the full report will nega- 
tive this interpretation of “crowner's quest law.” We 
have little doubt it will turn out that the boiler exploded 
from clearly preventible causes, probably from corrosion 
which might have been detected by tithely inspection. 


THE CIVIL AND MECHANICAL ENGINEERS’ 
SOCIETY. 

At an ordinary meeting held on the 9th inst., W. Forsyth 
Black, Esq., C.E., in the chair, a very interesting paper on 
“Steam and other Power Hammers’ was given by Mr. 
Frederic H.. Roberts, C.E. (Member of Council). 

The author referred in detail to some of the earlier machines, 
such as the “halve” or “tilt” hammers used for shingling- 
forging blooms and shafting-tilting steel, &., but as this class 
of machine depended toa great extent for raising the hammer 
head and its connexions, either through the direct medium of 
cams, eccentrics, or similar arrangements, it followed that the 
power required to work them was extremely large, and the 
parts of the machine itself very heavy eumbersome to 
withstand the consequent strains. It was also found that 
the larger the mass of metal to be worked the lighter the 
blow given, and, conversely, the smaller the mass the heavier 
the blow, it was not therefore adapted for heavy forgings. 
The invention of the steam hammer solved the difficulty 
which was found to exist, and te it to a considerable extent 
is due the perfection obtained in all elasses of machines where 
ponderous forgings are found to be absolutely necessary. 

The first idea with reference to the steam hammer, the 
author traced as belonging to that celebrated engineer, James 
Watt, who obtained a patent in 1784 .for “heavy hammers 
of stamipers for forging iron, copper, or other metals without 
the itttervention of rotative motion,” by fixing the hammer 
head directly to the piston or piston rod of the engine. 
Another patent followed this in 1506 by a Mr. Deverell, who 
proposed to admit steam underneath the piston of an engine 
by means of a valve, and in its upstroke the air at the top 
of the piston Was compressed by the pressure of steam, be- 
neath which was released, at the prope? moment, the com- 
pressed air-on the top of the piston in addition to the gravity 
of the hammer head was to give the blow. But neither of 
these ideas were put into practice at that period, and it was 
not until about 1437 that any practical design was put for- 
ward for a steam hammer, and then . Nasmyth, of 
Patrictoft, who urged its superiority for working metal over 
all other machines, but was unable to its adoption 
until about 1840, when he found that M. Schneider, of 
Cteusot, profiting by his design, had comstrueted a machine 
on hieplan. In 1842 he obtained a patent for his steam 
hemmer, and from that time it became # recognised power 
and @ necessity in all work of importapee. The facility 
which it afforded for executing all kinds of forging had the 
effect of greatly increasing the quantity, of work to be done, 
and effecting a material saving both in time and labour. 

The steam hammer, as originally constructed, required the 
valves being worked by hand, which left the machine in the 
power of the workman to give efigiency. The yalves 
weré also very difficult to work. This plan answered for the 
time for small machines, but where rapid motion was neces- 
sary, and for larger hammers, it was unsuitable. Several 
designs for self-acting motion therefore followed in quick 
succession. The author then referred to the different designs 
that have been introduced for this purpose. In the ordinary 
self-acting hammer, the man has to watch the metal under 
operation, and as its form and position change, he must set 
his valve gear to suit as near as he can possibly guess. He 
considered that the motion, to be properly self-acting, should 
be independent of the workman as regards the adjusting of 
the te suit the ¥arjous shiphpone 3 of metal on the anvil ; 
snibe sedet ae chelate foree of the blow, it should 
reverse simultaneously with, or immediately after the blow is 
given, and at whatever point in the stroke the blow takes 
place. He considered this was accomplished to a great ex- 
tent in Sturgeon’s double-action hammer, where the blow 
itself is made. use of ag the agent to work the valve, and 
described the ism employed, also the various types of 
double-action steam hammer, likewise the numerous modifi- 
cations and improvements effected. The author then spoke 
as to the ialties of the heaviest classes of steam hammers 
of mod , including those of Mr. Ramsbottom’s design, 
likewise those erected for Mr. Krupp, at Essen, and most of 
the principal manufacturers, including Messrs. Thwaites and 

tt ; ison ; Condie; Tannett, Walker and Co., &e., 
all of whom have some special features in their mode of 
construction; but in mest recent cases wrought iron is sub- 
stituted for cast iron in the main frames, and inereased 
strength given with less weight and greater elasticity, and 
the risk avoided of unsound castings.: Reference was next 
made to as form of a valve of Messrs. Davy Brothers by the 
use of which a material saving of steam is said to be effected. 

The author referred to various power hammers proposed 
and in use for the purpose of rivetting, stamping, bolt 
Among others, to a 
machine in which he is interested, the “ Patent Pneumatic 
Hammer,” which is being extensively employed fcr general 
smithy work, planishing, &c. It is extremely simple in 
action, and specially adapted for such work. It is driven by 
means of a band from any available shaft, and capable 
of delivering 500 blows per minute, which can be varied or 
stopped at pleasure. It compares very favourably in cost 
with machines of this class. Space will not permit of our 








tons of coal raised per fatal accident, 90,000; tons of, coal 
raised per life lost, 86,538. The total deaths were 104, as 
compared with 309 in 1867, that being the ‘when the 
great Ferndale explosion occurred, the de- 
erease last year appears to be due eet eae 
any serious explosions, which are 90 fatal in their 





referring further in detail to this ma¢hine, but we purpose 
at an early opportunity to illustrate and describe its action. 
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CAPITAL AND ENGINEERING. 

Ir would be well, at the present time, both for the 
nation and our own profession, had we a modern Adam 
Smith, who could distinguish and define the ramified 
and sensitive correlations of capital and engineering, 
and, if possible, determine how far engineering can 
create capital, and how far capital should, in its own 
interests, return the obligation by promoting new 
engineerimg works How many times more than 
their cost the roads, bridges, canals, railways, 
harbours, decks, drainage, and other engineering 
works of the kingdom have added to the public 
wealth can hardly be estimated; but few, pro- 
bably, are prepared to dispute that,, however un- 
profitable these works may have been, in certain 
individual cases, to their immediate owners, they 
actually have yielded a large dividend of public good. 
It is the complaint of capital that in but few cases 
can it, when employed in conferring this dividend 
upon non-investors, obtain more than a tithe, if as 
much, for itself. No ove doubts that it is justifiable, 
upon every consideration of commercial policy, to 
embark a thousand pounds of capital in any under- 
taking which will, indisputably, effect a saving of from 
50d. to 100/. yearly in any process of production or 
transport. But it does not follow that A is to embark 
his thousand pounds to secure this saving to B, who 
embarks nothing, and who will give nothing to A in 
return. Nor, even, were the State to carry out all 
works of public advantage, either by money raised 
upon loans, or, to put it in its worst light, by direct 
taxation, would the case be greatly ,different in 
principle. If the works thus carried out repaid the 
interést on the loans, many—letus say many thou- 
sands of landowners, merchants, manufacturers, 
mineral owners, &c., would still derive large benefits, 
at no expense to themselves, while, as such works 
could not possibly exist everywhere, a far greater 
number would derive comparatively little benefit, if, 
indeed, any benefit at all. Direct uniform taxation 
to cover capital charges upon such undertakings, if 
worked at prime cost, would be still more unjust, 
since, as all could not share equally in the benefits 
conferred by such undertakings, and many, indeed, 





would hardly share at all, some would be taxed for the 
benefit, exclusive, or nearly so, of others. And this 
would ‘not be a benefit of the nature of public safety, 
public order, or other good constituting the common 
weal, but distinct commercial benefit, of which A, 
favourably placed to receive it, might enjoy a | 
share, while 3B, out of the way, but bearing his full 
burden of taxation, would go altogether without. 

It is to speculative enterprise, however, the enter- 
prise that is reasonably, not rashly speculative, that 
engineers must look for employment. And here there 
should be an immediate restoration of the former 
understanding between capitalists and engineers. Are 
there not independent gentlemen in our own profession 
who, speaking in the name of the great body of civil 
engineers, can do something to revive confidence? It 
is idle to say that all the engineering works required 
by the present generation are now accomplished. 
Would our leading engineers dismiss all appearance of 
jealousy, and confer together upon the general 
character, routes, sites, and mode of execution, of new 
works which might even now be undertaken with 
advantage, not merely in the general interest but in 
that also of capital, they could, we are assured, do 
much to bring about a better state of things. They 
would gain an influence with the public, and advan- 
tages for themselves, which no number of sessions ex- 
pended in reading and discussing technical papers in 
Great George-street would ever secure to them. 


Tue annals of English beneficence, inscribed, in our 
our own time, with the names of Peabody, Burdett 
Coutts, and Whitworth, are now illumined with a 
name which will live as Jong, and bear as high a lustre, 
as that of either of those active philanthropists. 
Childless himself, too, as they are, Josiah Mason, the 
long-time and well-known partner of the late Mr. 
Elkington and, now, one of the largest manufacturers 
and wealthiest capitalists of Birmingham, has for the 
last eleven years devoted his time, and much money, 
to the foundation of an orphanage near his own resi- 
dence, at Erdington, a beautiful village a few miles 
from the great capital of the midlands. Eleven years 
ago, a well-built but unpretending asylum was erected 
for fifty orphans. A few years afterwards Mr. Mason 
decided upon the erection of a much larger establish- 
ment, and this, already opened for upwards of eighteen 
months, now accommodates 134 destitute children, 
and will, when fully oceapied, contain 300. Originally 
intended for girls alone, the orphanage is now arranged 
for 200 girls and 100 boys. The sole conditions of 
admission are orphanage and destitution, no distinc- 
tions of class, creed, or nationality being recognised, 
beyond what is reasonably required to insure that each 
case is a deserving one. 

Upon this labour of love Mr. Mason has expended 
a Very large sum of money—a sum estimated, by 
those who have visited the great home of parentless 
poverty at Erdington, at quite one hundred thousand 
pounds, and it is now known that an endowment of 
two hundred thousand pounds is about to be formality 
settled upon the institution by the same munificent 
hands. ‘here are those, moreover, who have reason 
to know that Mr. Mason contemplates even greater 
charities, and should his life be spared it is not im- 
probable that an industrial college, which shall be the 
pride of Birmingham, if not of the whole kingdom, 
will be built and endowed by him. It is at least 
certain that he lacks neither the means nor the in- 
clination. 

There are, doubtless, a number of the older resi- 
dents of Birmingham who, forty-five years ago, knew 
the gentleman who has since done their town so much 
honour, when he then first came among them, a really 
poor but self-reliant and sagacious mau. . His birth- 
place, Kidderminster, will not have less reason to be 
proud of him. 

Of the orphanage itself it may be said that, while of 
great extent, and of even grand architectural design, 
it exhibits no extravagance of material or decoration. 
Yet it suggests to the mind the comforts of a noble 
mansion. The long suites of lofty apartments, the 
dormitories, refectories, lavatories, kitchens, school- 
rooms, &c., are admirably planned, and admirably fitted 
with every requisite. But for the consideration that 
the institution is one of charity alone, there would be 
many middle elass people who would themselves be 
content with so good a home. Long will Mr. Mason’s 
memory sutvive him, his name being linked with the 
noble inscription which is borne over the portals of 
the ““ Home for Destitute Orphans,” viz., “ Do deeds 


of love.” 
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ade by 
who would have nothing but the old t 
marine engines have been made, ery 
these are now to be found, either in the navy or i 
fleets of any of our great steam companies. We are 
not forgetting the Great Eastern’s screw engines, 
extremely heavy and slow for their size of ‘cylinders, 
which are equal to a pair 10 ft. in diameter, uakcabees 
seen other marine engiues, from the same makers, still 
heavier and possibly more expensive of fuel in pro- 
portion to their actual power. In pumping ma- 
chinery the many mishaps to, and very moderate daty 
of the large engines at Stoke Newington, near Lon- 
don, are only too wellknown, There are fine and 
showy engines by the same makers at the Crossness 
pumping station, near London, and large engines have 
also been lately made at Soho for the Calcutta Water- 
works, Yet many improvements have been steadily 
and stoutly resisted there, and the spirit of antiquit 
appears to have long since settled upon the place, ric 
as it is in its historical associations of a past century. 

With the exception of an engine of trifling size, and 
in no way distinguishable for improvement, the only 
engine seut from Birmingham to the International Ex- 
hibition of 1862 was an horizontal one by Messrs, 
Walter May and Co., in which the steam was first 
worked in a 10 in, cylinder, and thenee exhausted into 
an intermediate superheating chamber between that 
and a 21 in. eylinder, in the latter of which cylinders 
the steam was worked expansively. The cranks con- 
nected with the respective pistons were placed at right 
angles to each other, the stroke of both pistons being 
2 ft. This engine is now at work at Messrs. Allen 
Everitt and Sons’ wire works, and it is reported to 
be working with a consumption of but 24 1b, of coal 

r horse power per hour. Messrs. May and Co. 
woh built large numbers of horizontal engines for 
flour mills, among these a pair, which has done very 
well, for Mr. Catt’s flour mill, at Brighton. The 
engines at the works started some years ago hy 
Thompson’s Boat - building Company, now Mauds- 
lay’s ship-building yard, at Greenwich, were made 
by the same makers, In later examples by the 
same firm, the two cylinders, one of rather more 
than twice the diameter of the other, have their 
pistons connected to cranks nearly, but not quite 
opposite to each other, a principle mtroduced by Mr. 
Thomas Craddock, to the Birmingham engineers, in 
or previous to (we believe) 1847, Of horizontal 
engines Messrs, May construct twenty-two sizes, 
between 4 in, and 36 in, cylinders, progressing from 
4 in. to 12 in., by inches, thence to 18 in. by 1} in., 
and thence to 36 in. by 2 in. 

Comparatively cheap as‘is coal in the Midlands, and 
great as is the waste of coal at the neighbouring 
Staffordshire ironworks, as economical steam engine 
practice may be found ia Birmingham as in any part 
of the kingdom. There are numbers of engines work- 
ing at 3 lb. and under of coal per indicated horse 
power per hour, and even the Corliss engines at Wool- 
wich Arsenal, and much has been said of them, are using 
from 3.3 lb. to 3.7 lb., as shown by the daily engine 
reports. 
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STEEL RAILS. 

Tue gradual increase in the price of iron is indicated, 
not merely by the eurrent quotations, but by the mul- 
tiplieation of blast furnaces. In the Cleveland dis- 
trict an unusually large number of new furnaces is 
being erected; aud, although the production will be 
thus increased, it will probably be some time before 
prices will again fall. The gradual tendency to an 
increase of wages, caused, in an unusually 
strong disposition on the part of ies of work- 
men to emigrate, mast tell also in the price of rails. 
In the mean time, notwithstanding the approaching 
lapse of Mr. Bessemer’s patents, the steel rail trade 
continues good, and numbers of eompanies who have 
decided to employ steel in place of irou, and who must 
have xails, of some kind, immediately, are ordering 
freely in steel, the Great Northern Cowpany being 
now in the market for 4 thousand tons, The untrue 
assertion, so industriously repeated in certein im- 
terested quarters, that the royaity will be diminished 
by 2/. per ton after February next, is now understood 





in its true character; and railway companies perecive 
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that even were there no general rise in prices, the 
diminished royalty will not be more than 15s. or 19s. 
a ton on that now in force, and of this the companies 
cannot expect to secure even a half. 





©OPPER AND BRASS TUBES 

Were all the locomotives in the kingdom tubed 
with copper or brass tubes, upwards of a quarter of a 
million would require to be renewed yearly ; indeed 
we are not certain that the number would not approach 
much more nearly to half a million. The introduction 
of the tubular system for locomotive and marine 
boilers, and also for surface condensers, has given an 
immense impulse to the metal tube trade. A single 
Birmingham manufactory, that of the Stephenson 
Metal Tube and Copper Roller Company, works up, 
probably, 2500 tons of copper yearly, although they 
were started only eleven years ago, long after Green 
and Alston’s patents had been worked. The copper 
selected is almost invariably that from Chili, which 
contains a less quantity of impurities than that from 
Cornwall or Spain. It is melted, four tons or more 
at a time, in reverberatory furnaces and thus purified, 
after which, for copper rollers, it is cast, under power- 
ful pressure, into hollow ingots. These are first 
turned, to remove the unsoundness of the external 
portions, and afterwards heated and softened in cold 
water. They are then rolled, under very powerfal 
pressure, upon a mandril, are afterwards soundly ham- 
mered, and are finally turned to a smooth surface for 
engraving. Heavy calico printing rollers are made up to 
10 in. diameter, and copper steam pipes upto 16 in. diame- 
ter and } in. thickness in 12 ft. lengths. This great 
thickness for steam pipes is given, less, we apprehend, 
to fulfil any necessary conditions of strength than 
from considerations of the price at which such large 
pieces must be sold, per hundredweight. On the | 
other hand, the same works made, for the Interna- 
tional Exhibition of 1862, a long coil of tube of 
but y,th in. bore, and of very slight thickness, yet 
weighing 28 1b. ‘The tube was duly tested, and water | 
was forced through it under very moderate pressure. | 
The brass tubes are made of a mixture of 2 copper to | 
1 of zinc, and are drawn in the usual manner upon a 
mandril. Mr. Alexander Parkes, the manager of the 
works, and the well-known inventor of “ Parkesine,” 
as also of an improved process for vulcanising india- 
rubber, has done some remarkable things in tube 
punching. There is still at his works a punch, made 
and used more than ten years ago, of the form em- 
ployed by Messrs. Deakin and Johnson, for working 
out gun-barrels from solid ingots. And there is the 
screw press with which he punched, cold, for Mr. 
Bessemer, in the early part of 1862, the remarkable 
“‘pots” of Bessemer steel, a foot in diameter, and 
nearly as deep, one of them from a flat plate of Besse- 
mer steel § in. thick, and the other froma like plate j in. 
thick. \r. Parkes revived, a few years ago, and, we 
believe, as an independent discovery of his own, the 
ractice of hardening and otherwise improving copper 
y the admixture of phosphorus. This oa was 
announced, about ten years ago, as the discovery of 
Mr. Abel, of Woolwich Arsenal; but it was first 








century, and his account was translated into the | 
Philosophical Magazine for 1805. Of its value, as| 
now practised by Mr. Parkes, there is no dispute. 


eae ee 

MR. FAIRLIE’S STEAM CARRIAGE. | 
Ir is not likely to be long before Mr. Fairlie’s steam | 
carriage, upon the general plan illustrated by us on | 
the 26th February jast (and described on page 142 of | 
the present volume) is working upon one of the metro- | 
yolitan lines. The steam bogie and carrying bogie | 
oe been made at the Hateham Ironworks of Messrs. 
George England and Co., while the carriage body has | 
been completed by Messrs. Brown, Marshall, and Co., | 
of Birmingham. The weight of the whole, with water | 
and coal for a 40 mile run, is estimated at 14 tons, or, 
loaded, with 66 passengers, under 20tons. The engiue | 
bogie has four coupled wheels, 3 ft. 9 in. in diameter, 
the cylinders being, we believe, 8 in. in diameter with 
12 in. stroke. The carriage body measures 43 ft. in | 
length over all, and is Sift. 3in. wide. It contains 
two first and five second-class compartments and a 
guard’s compartment. The number of compartments 
shows that their width and that of the seats is not 
quite what it might have been, and it is to be hoped 
that the new system will not fail to gain public favour 
because of any sacrifice of commodiousness to the ideal 
or real advantages of “light rolling stock.” In any 
case, a single example of a widely different class of 
rolling stock must have much to contend against upon 





turned out weekly. 


an important line, on which the great object of the 
managers is, naturally, to have nothing, if possible, 
exceptional, but to have all the individual members of 
a large system as nearly as possible alike. But the 
im ce of a system of light improved rolling 
stock is so great that we trust the managers will take 
every care to give it the fullest and fairest trial, and 
to secure for it, if possible, the verdict of public 
approval. 


STEAM ROAD ROLLERS. 

A staTEMENT has been published showing that the 
cost of working Messrs. Aveling and Porter’s steam 
road roller at Liverpool is but $d. per square yard of 
macadam rolled. The Liverpool machine weighs 30 
tons, and cost 1000/. It rolls 9 ft. 6in. in width at 
each sage, having a pair of 7 ft. driving wheels, 
loaded to 19 tons, each 2 ft. 7 in. wide on the face, 
and 4 ft. 4 in. apart as measured along the axle. The 
leading wheels, loaded to 11 tons, are 5 ft. in diameter, 
and are of a united width, across their faces, of 
4 ft. 9in., thus more than covering the intermediate 
space of 4ft. 4in. left by the driving wheels. The 
cylinder (a single one) is 11 in. in diameter, and the 
stroke 14 in. 

The cost of working the road roller for a period of 
sixty-one weeks was ascertained to be 301/. 9s. 7d. 
To this add interest on cost, and the depreciation at 
20 per cent. per annum, and the total cost would be 
6002. 4s., or 9/. 16s. S$d. per week. Mr. Aveling’s 
own estimate of the cost of working a 15-ton roller, 
exclusive of interest and depreciation, is 17s. per day. 
or, say, 5s. for driver, 3s. for steersman, 2s. 6d. for 
oil and waste, 5s. for from 5 to 6 ewt. of coal, and 
ls. 6d. for sundries. 





“GALVANISED IRON.” 

Taree centuries ago a French monk wrote of the 
injurious effects attendant upon the use of copper 
cooking utensils, and he also attributed like effects 
to the use of iron vessels. He proposed to coat the 
interiors of the vessels, in both imstances, with zinc, 
and that by almost the identical means now followed 
in the so-called galvanised iron manufacture. The 
term “galvanising,” long known to be incorrect, 
was introduced, we believe, by Mr. Malins, a brother 
of Vice-Chancellor Malins, and it was the same gentle- 
man who promoted the formation of the Galvanised 


| Iron Company, long known as the firm of Tupper and 


Carr, the senor partner of this firm being, by the way, 
no other than the eminent “ proverbial philosopher.” 

Messrs. Morewood and Co., of Birmingham, have 
long been among the largest manufacturers of galva- 
nised iron, pores Sororhy when in full work, about 450 
men and boys at their plate mills at Bilston, and 250 
at their galvanising works at Birmingham heath, 
where as many as 180 tons of plates have been 
The processes of tinning and 
“walvanising,” i.e. zincing, the plates, or other 
objects, has often been described, and the greater 
proportion of galvanised goods being merely zinced, 
the operation is one, mainly, of removing the scale 


described by M. Sage, in France, early in the present by sulphuric acid and afterwards immersing the articles 


in a bath of melted zinc. 
The “continuous roofing sheets,” formed by grip- 


;ping and rolling together the edges of galvanised 


plates, end to end, to lengths up to 500 ft. where re- 
quired, have come into extensive use. These, and all 
galvanised plates are known to stand well where un- 
affected by sulphurous fumes as from coal, and even 
where a good deal of coal is burnt beneath a galvanised 
roof it 1s nearly certain that the zinced plates last 
longer than plain iron, however painted. Roofs of the 
great spans now made, sometimes upwards of 200 ft., 


| could not well be slated, and pure zinc, by its great 


expansion and contraction, is objectionable where the 
extremes of temperature are considerable. 


Fresca Screntiric anp Navat Misstons.—The French 
Government sends a ship round the world once a year for 
the —— of the instruction of the boys who have 

through the course of education in the Imperi 

arine School of Brest. The Minister of Public Instruction 
has recently announced that his colleague, the Minister of 
Marine, has determined that in future two savants, ya 
sicist, and a naturalist, shall accompany the vessel. 
gentlemen are to be selected by the Academy of Sciences, 
and to be furnished with instructions for scientifie observa- 

ised a special voysge 

world, the main object of which is the study of navigation by 
sailing ships, with a view to the improvement of the system ; 
and as the vessel will touch at many ports, the minister 
notifies to the Academy that the voyage will supply the 
occasion of many important observations, to be made by 
scientific men appointed and instructed by the Academy. 





IRON TUBES FOR BOILERS. 
Tuere are many lines of railway on which iron 
tubes are found to answer as well as if, i 
deed, they do not answer better. We believe iron 
tubes are ¥ 
A 


Yorkshire a sugie 
Birmingham ight be menti which has 
turned out 550 elle = upwards of iron tubes a 
month, and of these as many as 10,500 have been 


for locomotives, esi “eer to perhaps sixty loco- 
motives in number, although it is  ¥ to be sup- 

that a single house has gone on at the same 
rate for a year together, iron tubing, in that time, 
as many as seven hundred or more locomotives. 

It is ro ye question that really good iron tubes 
must be of good, not to say the best, iron, and that 
they must be well made. To this end a fair price 
must be paid. Nominally all iron tube makers make 
at the ro the list price, but from this there 
are almost all rates of discount from 20 to 47} per 
cent. No users, knowing their real interest, would 
prefer inferior tubes at the lower price, but manufac- 
turers, under the pressure of competition, often feel 
compelled to accept the lower quotations. 

A considerable addition has been made to the Bir- 
mingham tube trade by the introduction of Messrs. 
Howard’s patent safety boiler, as also of the Field tubes. 
For the former, large tubes are employed, up to nearly 
6 in. in diameter, and of these we believe that Messrs. 
Richard Hobbs Taunton and Hayward have alone 
made upwards of 2500, corresponding to 1250 horse 
power. Mr. Taunton has two of these boilers working 
on his own premises, where they appear to be giving 
good satisfaction, being, at all events, safe beyond 
question, and easily and cheaply repaired whenever 
repairs are necessary. 


ry largely used on the Lancashire and 
way, and with good success. 





COOKING BY GAS. 

A vient, elegant, portable cooking stove, which can be 
placed upon a table, desk, or even a mantle or a chair, in a 
parlour, a study, or an office, or wherever there is a supply 
of gas, and which, without requiring a chimney, and 
emitting neither smoke nor smell, imparts neither to the 
articles cooked, would be in the estimation of many a 
bachelor, many a busy man, many a student, many a 
traveller, and, let it be added, many a lady too, a treasure 
of inestimable price. Happily, it is a treasure already dis- 
covered, and attainable by any one possessed of even less 
than a couple of sovereigns. A stove which, were ladies 
willing to partake of a hot lunch in their boudoirs, would, 
from its elegance and cleanliness, be quite admissible there, 
and as equally admissible into the sick room, the sanctum, 
the composing room, the engine room, the workshop, the 
barracks (if in a gas-lit town), has been indeed a want; 
but it is a want no longer, and we are only afraid that 
hotel-keepers and lodging-house keepers, when they, 
through the notoriety of their extortions, suspect that their 
guests will bring their provisions with them, and do their 
own cooking in their own rooms, and almost within their 
own portmanteaus, will turn off the gas altogether and 
relegate the travelling and lodging public to the dim, reli- 
gious light of waxes, composites, or penny dips. In that 
case, we must have portable gas in india-rubber bottles, 
and that it can be bad under almost any pressure is shown 
by the fact that india-rubber feed-pipes for steam boilers 
are now made up to a tested strength of 800 Ib. per square 
inch. The new stove requires but about 5 cubic feet of gas 
for half-an-hour’s work, and this, under a pressure of 300 Ib. 
per square inch—a pressure regularly worked for some 
years: in gas-lit railway carriages in America—would 
occupy but one-quarter of a cubic foot. 

Mr. De Bergue, the eminent civil engineer and bridge 
constructor, of Manchester, turning his attention from 
greater to lesser works in iron, has produced the cabinet 
stove, the merits of which have just been recited. It is 
simply a compact cast-iron reverberatory furnace, enclosed 
within a cast-iron case, which may be of any size or design. 
The interior is enamelled, the exterior coated with a nearly 
indestructible paint. From any gas bracket or chandelier 
a long india-rubber tube, with a metallic continuation at 
its lower end, takes off the gas. The metallic end, a few 
inches long, is pierced with a row of holes, and the gas 
being lighted the jets are directed up a narrow curved 
passage in the Hed ironwork, and the heat is deflected 
downward, ftom the arched enamelled roof, upon the 
articles to be cooked, these resting on an enamelled bottom 
or upon a gridiron. The waste heat escapes at the lower 
part of the chamber and ascends through a narrow passage, 
traverses horizontally the between the chamber and 
the outer casing, and what little heat is left (and it is very 
little) finally passes off, through an opening at the opposite 
end, either into the apartment, or up the chimney of the 
apartment, or out of window, according as the apparatus is 
placed. Potatoes may be baked, and some other culinary 
operations performed in the horizontal space above the 
principal heating or cooking chamber. 

We shall, possibly, give drawings of this elegant multum 
tn parvo in a future number. 
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RAISING THE STEAMSHIP “COLUMBIAN.” VELOCIPEDES. THE BLACK COUNTRY EXHIBITION. 

Tue terrible hurricane which in October, 1867, prodaced| We have for a long time excluded the subject of veloci-| Im the land of Japheth to the north of the Sea of Ash- 
such great devastation in the West Indies, will, no doubt, | pedes, as one of diminutive carriage building, from the| kinez, now known as the Black Sea, at the mouth of the 
be fresh in the memories of most of our readers, and many | pages of ena yeas Beayathscs boned mt on guise Palus Maotis, stood the town of Cimmeria, which finally 
will remember that, amongst numerous other serious | become articles of extensive by large and long| gave its name to the Crimea, and which bore for many 
casualties which took place, the sailing ship British Empire, ages of man such a reputation as even a London fog never 


and steamship Columbian, were sunk in the 

Thomas close to the unfortunate floating dock 
been accidentally foundered some three months previously. 
The two wrecks just mentioned formed a serious obstacle 
in the harbour, while the Columbian, moreover, was a nearly 
new screw steamer, and contained cargo of considerable 
value; and under these circumstances Messrs. Murphy 
Brothers, of Turk’s Island, entered into a contract to raise 
the vessels and clear away the obstruction. The engineering 


il 
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operations involved in carrying out this work were exe. | i 


cuted under the direction of Mr. George Blaxland (of the 
firm of Messrs. Wylie and Blaxland, of London), and after 
the necessary pumps, diving apparatus, &c., had been 
procured from England, the work was commenced. 
The raising of the British Empire was, as we have 
already stated in this journal (ride page 188 of our 
last volume), successfully accomplished in Angust last, 
and shortly afterwards an attempt was made to lift the 
Columbian. The method of proceeding was as follows: 
The deck of the submerged vessel and all leaks having been 
made as nearly as possible tight by the aid of divers, four 
water-tight trunks were constructed, one leading from each 
hatchway to above the water level. These trunks formed 
as it were, four wells, communicating with the four com- 
partments of the vessel, and each trank carried a platform 
on which stood a boiler and engine working one of Messrs. 
John and Henry Gwynne’s centrifugal pumps placed in the 
hold. It will thus be seen that, by means of these pumps, 
the vessel could be emptied, or partially emptied, of the 
water contained in her, and the requisite floating power 
thus obtained. On the attempt being made, the engines, 
pumps, &c., were found to work most satisfactorily, and the 
vessel would no doubt have been successfully lifted had it 
not happened that, in Mr. Blaxland’s temporary absence, the 
pumping was carried on too rapidly from the after compart- 
ment, the result being that the deck was burst up, and the 
work had for the time to be abandoned. 

As it would have been a difficult and expensive matter to 
make the damaged portion of the deck watertight while the 
vessel is submerged, Mr. Blaxland hit upon the plan of plac- 
ing in the after compartments some india-rubber bags or pon- 
toons, which, when inflated, would displace the water, and 
thus give the necessary floating power. Nine of these pon- 
toons, or “camels,” have now been made by the India-Rubber, 
Gutta-Percha, and Telegraph Works Company, and a few 
days ago we had an opportunity of inspecting, at the works 
of the company at Silvertown, the last of these pontoons, 
which had been inflated to test it previous to its being 
packed and forwarded to St. Thomas. These pontoons 
resemble in appearance an ordinary egg-ended boiler, the 
length of each being 33 {t., and the diameter 8 ft. They 
are made of three thicknesses of india-rubber, alternated 
with two layers of strong canvas, and they appear to be a 
thoroughly good job, and well adapted for the work 
they have to perform. They will be introduced into the 
hold of the vessel in a collapsed state, and inflated after 
they are got into place; and they will be arranged so that, 


when charged with air, they bear against planking, which | good 


it in turn rests against the underside of the deck-beams. 
Provision is, of course, made for relieving the pontoons of 
the internal pressure as the vessel rises to the surface. 

Mr. Blaxland, we believe, leaves England for St. 
Thomas to-day, and we hope that we may soon have to 
record the successful completion of the enterprise he has 
undertaken. 


Tae Mapras Raitway.—The directors of this musty 
have received advices of the opening of their North-West 
line to Gooty on the 11th ult. for the running of trains with 
materials. This extension of 31 miles will be open for public 
traffic from the Ist proximo, making the length of this line 
open from Madras 258 miles. The important town and 
district of Gooty, with the adjoining cotton-fields of Bellary, 
Adonie, and Kurnool, are thus brought into railway com- 
munication with the Presidency, and a shipping port for 
their produce. 


Tas Messacertes Impeeiates.—This important concern 
once more gives its shareholders a dividend at the rate of 10 
per cent. per annum—that is 2/. per 20/. share—for the 
twelve months. The value of com: 6 naval t 
stood at the close of 1868 at 3,620; . Three 
steamers were added to the ae in the course of 
last year,—viz., the Hooghly, of horse power and 4000 
tons burden; the Tanais, of 280 horse power and 2700 tons 
burden; and the Tage, of 280 horse power and 2700 tons 
burden. Since the commencement of 1869 two other 
st s, the S dre and the Ebre, have been added to 
the company’s Mediterranean lines ; and before the close of 
the year it is expected that three other large steamers—the 
Gironde, the A , and the U - ager ligg Fs t 
into ion upon the Brazil Plata line. 

Gi the Amazone, and the Uruguay are each of 4000 
tons burden, and will be by engines of 500 
power. One other steamer, Peiho, is about to 

to the Indo-Chinese line, the business of which is stated 
be increasing. The total receipts of the 
revenue account were 1,837,674. 
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builders, and others. In Birmingham, for at least 
three eminent firms are engaged in making, by scores, if 
not by hundreds, what, a year or two ago, were thought to 
be little better worthy the attention of engineers than Bath 


: 
. 
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the first time. How is 


not easier, than eight or ten miles of walking? As to the 
first question, the principle is the same as that which keeps 
a boy's hoop upright as long as it is kept in rotation, the 
tendency of all revolving bodies to continue in revolution 
in the same plane as that in which they were first made to 
revolve. With internal propelling mechanism, a velocipede 
might run by itself, and the rider, who once puts it into 
motion, has only to preserve his own balance, and not that 
of the machine per se, which, once equilibrated on both 
sides when at rest, will take care of itself when in motion. 
As to the reason why there is less fatigue in working a 
velocipede than in walking, a little examination is neces- 
sary. Whatever the weight of the velocipede and rider, it 
is a rolling weight only, and the resistance to rolling, at, 
say, ten miles an hour, will not much exceed one-fortieth 
of the weight when this is moved over a smooth, level 
road, Taking the total weight as 210 Ib., or, say, 15 stone, 
the rolling resistance would be but 5} 1b., and as a mus- 
cular man can easily, for an hour or more, and under the 
exhilarating influence of a race, work up to at least 4620 
foot-pounds per minute, this would correspond to an ad- 
vance of 880 ft. per minute, or ten miles an hour. The 
Jate Mr. Glynn's work on cranes quotes instances of a 
much greater exertion of human strength for short in- 
tervals, in some cases nearly 30,000 foot- pounds per 
minute, or much above the average power exerted by an 
ordinary horse, and nearly equal to the standard horse 
power of the engineer. The writer himself, weighing 
186 lb., has often raced up a circular staircase of fifty-six 


this rate continued (not that he could so long continue it) 
for even a minute, it would correspond to the exertion of 
27,000 foot-pounds in that time. One-sixth of this work, 
or 4500 foot-pounds per minute, might, probably, be con- 
tinued for a considerable time, and this would carry him 
and his velocipede at nine or ten miles an hour on a good 
level road. The force would be exerted in the latter as in 
the former case by the great extensor muscles of the legs, 
the weight of the body being wholly carried on the veloci- 
pede, instead of being lifted as on the staircase. 

In walking, muscular strength is expended in alternately 
lifting, by either leg, its fellow leg, and the weight of the 
whole body above both legs, through a distance, at each 
step, corresponding (were there no “spring” to the feet) to 
the rise of the arc described by the body in swinging over 
either Jeg upon a fixed unyielding fulcrum at the foot. 
The beautifal mechanism of the foot, of itself, takes off a 
part of this lift, but neither the head nor any portion 
of the body advances in a truly horizontal line when walk- 
ing, this being the case only in rolling along a level plane. 
There is, too, the irregularity of advance of the body, 
which is accelerated and retarded at each step to give time 
to “change legs,” and there is the power expended in 
moving the legs themselves, considered as weights, to be 
stopped and started at every step. In this way, together 
with the strain imposed upon the muscles of the legs in the 
mere etatical support of the body, as much fatigue may be 
occasioned in an hour’s walk of three miles as in a spin on 
a velocipede at three or four times the speed. 

And the bycylical contrivances appear to possess a com- 
mercial value in their use. At any rate we bear of a firm 
of mechanical engineers who assert that they save 40s, 
weekly, on an average, in cab fares, messengers, &c., by 
retaining a sharp veloci ian as a means of com- 
municating between their two establishments, less than half 
a mile apart, a private telegraph being unavailable for the 
transmission of drawings, parcels, samples, daily accounta, 
&e. 








Tae Furness Rartway.—The Windermere branch line 
of this y from Ulverst i 





Gov cnh custaccomat te i ascending 
in length, on an 
po. bmetre the terminus at the Lakeside Station, Winder- 
mere, a distance of nine miles from Ulverston. length 
to , m 
ony ccamany have taleun @ sandidoraiie inenent, y on the 
lake in connexion with the railway, consisting of the Firefly, 
236 tons; the , of about 364 tons ; and the Rothay, 





steps, and rising 32ft. 6in., in thirteen seconds, Were | pel 


good number are by clever amateurs who exhibit for them- 
selves, amateurs among whom even ineers and manu- 
facturers will readily recognise the names of Kupert Kettle, 
Esq., and Allen E. Everitt, Eaq. 


larger class of engineering manufacturers was not sought, 
perhaps because of want of room available for their exhibits 
—perhaps their concurrence was not even desired, bat, 
more likely, there was no sufficient prospect of profit or ex- 
tended reputation to warrant engineers in sending machinery, 
nor, indeed, is South Staffordshi table for its manufac- 
ture, except of the heavier classes for ironworks. 

Thomas Astbury and Son, of the Smethwick Works, 
show several pieces of small ordnance, none over 6-poundera, 
including steel and iron guns, breech-loaders and muzzle- 
loaders. Also a handsome model of Griffiths’s screw pro- 





ler. 
Chance Brothers send an interesting collection of lenses, 
and specimens of glass manufacture on the large scale. 

The Patent Nut and Bolt Company, of London Works, 
near Birmingham, are represented by a capital collection of 
their wares—machine made and hand forged bolts and nuts, 
black, galvanised, and bright, besides rivets and railway 
fastenings, and their improved machine for screwing bolts. 

Tangye Brothers have a numerous collection of their 
specialties, a good number of which are briefly noticed in 
an article on another page, and headed “The Cornwall 
Works ; Soho.” 

The above, all Birmingham firms, form the majority of 
the exhibitors from that, the capital town of the midlands 
—others who might have been exhibitors having, apparently, 
preferred to hold themselves aloof from all connexion with 
Wolverhampton. Thus none of the Birmingham tube 
makers, electro-plate makers, general engineers (excepting 
Messrs. Tangye’s), screw makers, &c., were, so far as we 
saw, represented. Indeed, of 152 exhibitors, whose names 
appear in the catalogue under the heads of “ industrial de- 
partment” and “ machinery in motion,” but 17 are described 
as of, or “ near,” Birm 

The Coalbrookdale Company send a fine cast-iron foun- 
tain, bronzed, and there are fine things, as would be ex- 
pected, from Skidmore’s Art Company, of Coventry. The 
Coalbrookdale Company are by no means s0 exclusively 
occupied with artistic ironwork as is popularly supposed. 
They are now making three iron girder spans, of some 
magnitude, for Canada. 

The Wol safe and lock trades are, naturally 
enough, fully represented, Messrs. Chubb’s, C Price's, 
George Price's, Thomas Skidmore's, George Harley's, and 
other manufacturers in these lines occupying a good part of 
the space. The Wolverhampton and Wednesbury tube 
drawers, notably Messrs. John Brotherton and Co., James 
Russell and Sons, and Edwin Lewis and Son, show fine 
specimens of their work. Brotherton exhibits a coil which, 
straightened, would be 43 ft. long, and a sample of tube of 
lin. bore and jin thickness, or 22 in. outside diameter. 
Russell and Sons also show hydraulic tubes tested to nearly 
6 tons (13,0001b.) to the square inch. “ Staffordshire 
knots” are, of course, plentiful both in tabes and bar iron. 

But the greater number of other than art objects exhibited 
are (as indeed nearly ail those we have so hastily noticed are) 
merely samples of manufactures of their kind, 

a good word for their workmanship, but present- 
ing nothing new in principle, and affording no opportunity 
therefore for interesting description or criticism. Yet those 
who may have the opportunity should not fail to see the 
Black Country Exhibition (if Wolverhampton will ever 
forgive us this appellation). 
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THE ABRADING AND TRANSPORTING 
POWER OF WATER. 
To tux Eprtor ov Exaiveenine. 

Sin,—In idtroducing the above subject, probably I cannot 
do better than to quote a from Professor Hobineon's 
work on “ Mech 1 Phil phy, on the Subject of 
Hydraulis.” | At pages 900, 901, of vol. ii., he says: “ The 
motions of water have been really so little investi fs 
on that hydraulics may still be called a new study. We 

ve merely skimmed over a few common notions concerning 
the motions of water.” Further on he goes on to say: 
“ Nature shows her independence with respect to our notions, 
and, always faithful to the laws, and of which we are igno- 
rant, she never fails to thwart our views, to diseoncert our 
projects, and render useless all our efforts.” These words 
were made use of about three-quarters of a century ago, and 
though great advances have been made in science since then, 
in the ease of hydraulics in particular, there remains still 
much to be desired, as, for example, concerning the abrading 
and transporting power of water, for our knowledge up to 
the present is v limited, as was proved by the discussion 
on my paper on this subject, read last year before the British 
Association. A full abstract of this paper appeared in The 
Engineer and The Artizan of February last, and the com- 
mittee appointed by the British Association to report on the 
subject came to the conelusion that the questions I raised 
should be tested by a careful set of experiments, but as yet 
nothing bas been done. 

The main fact I brought forward was that all experiments 
made to determine the abrading power of water at different 
velocities have as yet been tried by pure water—a state of 
things not to be found in nature, for all streams hold more 
or less solid matter in suspension, and even the currents of 
the ocean, I believe, exert a great influence in transporting 
earthy matter. There is the same “reign of laws,” as Pro- 
fessor Robinson has said, to which “ nature is always faith- 
ful,” whether it be ocean currents, large rivers, village water- 
courses, or even sewage pipes; and though we may be igno- 
rant of the laws, yet when discovered, they may be exces- 
sively simple. 

What appears, therefore, necessary, is that a number of 
reliable facts established by careful experiments be collected, 
and that they be laid before the most able men of this 
country, when, it is to be hoped, same important laws in 
hydraulics may be arrived at; and it is with that object in 
view that [ now venture to address you in the hope that the 
subject may be ventilated and discussed. 

The importance of the question it is difficult to overrate, 
for it embraces all questions of scour and deposit. The en- 
croachment of the sea upon the land, the advance of the land 
seawards. The formation of harbours, navigation of rivers, 
bridging, guiding, and controlling them, in short, all cases 
connected with water in motion, disposal of the sewage and 
drainage of large cities included, and though this last may 
be on the smallest scale, yet its importance is daily becoming 
more and more urgent. 

Having had to deal for several years back with such rivers 
asthe Ganges and the Irrawaddy,” as well as the largest of all 
artificial rivers yet made, the Ganges Canal, down to the 
village watercourse, I have had ample opportunities for ob- 
serving flowing water under various conditions, and the con- 
clusions I have arrived at regarding the abrading and trans- 
porting power of water are, 

1. That all streams in train of given velocities, of given 
depths, can only hold in suxpensien a given load of a given 
description of solid matter ; any increase to the velocity must 
cause a tendency to scour, and any decrease to deposit. 

2. That all streams in train, that is, having their proper 
load of solid matter, with the velocity (supposing it to be 
constant, but the depth changeable) will by any increase to 
the depth have a tendency to deposit a portion of their load, or 
by diminishing the depth there will be a tendency to abrasion. 
That is, a comparatively deep channel can pass off at greater 
velocities a stream holding the same proportional load of 
solid matter in suspension as a shallow one, without neces- 
sitating a change in the load to be transported. 

3. That as a certain power must be exerted in hold- 
ing solid matter in suspension, the flow of the water must be 
somewhat retarded by having to exert this power, and though 
even the most conta experiments inay not, under ordinary 
circumstances, be able to determine this ratio, yet such re- 
tardation will be proportionally greater according to the 
greater load held in suspension. 

Lastly. That as water does not flow in straight lines, but 
probably describes’ some such figure as the involute of a 
circle, the shape of the cross section of a stream may be 
changed to suit certain engineering works without danger, 
so long as the surface slope of the stream in flood is not 
changed. 

Should such conclusions be correct, it is evident that the 
questions involved must embrace a number of important 
engineering matters—such as throwing weirs across the beds 
of rivers, bridging them, &c.; but more particularly do they 
affect the question of the proper design of artificial rivers, 
that ts, irmgation canals aol sewage discharge. 

I have on several occasions drawn attention to the manner 
in which irrigation canals are affected by these questions, so 
on the present cecasion will simply state one established fact, 
which has come more particularly under my own observation, 
in confirmation of this. When f took charge of the Ganges 
Canal about eight years ago, the canal, with a 7 ft. supply at 
the Roorkee register, the mean velocity over the Solani 





* The estimated catchment basin of the Ganges is 760,000 
square miles, and the average rainfall is probably 40in. in 
the year. ‘This area equals that of England, Scotland, Ire- 
land, France, Spain, Portugal, Belgium, Holland, Denmark, 
Italy, Switzerland, and Southern Germany all put together, 
while the rainfall would equal nearly 480 cubic miles, two- 
thirds of which falls within three months. The discharge of 
the Irrawaddy im flood is rather over 750,000 cubic feet a 
second, or more than one hundred times that of the Thames 


ueduct was 4.42 ft. a second, with an average surface slope 
17 in. in the mile, and at that time a most dangerous action 
was going on, placing many of the works in imminent peril. 


On the first had, and as means at hand could 
best be supplied, I reduced the slope of the surface of the 
water in t section of the canal to 15in., and the mean 


velocity to 4.052 ft. a second, which had a marked 
this violent abrasion of the bed was at once checked, and at 
some points stopped, 

Aeoa, on the next closure of the canal, I carried out this 
still further, reducing the surface slope to 13.80in. in the 
mile, and the mean velocity to 3.73 ft. a second, which has 
had a most beneficial effect, and for the last sir ycars all 
action on the bed or the banks here has disappeared, and a 
slow but perceptible silting up of the bed has been going on. 

These om 
rivers (which must have some load of solid matter to trans- 
port) some ratio between slope, velocity, depth, and load of 
solid matter, by which all can be balanced, and work together 
without any injurious effect ; but any departure from this 
delicate balance, as Professor Robinson said, must “ discon- 
cert our projects, and render useless all our efforts,” so the 
first step should be to set about discovering what is this law 
of nature which cannot be arrived at by haphazard, but 
as careful experiment. 

am not, however, going to say more about canals in 
India, but come nearer home, and will conclude by making a 
few remarks on a question that affects one and all of us— 
namely, the disposal of sewage. 

I have said that this subject also comes within the scope of 
the abrading and transporting power of water, and it does so 
even to a greater extent than perhaps any other question yet 
mentioned. 

Sewage is water artificially loaded with matter to an ex- 
tent greater than it is generally found in nature, and it is 
evident that the laws which regulate its flow must be em- 
braced in the conclusions above stated, and the general con- 
clusion eannot be other than that to enable the water to 
transport its load it must have a greater velocity than we 
generally find small natural streams flowing at, so it appears 
to me that this is to be accomplished by the use of closed 
pipes under pressure, sufficient to give the required velocity 
through them, and not by large open sewers that allow of a 
free admission of the air to and from them. 

I cannot go at present further into this question, as space 
would not admit of it, but 1 can see no reason why a mean 
velocity of even a mile an hour could not be got by the use 
of closed sewage pipes under a small head of pressure, which 
would ensure a complete evacuation every 24 hours of all the 
contents of the sewage pipes, and I believe this can be 
carried out at less than one quarter the cost of the present 
system of enormous sloggieh troughs filled with all the 
abominations of this great city 

I remain, Sir, your obedient Servant, 


T. Lots, C.E., F.R.S.E., M. Inst. C.E. 
APPARATUS FOR SINKING FOUNDATIONS. 
To rue Eprtror or ExGixeerine. 

Srn,—Having called Mr. Dixon’s attention directly to the 
specified claims of my patent, I did not expect to have had 
to trouble you again on this subject ; but as he has reiterated 
in your columns his statement of its identity with some plans 
of his own, I must erave your indulgence for a few lines. 
Whether it is that Mr. Dixon fails to comprehend the dis- 
tinction between a fixed and a rotatory machine or the obli- 
gation of being aceurate in his statements, does not concern 
me. For those interested, I have to state that the machine 
referred to by him, as made by the Worcester Engine Works 
Company, was of an ordinary form of cunstruction used in 
sinking cylinders where sand only has to be encountered, 
but which, by operating only in one position, fails to com- 
plete the excavation in the case of clay, or to remove stones 
and other obstructions from the cutting edge of the cylinder 
which it cannot reach. By operating, radially, and rotat- 
ing gradually to ensure the complete and regular exeavation 
of the internal area, and thus render the application of the 
dredger bucket system universally available, is the object of 
the improvements I have patented. 

I am, Sir, your most obedient Servant, 
21, Belgrave-terrace, Newcastle, Davip Exper. 
June 14, 1869. 

We have, since the receipt of the above letter, inspected 
a tracing of the apparatus employed by Mr. Dixon, and we 
agree with Mr. Elder in stating that it differs in many most 
important particulars, both of arrangement and detail, from 
that patented by the latter gentleman, and lately illustrated 
in our columns. We can, therefore, print no further cor- 
respondence on the subject.—Enp. E. | 


WATERS’S FEED-WATER HEATER. 
To Tax Eprror or Exncixerrine. 

Srr,—In regard to Mr. Ellis’s letter in your issue of the 
4th inst., contrasting my heater with Mr. Waters’s patent, 
I think he has come to a very hasty conclusion before he has 
fully understood the qualities of mine. He states that “no 
other heater known to him or in use, will heat the water 
to 212°.” 

Since I wrote you last, I have again put my heater to 
the test, and find that I can put the water into the boiler at 
boiling point. The overflow pipe empties into a large tank, 
and the water as it flows out of the pipe, which is 36 ft. from 
the heater, shows a temperature of ~ i ons 

Regarding the precipitating of the lime and sca rom 
the im tf Mr Ellis will look at my plan again he will 
find that it has the same qualities as Mr. Waters in this 


respect. 
I shall be happy to avail myself of any qa Mr. 





in flood. 


Waverley Foundry, Galashiels, June 16, 1869. 








ets at once prove that there is for all artificial | 





BURNING COAL DUST. 
To tux Eptron or Encinernuve. 
article in the last number of Exetyrenine, 
mode of burning coal dust, 


applying carbon in the state 
SERring can and believing 

ter bearings than even 
those mentioned in your excellent article, I should have 
waited to address you on the subject, if it were not to lay in 
my claims as the first inventor te the particular mode of 
utilising fuel. 

I am, Sir, yours obediently, 
E. Haws DANCHELL. 


Horwich, near Bolton, Lancashire, June 12, 1868. 

[We think that if Mr. Danchell reads our article more 
carefully, or inspects Mr. Crampton’s specification, he will 
find that there is a most important difference between his 
own plans and the system introduced by Mr. Crampton. 
As wo pointed out last week, the great feature in the latter 
gentleman's method of burning coal dust consists in the 
employment of a bustion chamber, in which the solid 
fuel is entirely converted into a gaseous form before the 
gases thus produced are ht into contact with bodies by 
which their temperature will be lowered. We have in- 
spected Mr. Danchell’s specification, and we find in it no 
mention of a combustion chamber of this kind.—Ep. E. } 











THE FLOW OF ELASTIC FLUIDS. 
To rae Evitor ov EnGisgERine. 

Srr,—In last week’s number of ENGIngeRING you say, 
speaking of the velocity of steam flowing into steam of a 
lower pressure, that, if the first velocity be known, the latter 
can be calculated in a very sixaple manner, which you show 
by an example; but, as you do not show how the first velocity 
can be calculated, will you permit me to occupy a small space 
to show how this can also be obtained in a very simple 
manner F 

The velocity with which steam flows into a vacuum is pre- 
cisely equal to that which a liquid, of the same weight as the 
steam, would acquire in falling through the height of a 
column 1 in. square, equal in dead weight to the pressure of 
the steam per square inch. This height is found by dividing 
the TOTAL pressure per square foot by the weight of one 
cubic foot of the same steam, Having found the height, we 
apply the usual formula for falling bodies to find the velocity 


in feet per second ; but instead of 8 £ 144, it is more 


convenient to use the shorter formula, o=0e/2, for find- 


ing the velocity with which steam of any pressure (total) 
flows into a perfect vacuum. If the steam, however, flows 
into the atmosphere, or steam of lower pressure, such as a 
partial vacuum for example, the formula will be 
P—P’ 
we , 
in which e=the velocity in feet per second into a perfect 
vacuum; p=total ure per square inch; p’—total pres- 
sure per square inch of steam or air of a lower pressure than 
“pp; w= — t of 1 cubic foot of steam of pressure “ p.” 
Applying the above formule in practice, we find that 
steam of 60 tb. pressure will flow into a perfect vacuum with 
a velocity of 1976 ft. per second, thus 
=96\) 74.7 
eam N 21769 
=964/ 424 
=96 x 20.59 
= 1976 ft. into a perfeet vacuum. 
If, however, the same steam was flowing into the atmo- 
sphere, it would stand thus: 
; Ni 74.7—14.7 
o= 96 = 


1759 
=960/ 341 
=96 x 18.47 
=1773 ft. into the atmosphere; and 
if it was flowing into a vacuum of nearly 25 in. 
74.7 —2.7 
1759 
= 1941 ft. ‘ 
I am, Sir, your obedient Servant, 
Lewis OLRick. 


o= 8 


o= 


27, Leadenhall-street, June 17, 1869. 
BURDETT’S BRICK-CUTTING TABLE. 
To Tne Eprror or Enciyesrise. 

Stz,—In reference to a notiee which appeared in Exci- 
NRERING of Lith inét., of a self-delivery brick-cutting table, 
designed Mr. Burdett, and manufactured b exsrs. 
Clayton Co. of the Atlas works, will you kindly permit 
me to draw your attention to the cutting table patented by 
me, in June, 1866 (No. 1681). 

The table you describe is essentially the same as that 
patented by me, and I think it my duty to caution your 
readers that a suit in Chancery is now pending for an in- 
junetion to restrain the manufacture or use of the tables 
made by Messrs. Clayton and Co, 

I am, Sir, your obedient Servant, 
Loman-street, Southwark, June 16,1869. C. H. Murray. 
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cil RECENT pine 

HE followin: specifications pleted 

dated within the year 1868; and that pear Uhodld bo eivas 
in ordering them, atthe annexed pie, fm the Great Sea 


Patent Office 

(No. 277 = John Millward, of Curzon-chambers, 
a gy care , as the agent of J h Nason, of New 
York, Pavging water tubes for steam boilers. 
These tubes areMimeried up some little distance above the 
tube-plate from h they depend, and the portion of eack 
above the tube-f has a lateral opening communicatin 
with an inner tub@ eich res to separate the dnsoneah 
from the upward cuian@ta t.. The part of each main tube 
projecting above the tame: i on one side to give the 
water access to it in'™l | VRE « the water level falling low. 
ep 


























It appears to us t : d be more expensive 
to make and more @ eiwan afid fix properly than 
the well-known “Field” Wwwhile we do not sce that 
they Possess a dAvantages the latter. 
(No. 2777, ile Clark, of 53, Chan- 
cery-lane, ois x neois Velut, of 13, 
Boulevart St. gement of metallic 
packing for piston ri id require 
to describe. . Ss 
(No. 2779, Is. I 
various im sprove men ae 
* Corliss” class. Mr. Wood «ths a 
tion of those interested in Pamee™™ 
be impossible for us to descril 
(No. 2780, 6d.) Alfred Ving 
lane, patents, as the agent of Ck 
Lynn, U.S., an arrangement | 
cially intended for use in p 
ump rod is made to 
ip hollow piston contains: 
ranged that they alternately close 
of the piston, as the latter mow 
the two gndeof the pump eylin 
tion with delivery x matt 
(No. 2 10d) . 
street, Blai fiteate 


which appea? to have been specialty designe 
steain a In boilers, whic! 
cal class, the sed by ‘tow ? 
tubes, each row, oe Tafie, of these tabe 

to the tubes in the pe § above and b 
thus form, as it were, & of 
gases from the fire ; 

(No. 2789, 8d.) Riftea 
patents asa communication fram 
the arrangement of fish- ae 
the letter from Mr. J. ‘i 
page 314 of the present Be Pera 

(No. 2792, 8d.) Joseph Challcndie es Benjamin + aor ye 
of Manchester, patent an apparatus for depositing “ fog” 
detonating signals yar? the rails from a train in hotles: 
The arrangement is sin but we strongly doubt whether 
it would be effective, men doubt still more strongly whether 
even if effective, it would be of any practical use. 

(No. 2794, 8d.) Auguste Cruls, of Saint Josse Ten Noode, 
Brussels, patents an arrangement of screw press for mould- 
ing cement tiles, patent fuel, &c., details of which it would 
require drawings to describe. 

(No. 2795, 10d.) William Robert Lake, of 8, Southampton- 
buildings, patents, as the agent of Franklin Ransom, of 
Buffalo, U.S, arrangements of “ syphon” condensers for 
steam engines, the object being to dispense with the air 
pump. According to th ese plans the condenser’ is placed at 
the top of a syphon of which the shorter leg forma the 
injection pipe, while the longer leg is carried down sufficently 
far to enable it to draw off the water from the condensing 
vessel. The injection water is made to fall through the 
condenser in a _— and it is stated that it will thus carry 
off with it on its descent any air that may leak into the 
apparatus. We strongly doubt this, however, and we more~ 
over doubt whether the arrangement includes any points 
of novelty. 
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pening: ie Ge vee sides 

).apd fro, and thus place 
nate communica. 







(No. 2798, 1s. 2d.) Benjamin Dobson and William Slater, 
of Bolton, patent machinery for simultaneously roughing 
out, planing, and polenang mule carriages and other wooden 

rawings to describe this machinery. 


articles. It would require ¢ 

(No. 2803, 6d.) Edward Thomas Hughes, of 123, Chancery- 
lane, patents, as the agent of Jean Delage and Alfred 
Boudinot, of Augouléme, arrangements for annealing wire 
gauze by passing it over a heated cylinder. 

(No. 2808, 1s. 4d.) George Bower and William Hollins- 
head, of St. Neots, patent a form of gas engine havin, pon 
oscillating cylinders, the piston rods of which are coup 
the same crank. The admission of the mixture of gas a 
air to each cylinder, its ignition, and exhaustion, &c., are 
effected by a valve which derives its movement partly from 
the oscillations of the cylinder and partly from an eccentric. 
The details of the arrangement co not be described 
briefly. 


THE PATENT JOURNAL. 
Grants of Provisional Protection for Six 
Months. 


329. ALEXANDER SouTHwoop STockER and ALEXANDER Rice~- 
MOND STockeR, Artillery-street, Horsleydown, ** improvements 
in caps or stoppers applicable | to and the employment of them 
with feeding and other bottler. 

1145, WILLIAM HENRY HACKING, THomMaAs HAcKiInG, and JAmEs 
CuamBers, Bury, * Improvements in looms for weaving, and in 
apparatus used in connexion therewith.” 

1305. JOHANN ADAM HAbERKORN and Bauxo Rupotrn, Berlin, 

-An improvement in sewing machines.” 

1371, » Aveders Fav end EvoEns Fav, Castres, Departement of 
the Tarn, France, “ An iy process for washing, freeing 
from burs, and unbairing * 

1449. Caagles Heney Mennitt, Bronswick-square, “ Improve- 
meuts in Sepepens fer tactng cose! and ccher things ehite 
being roaste 


108 a medi rane “A 


1502. Henry George Warrenean, 117, Sarat street, Ecclesall 
Bierlow, “Improvements in 


knife ed one of epring 
1523, WILLtA Basson, Allerwash House, 
ments i im treating or reducing ores, and 


1537. Gente HAgRison SOLLY, ART 
FISLDER HALL, and Hicuarp Baie 
* An improved method of spinning 
ends of of yarn, and simultaneously 


1672. Wiiuras Hewry Dupre, Je 
for giving light and ventilation te 
dings.” 








































1579, Ne&WwTON LAWRENCE, 66, G 
fields, “ Improvements in i 
composition for that % 

1616, WILLtAM TATHAM, Vulcan 

provements in apparatus for doffin 

the silver of the carding engi 




















1617. Clinton En¢cumps Broomay, 
ments in bleachin, — fi 
1620, James Joun Fretp, 
polarised light in ae met with then 
therefor.” 


































2628. Lawrence Bessiey, Wiuitam 
Bgers.ry, Dalton- in-Furness, “ Improvements 
1629. JouN SNAPE, Mountain Ash, mear A 
Ments in pum 
= oan Tieecieg male 
. ing or hi 
aan Devs Foster, Shetie 
ture of hollow shot or #hell."” 94” 
PeTer Wuitesipe, Fox-ste 
and reapin; 
Hvew McEextee 
breda, County Down, 
finery for spinning or t 

























































HOMAS Braprorp, Ca 
Rents in the constru 
” 











FHARLES PLUMB, 21,° 

dl ratchet brace, col 

d omiting- off 5 nrg 
JAMIN THOMAS News nit, Bath, » in 
1640. sage” Wi1soN, 2, Royal Ech baling * Improve- 
o 27 in wooden railways.” 7 
JcLivs BRonner and Hermawn Gurekow, #P on- 

SseePMaine, - ‘An improved method of obtain’ nthrac 
altos, that is to say, piteh produced } 
epering two colouring matters from the anf 1 
SAMUEL Prestwich and JOmN Panerwice, Faraworth, 
_ Rant in velocipedes.” 

1644. JouN INGHAM and ILLixo wd BUTTERFIELD, Bradford, 
ra a in machinery or 1 Tae Deve = age 

1746. ILLIAM Ropert LAKE, “Im- 

provements in brushes for _ SB. t. the elie 4 of steam boilers.” 

1648. Groner FULLER GUY, Bury St. Edm “ Improvements 
in sheathing for ships and Vessels.” 

1649. THOMAS CLARKE, Layfield, Wilmslow, “ Improvements in 
the construction and working of velocipedes for use on land 
or water, parts of which improvements are also applicable to 
wheeled vebicles of every 

1650. BsxsaMIN ,GARNER, Oldbury, “Improvements in the 
bearings of axles ‘for railway carriages and trucks, and in lubri- 
cat the said axles,” 

1651. FrepeRick Brown, Luton, “ Improvements in velocipedes 
called bicycles.” 

1652, ARTHUR TREVELYAN FAIR@RIBVE, 17, West-street, Sunder- 
land, “An improved paste or composition adapted for coating 
the bottoms of wood and iron ships.” 

1658.. JoHN Fraser, 5, Arthar-street, Park-hill-road, Laveanees, 
and Lovis Simon and Ricuarp SiON, Hutchinson-street, Wil- 
ford-road, Nottingham, “An improved machine for cw 
and scoring pasteboard and sim: materials one or seve’ 
times at one operation.” 

1654. James Lame Hancock, Ley-hill, Sutton Coldfield, “Im- 
provements in apparatus for making hay and harvesting corn 

seeds.” 


and 

1655. James Laue Hawcock, Ley-hill, Sutton Coldfield, “ Im- 
provements in apparatus for -_ ing and trimming horses and 
other animals and for 

1656. ABRAHAM HEMINGWAY, Manchester, “Improvements in 
slide valves,” 

1658, WititaM Henny TURNER, Blackburn, ‘ Improvements 
in x 

























means for } 
1659. JouN Humpnney, inches, A 
the construction of iron kéelsons, and in the « thereof 
to wooden ships and vessels.” 
1660. JonN ——— Bolton-le-Moors, “Improvements in 
hi employed in aod connected with the 
getting of on ee minerals 
1662, ALPHONSs ANTOINE SAX, Parts, “An improved system of 
railway with helicoidal propulsi 
1663. EPHRatM Davis, ¢ oF Mitchall-steéet, “Improvements in 


velocipedes. 

1664. Joseru Surru, Loth, Belgium, “ Improvements in apparatus 
for holding the bobbins on the tubes or spindles of spinning and 
cap frames, also for regulating the drag of the thread passing 
on to the bobbins of common spin frames.” 

tol, “ Converting wre Byes 





1665. Jawues Fawcener NicnoLss, 
dining table into a billiard table in a few minutes without 
juring it or interfering with the purpose for which it was 


originally designed.” 
1666. JouN (JoserH Reverey Howes, (28, Adolphus- street, 
Deptford, * * Improvements in brick moulds as applicable to 


brick ry.” 
1667, Josern Cocksnoor, junior, and — Len snee tee 
Manchester, “Certain improvements construction of 
axles and axle boxes,” 


1668. Psrer Krk, Workington, meeeetonns sees 
furnaces and in other furnaces aniaenied in the of 


iron and steel.” 
1669, Henny Trowas BRAITHWA!TE, 18, Cardington-street, * im- 
proving two-wheeled velocipedes, commonly known a6 bi- 


cycles.” 
1670. Joun Hanowortsa and Henry Honsraus, se Weare poe en 
“ improvements in furnaces for steam bollers 


16h. Bowert Bape Bagturet, Redditch, “Improvements in 
needle cases or needle hoklers.” 
-_. Bassani ee “A pew or improved guard 


wera. Joux BULLOU6H, Accrington, and CuRssTOPHER CaTLow, 
Burnley, “ Luprovements in looms for weeving.” 





1451. ae a ae ‘Improve. | 1674. 


tere SE penne pes 
Fg wanes hong yaa 


ter inching aectn sw spegpeee te botion tech bor uankenn 


168L Séwten Brew, > eae applicable 

1684. Jomu Hsia Joumsom a, Link Lincola's-ine-felds, « mee 
6 

ments in stoves for culinary & 

1685, Se nr a “ improvements in 

engines for obtaining motiv, 

1686, THOMAS RopEuT Cuan Wit Witwau Brwaren, Tromas 

Lawson, and Caanies Liahext Lixrgn, inprovements 

i *- seepmabanegennsbeileipgeephogsan 


AuranD Ruswworth, Finkhill-street, Nottingham, «Im 


vements in clreular 

val machines and in the fabric pro- 
1688, bey a Henay GARDNER, West Marding-street, Fetter- 
1689, OsmAN 


BRETT and Georce Pasty Wa Mitehel- 
dean, ™ nprovementa in the manufacture of cores lor wane. 


ing pu 

1690, Jossrn "‘WAnmURs?, 
3 Po ast, Whaley Bridge, “ianproved appersins 
doors, shutters, and windows. for for excluding draughts, dust, or 

a oy sage mares, 77, Salmon-lane, Limehouse, “ lmpro 
ts in com tions suitable for use as varnish of ot.” ell 
1608. foonex amELDON Stupes, 3, 
engines and in stuffing-boxes used 


steam 
ites Fousthe W scbo 

1698. CHARLES ~ ALDO, 13, Bread-street, | Cheapside, 
1695, WRIGLEY, * Improved *@pparatus for tho 
ge of accidents upon ng ne = 
‘ Sameera of hats io oe 

re or he 

amen Aeon eee anaes 
1699. ALEXANDER , New Cross, and Tomas KwowLes, 
in 


the manufactare of 
printing Pa yrs Cree of improvements are also ap- 


plicable to the securing of metals to the surfaces upon which 
they Bane | been deposited from solutions.” 
1700, Geonee VAin TURNBULL, mente in the SALVESEN, unt 


Ronert Ixvine, Leith, “ Impro 
preparation the appiiontion of 





of lubricants or 
the same to the treatment of hemp, a tie and other like 
fibrous materials. 
1701. BENJAMIN JoserH BARNARD _ 35, Southampton - 
buildi “A low-water indicator or alarm for boilers.” 
1703. James Hewry SMITH. 34, East-roed, City-road, “ lmprove- 
ments in veloci: 
1704. Ecosne BeMeLMAns and ALPREd bey VOULXEM, Brussels 
¥ i improved apparatus for working the signals and switches 


or points of railwa: 
1705. Frepenick ROBERT Avevst GLover, Brading, * lmprove- 
ag in ~y a 
1706. eNRKY LARKIN, 6, Torriano Leighton-road, and 
Wussam Wuire, 3, Thurlow. “ Improve- 
ments in the manufacture of magnesium in the preparation 


ef ite anhydrous chioride,” 
1707. bay ans Boxp ber ayy Severn Valley Carpet Mills, gohan 
port, “ verments manufacture of carpets, coach lace 

and otber fabrics.” 
1706, CHARLES Francis, 22, Png —, * Improvements in 


construction of railwa: 
ie CHARLES FRANCIS,  caatin Triars, viars, “Improvements in 


1710, Amtave LANKgssTé&n Simpson, Stowmarket, “ Improve- 

eS ane ieee or treating attacked by 
fly, and for destroying the maggot, and for other similar pur 
poses,” 


{Invention protected 
Deposit of a Com: 


171). Cara. OstionD, Stockholm, “Improvements in lamps for 
oer and lighting purposes, and in apparatus appertaining 
e 


Patents on which the he Shame Duty of £50 has 


1601 Georcs Domimicus moni Migr ae Se Peed tae Clerkenweil, 
“ Improvements in une, 1862. 
1629. Jaues GARTH "uaneania.t Leeds, “Improvements in the 


Six Months on the 
Specification. 


mode of and apparatus for treating fibrous materials preparato: 
to their being spun.”—Dated 15th June, 1866. i 
1679. Peren BanLow, New-street, pr gre pee “An im- 
proved method of exhibi the time on the plates of clocks 
in| ein d Pe Danfermiine her semua, = Taxprovements i aioe, 
AMES CARTER, 
, and ae ig 


rae 
16380. WILLIAM ROBERTSON and James GurmerE Oncaar, Dan- 
fon Improvements im looms for weaving.”— Dated 16th June, 


106. ‘Prenne ony ag Lier, Then “An improved means 

peels cman Sa dn the surface of metals, 
sonties especially for cutting Miles and other purpoxes.”— 
12th June, 1866, 


1618. Witte Be_inovse, Rochdale, “ Improvements in hoists.” 
—Dated iith June, 1866. 

1707. Ramey Bsa 22, Latent ym and Witisau 

Baue ia preserving anima! 


auaetbens- tase June, 1566. 

1595. ee Joseru Liweghe Lansdowne Cottages, Camber- 
well, * in the dof burning vals (whether 
large or simall coda, oval dust, coke, coke dust, charecsl 

other combastible aiso hydrocarbons 
gases, and in the arrangement of the furnaces applicable thereto ” 
— Dated 12th June, 1866. 

1620, Ricnaud Epwaxp Hopess, Southampton-row, “ lmprove- 

ments in rulers,”—-Dated Mth Jane, 1566. 


Patents on which the Stamp Duty of £100 has 
been Paid. 
1738. wees HOLLAND, Adelphi Salford, “ Certain im- 


provements in carding th June, 1866, 
me ~y ARTHUR WARNER, 





materials.” —Dated 20th 
1832, HewnyY Davenroar cuabeans| Da vewronrr, Bradford, * im- 
im means or for the manufacture of 





healds or harness.” — ive June, 1942. 
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THE CORNWALL WORKS; SOHO. 
Tuexe are perhaps no other works in the kingdom 
so largely employed upon so great a variety of | 
specialties as the Cornwall Works of Messrs. ‘Tangye 
Brothers at Soho, near Birmingham. Established 
but fourteen years ago, they already employ about 
four hundred men and boys, while the variety of the 
articles made would well nigh fill an exhibition cata- 
logue. Yet of this great variety the larger share may 
be classified under the head of machinery for lifting 
weights, or exerting tension or compression by | 
hydraulic power or by gearing. Tangye’s hydraulic | 
jacks, by launching the Great Eastern steamship, in | 
1857, after she had stuck for weeks, on the ways at | 
Millwall, may be also said to have launched the firm | 
itself. Hydraulic presses of all kinds, hydraulic testing | 
machines, with weighing levers, bydraulic shears for 
cutting up old railway tyres, and even wrought-iron bars 
6 in. square, hydraulic punching machines and “ bears,” | 
hydraulic yullers,” hydraulic rail bending or | 
straighening Jaume, hydraulic boiler provers, hydraulic | 
apparatus (Budge’s) for forcing on or off the outside | 
cranks of coupled locomotives, hydraulic cramps for | 
straightening shafting while in the lathe, Bidder’s | 
hydraulic apparatus for splitting coal from the work- | 
ing faces—these, and many other applications of 
hydraulic machinery, are produced. At the works 
themselves the bar iron is cut and plate iron punched 
by hydraulic force, a 5 in. ram with a 6 ft. stroke being 
loaded with 35 tons of iron and brickwork, forming a 
mass 13 ft. in diameter, and giving a pressure of 
35 ewt. per square inch. The hydraulic jacks, to lift 
50 tons, and of which six were ener vod to support 
300 tons in lowering the rings, &c., of one of the deep 
wells of the Birmingham Waterworks, have their 
cylinders formed of a species of steel which is merely 
a mixture of cast steel and cast iron. This mixture 
casts well, into all shapes, and it is very greatly 

stronger than the strongest cast iron by itself. 

Of other kinds of lifting machinery, the Cornwall 
Works are famed for having introduced the original 
and the improved pulley blocks of Mr. T. A. Weston, 
as well as his elegant frictional apparatus for hoisting 
crabs, whereby the weight may be lowered, under per- 
fect coptrol, at any desired rate. 

Messrs. Tangye made large numbers of the well- 
known “ California pump,” which was introduced into 
this country at the International Exhibition of 1862, 
and they are now making large numbers of Cameron’s 
“ Special” steam pumps of various sizes, nearly 600 
of these pumps having been introduced within fifteen 
months Models of these pumps, of almost the minute- 

















ness of mechanism of watchwork, run at the slowest, 
as also at very high rates of speed, when worked with 
steam or compressed air, while the pumps themselves 
are made up to sizes sufficient for supplying towns. of 
large size, one having been successfully employed for 
some months, daring the period of construction of | 
large pumping engines, in supplying the town of 
Bedford. ' 
The firm employ a capital class of multiple lathes | 
for turning, boring, or screw cutting, whereby two, | 
three, or four articles are turned or bored in the same 
machine at the same time. This machine was illus- 
trated in the second number of our first volume, Jan. 
12th, 1866, and it has contributed wonderfully to the | 
economy of production 








When, as it is anticipated | 
they will, the firm shall have entered largely into the | 
manufacture of small horizontal engines, these lathes | 
boring four eylinders at once, will effect a great saving 
in working 

Among the very large number of miscellaneous | 
articles made at the Cornwall Works are Morton’s self- | 
sealing retort lids fos gasworks, Stroudley’s ramps for | 
replacing locomotives, and railway carriages, and | 
wagons when off the line, Upward’s capital apparatus | 
for drilling holes, without leakage, in gas or water | 
mains under pressure, Sincock’s bench vices and ratchet | 
braces, Haley’s and other varieties of screw jacks, 
and, lately, large numbers of velocipedes are made, | 
under the French Company’s patent, and of the best 
construction. The mechanical engineer, caring to 
examine special and ingenious contrivances for cheapen- | 
ing work, would find but few places better worth a 
visit than the Cornwall Works, at Soho, near Bir- 
mingham. 





RatLware tx Pegv.—The Arequipa Railway in Peru will 
attain a summit of more than 800) ft. above the sea, and will 
have continuous gradients of 1 in 26 and 1 in 27 for more 
than thirty miles. The surveys are being continued to the 
great lake of Titicaca, itself 12,850ft. above the sea, a lake 
170 miles and 70 miles wide. In approching this lake 


at Puno (12,570 ft. above the sea, yet a pleasant aud thriving 
town), a summit of 15,000 ft. above the sea must be overcome. 
There will be work here for locomotives of original design 
and tough constitution. 








ENGINEERING. 


[June 18, 1869. 








ROGERS’ 





FIG.!| 


Ws illustrate above a safety anchor and block designed by 
Mr. J. W. Rogers, who exhibited models of them at the recent 
Conversazione of Civil Engineers. The anchor is provided 
with three flukes hinged at the crown, and folding together 
upon the shank. When thrown out, one of the flukes must of 
necessity become attached, and in the event of its becoming 
broken, the anchor cants and brings down another fluke to 
the ground. 

The other figure represents an improved form of block 
— for use under any circumstances where there is 
a 


anger of ropes fouling with seaweed or any other | 


obstacle. The sheaves are coupled with two elastic links, 


and the smaller of the guiding sheaves is free to move in 


slotted guides on each side of the block. A lateral motion is 
also obtained by elastic couplings, which give every possible 


facility for allowing the rope to pass easily through. This | 
to a life-saving apparatus, as it | 
ean be fired from a mortar or rocket, without fear of its | 


block is especially adapte 


being choked by any knots or kinks upon the rope, and the 
universal movement of the sides of the block would effectually 
clean it from any accumulation of mud or sand. 


Tue Britisn Association.—At a meeting of the council, 
on Saturday, Sir Roderick Murchison in the chair, it was re- 
ported by the general secretary that the following presidents 
of sections had consented to preside at the Exeter meeting. 
The following vice-presidents were nominated: Section A 
(Mathematical and Physical Science).— President, Professor 
Sylvester, F.R.S.; vice-presidents, Professor Adams, F.R.S., 
and Mr. W. R. Grove, Q.C., F.R.S. Section 'B (Chemical 
Science).—President, Dr. Debus, F.R.S.; [vice-presidents, 


Professor Odling. F.R.S., and Professor Williamson, F.R.S. | 
Section C (Geology).—President, Professor Harkness, F.R.S. ; | 


vice-presidents, Mr. R. Godwin-Austin, F.R.S., and Mr. 
W. Pengelly, F.R.S. Section D (Biology). — President, 
Professor Rolleston, F.R.S.; vice-presidents, Mr. C. Spence 
Bate and Mr. E. B. Tylor. Section E (Geography).— 
President, Sir Bartle Frere; vice-presidents, Sir George 
Grey, K.C.B., and Mr. A. G, Findlay. F.R.G.S. Section F 
(Economic Science and Statistics).—President, the Right 
Hon. Sir Stafford H. Northcote, M.P.; vice-presidents, Mr. 


T. D. Acland, M.P., and Colonel Sykes, M.P., F.R.S. Section | 


G (Mechanical Science).—President, Mr. C. W. Siemens, 
F.R.S; vice-presidents, Mr. G. P. Bidder, F.R.G.S., and Mr. 


3. Vignoles, F.R.S. The Mayor of Exeter, Sir Stafford | 


Northcote, and Sir John Bowring were present, and sup- 

rted the application of the working men for a special 
ane during the meeting, which was unanimously agreed 
to, and subsequently Professor W. A. Miller, vice-president 


| and treasurer of the Royal Society, was invited to undertake 


the duty. This learned professor of chemistry, King’s 
College, London, is well known as an excellent lecturer to 
large audiences, and is highly distinguished for his recent 
researches in the chemistry of the sun, conjointly with Mr. 
Huggins, F.R.S. We understand that Professor Miller will 
be the est of Mr. Acland, M.P., during the meeting. The 
pro of the Chamber of Agriculture to hold a meeting 
jointly with the British Association was referred by the 
council to Sir Stafford Northeote, as president of the section 
in which agricultural subjects are usually discussed. 
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| NAIL-MAKING MACHINERY. 
Messrs. Morewoop ayp Co., of Birmingham, 
have introduced from America improved machinery 
for nail making. Although the speed of cutting is 
| not greater, perhaps, than that ordinarily attamed 
where the nail plate is turned by hand, tie number of 
attendants is greatly lessened by the employment of 
mechanical means for turning the plates. Thus but one 
attendant is required for the full number of machines 
| which he can keep supplied with plates as one after 
another is cut into nails, aud of these the smaller 
| sizes are cut at the rate of 240 a minute. Spikes up 
to 9in. in length are made, by correspondingly heavy 
machines, and, of course, at a correspondingly slower 
speed. It would appear almost certain that this 
signal improvement by Mr. Hunt, the American in- 
ventor, must work a great change in the nail trade, 
} and Messrs. Morewood, who contro] the patent, have 
| already constructed a considerable number, and are 
| ultimately likely to produce one hundred tons or more 

of nails weekly. 


SELF-SEALING RETORT LIDS. 

| Te cost attending the luting of retort lids amounts, in 
| many gasworks, to from 20s. to 35s. yearly per month piece. 
Mr. Morton has introduced a self-sealing lid, having 
a mechanically fitting edge, and these, as worked at the 
London Gasworks, Nine Elms, 8.W., are said to have 
| answered well. The lids are circular, and are stamped out of 
plate iron, being buckled to give them stiffness. The mouth- 
piece is faced true, and the projecting edge of the lid is truly 
turned to a semicircular section, so as to give only a line of 
bearing all around. Screwed up, this bearing is said to be, 
and to remain, gas tight. which is certainly more than would 
| have been supposed. The makerg of these lids, Messrs. 
Tangye Brothers, of Birmingham, remark as follows : 

The chief advantages obtained are, 1. The sound sealing 
| of the retort during the whole time it is carbonising the 
| charge of coal, there being no jointing medium between the 
| lid and the mouthpiece. 2. The lid requires no preparation 
} on the part of the stoker, beyond slightly ees the 
| surface to remove extraneous grit or dirt. 3. The lids are 
i 
} 
' 


only about two-thirds the weight of the whole form in 

general use. A lid for a 16in. mouthpiece weighing a little 

over 20lb. 4. The self-sealing lid reduces labour, saves wear 
| and tear, obviates all the inconvenience and discomfort con- 
| sequent on the preparation of luting, and effects a great re- 
| duction in the working expenses. The cost attending the 
| process of “luting” in several large gasworks exceeds 
| 10007. per annum, ranging in various works from 20s. to 35s. 
| per mouthpiece. It will be obvious that a round lid is the 
most convenient and the cheapest form. Some engineers are 
| having the mouthpieces of D retorts adapted for round lids, 
| by carrying the bottoms down the necessary depth for that 
| purpose. 
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LITERATURE, 
Dene 
The Spiral Pump applied as a Force Pump, a Suction 

Pump, or « Mercury Pump. With Remarks on the Theory 

of the Machine, Formule for Calculation, &., &c. By 

Witrnrp Army, B.A., Assoc. LC.E. London: Willis, 

Sotheran, and Co. 

Ir is not very long since the question of the proxi- 
mate exhaustion of our coal measures excited a great 
amount of diseussion within and without the walls of 
Parliament. We think the limits assigned by some 
pessimists is far too short; but even supposing the 
other and very remote period to have been satis- 
factorily determined, and that we have as yet, as it 
were, but scratched the surface of our fature coal 
supply, it is quite clear that the present extravagant 
waste of power in the shape of fuel is none the less 
to be condemned. 

With almost unlimited supplies of fuel at our com- 
mand, and with the high degree of perfection now 
attained in all kinds of steam machinery, we are dis- 
posed to think too little attention has hitherto been 
paid to the real question of the relative economical 
results involved. It would not be difficult to show 
that in many cases where costly and complicated 
machinery is now employed, equally effective and far 
more economical results might be obtained by the 
judicious “ application of those great sources of 
power in nature,” which it is the mission of the en- 


vineer “to con ads yply for the use and : Fes 
gineer “to convert, adapt, and apply for th ~~ | regular order, the water in each coil lying at the bottom of 


convenience of man.” 

Of ail these great sourees of power in nature there 
is no power more generally available, and hitherto, 
from rude and faulty mechanical adaptation, none 
less economically applied than the power of water. It 
is therefore with much pleasure we notice the great 
Airy has just made in an hydraulic 
remarkable character, hitherto but 
Although the spiral pump—as, Mr. 
Airy states at the outset of his. valuable little work 
on Lhe subject now under review—“ was invented more 
than a century ago by Andreas Wirz, the tin worker of 
Zurich, and was afterwards made the subject of theo- 
retical investigation by Bernoulli and Eylelwein, and 
in spite of the unqualified approbation bestowed upon 
it by all who have studied its action, the machine has 
been practically ignored, and as a consequence it has 
not received that attention to mechanical details which 
so greatly tends to the improvement of a machine; 
indeed it does not appear that more than four work- 
ing specimens haye ever been constructed.” The 
reason why so little progress has hitherto been made 
in the improvement of the machine is, in the opinion 
of the author, due to the rudeness of its construction, 
and we venture to add—what Mr. Airy’s modesty would 
not allow him to do—to the very complicated nature 
of the theoretical mvestigation involved in the action 
of fluids moving through spiral channels, a subject Mr. 
Airy has evidently thoroughly investigated and made 
himself master of. It is gt atifyig, indeed, to observe 
that the author in dealing with this subject is able to 
bring to bear upon it not only the attainments of a 
high order of mathematical kuowle dge, W hich, ag the 
on of the Astronomer Royal, we might perhaps 
naturally jook for, but that thorough practical know: 
ledge of mechanics, which we know Mr. Airy has 
acquired—in the only way it can be properly acquired 
—by going through the usual apprenticeship of the 


unprovements Mr. 
machine of a very 
little understood. 


WOrksliops. 

In addition to the causes just referred to, as 
operating against the more general use of the spiral 
pump, may be added the great irregularity which 
has hitherto attended its working, arising from the 
discharge of both air and water through the vertical 
pipe and the difficulty of making good the water: 
light joint. Both these difficulties have, it will be seen, 
been successfully overcome by Mr. Airy; in the first 
place by the addition of a se parate chamber to receive 


the alternate discharges of air aud water through the 


spiral coil > and, sec ondir, by the simpe and ingenious 
form of leather joint he has adopted. By these means, 
and by carefully investigating the theory of the 
principles involved in its action, in which he has 
been materially assisted in his preliminary investiga: 
tions by the use of a model with glass coils, the 
author bas converted, what has hitherto been but of 
little practical utility, into a highly effective hydraulic 
machine, capable of raising water to great elevations, 
and under many circumstances, where there is an 
abundance of water supply even of a very low fall, it 
is easy to see that it is capable of most useful and 
economical application. 

The following extracts and illustrations will enable 
our readers readily to understand the principle up om 
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which these improved spiral pamps are worked ; but 
for a great deal of other very interesting and valuable 
information in regard to it we would refer them to 
the work itself: oe 
The spiral pump fs follows: A metal pipe 
is coiled round a cylindrical oF dram, which is placed 
with its axis horizontal ; drum is carried by means of 
% gud ing in fixed 
by means of which 
ipe leading 


two axial pivots; one, a 

blocks, and carrying on its 

the drum can be turned; the 
into the curved end of an tiprigtit » in which it turns by 
means of a water-tight joint; one of the metal pipe on 
the drum is left on drum, while the otber end is 
led into the side of the horizontal pipe, gud above de- 
scribed, and soldered to it at the joint. pmo arrange- 
ments will be easily understood by reference to Fig. 1. 
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If the above machine be erated t the surface of a reservoir 
of water, and so placed that’ the is more or less im- 
mersed, then, as the drum i# turtied, the open end of the 
pipe that is coiled on the drum takes in a portion of air and 
a portion of water at every revolution; and when the drum 
has been turned as many times as there are coils of the P 
upon it, then the pipe on the drum is fall of these fluids in 


the coil, and the air at the top (the quantity of each depend- 
ing upon the depth of immersion of the drum), If now the 
«trum be still tarned, the water and air in the last coil are 
discharged into the horizontal pipe gudgeon of the machine, 
and by it into the vertieal pipe; and at every additional 
tarn of the drum an additional discharge, of air and water 
takes place into the vertical pipe ; the air at once rises to 
surface and escapes, but the water remains in the vertical 
pipe, and éstablithes a column of fluid, which is supported as 
tollews: 

Sappose that aif the coils of the machine have been filled 
as above deseribed, and that at the next turn of the drum 
water will be discharged imto the vertical pipe; also suppose 
that the drum is cylindrical, and is immersed to half its depth 
in the reservoir, so that the quantities of air and water in 
each coil are eqtal, then the position of the ftuids will be as 
shown ia Big. 2; the drum has received the additional tarn, 
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and acharge of water has been delivered into the vertical 
pipe, in consequence of which the water has risen in that 
pipe, and a pressure column is established. The pressure of 
this column acting upon the surface of the dir at A, and 
transmitting its pressure by meahs of the Mir in A B to 
the surface of the water at B, tilts up the column of 
water, BC, so as to make it assume the position, B’ C’, 
and thus establishes a small column of water (equal to 
the difference of level of B/ and ©’) tending to balanc 
thé"water column in the vertical pipe. At the same time 
th water ‘edltiien, B’C’, transmits the pressure (lessened 
howéVer by the portion which it carries itself) by means of 
the air ia C! DP to the water surface in the next coil at D, and 
the water column in this coil in like manner is tilted up into 
the posifion YE’, and supports a portion of the column in 
the wertical pipe; and the same is repeated in al] the coils on 
the ‘drum. ions must not, however, be under- 
stoad to follow one another in sequence, but all take place 
simultaneously ; the water column in every coil is tilted up 
a little, that nearest to the vertical pipe being tilted most, 
and that neatest to the in-take mouth least; and the sum 
of the columns of support thus gained in the coils of the pipe 
is equal to the column in the vertical pipe ; and-thus equili- 
brium is maintained. 

Let now the drum be further turned. Then more water is 
discharged into the vertical pipe, and a higher column has to 
be supported; and, as above described, each of the water 
columns in the coils will be further tilted up, the coil nearest 
to the vertical pipe taking the greatest share of this ad- 
ditional tilting, and the ccil nearest to the in-take mouth the 
least. Since, then, the water column in the coil nearest.to 
the vertical pipe receives always the largest share of the work 
of support, it is clear that the upper surface of this columo 
will always stand higher than that of any other of the 
columns ; and in the progress of turning it will at last arrive 
at the top of its eoil; and the position of the eolumns will 
then be as shown in Fig. 3. 

lf, now, the drum be further turned, the water in the last 
coil being ipeapable of doing more towards the work of 
support, will, simply overflow into the coil next behind it, 
and the eelamns in the succeeding coils will them- 


selves (as described) to support the additional eolumn 
in the fal pi In due course of time the upper surface 
of the water co in the last coil but one will arrive at the 


top of the coil; and then this column also is rming its 
niaximum duty, and, on the machine being further turned, 
overflows into the eoil behind it. In this way the columns 


{June 25, 1869. 


in all the coils are in succession brought to their position of 
maximum duty, the column in the vertical pipe constantly 
mounting higher and higher; and finally, when the columns 
in al) the coile are working at their maximum duty, the 
machine is lifting to the greatest height which it can ac- 

If now the drum be turned the water is delivered 
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backwards by the above-mentioned system of overflow 
throughout the coils just as fast as it is discharged into the 
vertical pipe, and no increment of height is attained. * * * 
Thus far it has been assumed that the air and water are 
both diseharged immediately into the vertical pipe; and it is 
in this way that all the working pumps of this kind have 
Fric.4. 








been constructed. But there is great inconvenience in allow- 
ing air and water to go up the same pipe: the water is dis- 
charged irregularly, with noise and shocks, and is charged 
with air bubbles. Also there is special inconvenience in making 
the water-tight joint (the only joint in the whole machine) 
in the curved end of the vertical pipe. To remedy these 
evils the author devised the arrangement exhibited in Fig. 5, 
Fie. 5. 








by means of which the machine has been made to work with 
remarkable uniformity and success. 
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A B is an air-tight box, and the pipe-gudgeon, C D, is led 
into the aide of AB by a water-tight }j This joint is 


oint. 
sumple and exceedingly tight ; it is sendy a single thickness 
Fie. 7. 























a ae 


of leather, in which a hole is cut somewhat emaller than the 
pipe; the leather being secured to the outside of the box, as 








shown in the figure, the end of the pipe is forced through 
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the hole in the leather, which thus is somewhat coned, and 
its edge wraps close inst the pipe; the pressure of the 
water acting on the side of this ] cone al tends to 
secure the joint, which is so tight that it does not fot 

a drop of water; pond any the pipe turns with very little 
friction compared with that of a stuffing-box. EF is the 
vertical pipe ; its lower end is bell-mouthed, to avoid loss of 
head by contraction of the fluid, and it is stepped on a block 
at the bottom of the box ; at the top is a spout to deliver the 
water. K is a tap, the object of which will be soon described. 

Suppose the tap, K, closed; then, as the drum is turned 
air and water are poured into the box; the air, as fast as it 
enters, ascends to the top of the box, while the water remains 
below, and is foreed up the vertical pipe as already described. 

In this state the air is of great value, as the upper part of 
the box then forms an air chest (as in a fire engine), and the 
expansive force of the air under pressure ensures a regular 
and even flow of water from the spout at the top of the 
vertical pipe. 

It thus appears that the height to which these ma- 
chines can force water is determinable simply by the 
number and size of the coils. The author next pro- 
ceeds to show how the maximumeffect varies in the 
proportion in which the airand- water are ‘alternatel 
taken in at the mouth of thecoil, and how the donload 
form of drum is preferable to the cylindrical im coun- 
teracting the prejudicial effects due to the compression 
of the air in the coils ; the —— nomenon of re- 
gurgitation is then noticed eaphined The ad 
tation of the horn to the intake-mouth, as ori ually 
applied by Wirz, the inventor, is then considered by the 
author, and also the curious effect it has on the 
ment of the air and water in the coils. In the Appen- 
dix full information is given for determining the 
number of coils for the required height, together with 
a great deal of other valuable data relating to the 
subject, 

Before referring to the-subject. of the general appli- 
cation of this maehine, we would just say a word in 
ane toa a se beautiful application of 
the principle of the’ spr ferred to in the 
pet as being the ivenlow af (Re wethers brother, 
Mr. H. Airy; in this machine, which is appropriately 
called a mercury pump, that fluid is substituted for 
the air, and plays a very important*funetion in its 
action. Owing to its much greater spécific gravity, the 
mercury column only needs to be one-thirteenth of the 
height of the water column, and the description of 
the machine very clearly shows how ingeniously, 
means of a very small quantity of mercury which is 
made to circulate through the coils, a continued stream 
of water is lifted to a very considerable height. The 
use of such a machine is of course but of limited appli- 
cation ; but for hall and garden fountains, and small 
fancy jets of perfumed water, &c.,no more suitable 
and effective machine could be desired. 

With regard to the advantages of the spiral pump, 
and the scope for its useful application, we cannot do 
better than conclude our notice with the well put 
observations of the author himself on this subject : 

The advantages of it are numerous and‘ important. Its 
chief recommendation lies in the simplicity of its action, 
and the fewness of its parts; there are no sliding valves or 
other moving pieces liable to expensive repairs, and the 
one water-tight joint is simple, safe, and easily renewed 
without skilled labour. The friction may be reduced toa 
very small amount, for since the drum is always more or 
less immersed, it will ‘be proper to make the’ drum hollow 
and watertight, so that by proper adjustment of its size, 


weight, &c., it shall float in the reservoir without bearing 
at all on the gudgeons. The friction of the water in the 
pipes is of course unavoidable, but except the velocity of 


rotation be very great (and this will not be advisable in any 
case), the friction will met be very considerable. 

The application .6f the maghine we 12. seem chiefly to lie 
in the lifting of motletate quantities to a considerable 
height, as, for example, the of water for domestic 
purposes from @ stream Dr at's considerable distance 
below the dwellings’ to be : if there is any fall 
of water, the machine ould conveniently driven by 
water power, and with far greater economy than the 
hydraulie ram. In such ‘#’ position its value would be 
peculiarly felt, as the e of house supply is exceed- 
ingly objectionable, and this machine could searcely anyhow 
get out of order exeept at the ‘water-tight joint, which is 
renewed in a few minutes. : 
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“WHOLESALE SLAUGHTER.” 
To Tax Eprrok of EXGINEK RING. 
Sin,—Under the above ing you published on the 
lith inst. a desertption of the. manga or ma- 
chine gun, and what. was ¢a of doing. Allow me, 
therefore, to state that a lent mine, who oon American 
gentleman, has also completed a machine gun, which is 
eapable of firing from 300 to 500, 4 oz. shots per minute, and 
his 12-pounder is capable of discharging 60 shots per minute. 
These figures are not theoretical, but the result of a number 
of practical trials, which have convinced military men of 
high standing of the extraordinary power of this new gun, 
which will no doubt do, its part in nations 
twice before thay in wars; in which wholesale. 
slaughter will be theseger-of the dapysts 44h sr, cts ts 
I am, Sirgyoar obedient’ 
Lewis O.eice; Copeutting 
27, Leadenhall-street, Jame 24, WOR. S82 OP ee 
» Ratan & Pi Rtg > Tet Soaked 
' : Se a 
es 24 oe ¥: . OPIS 7m 3d 
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STEEL RAILS IN AMERICA. 
From the reports of several of the American railway 
"The report of 

the engineer of the Peunsyivania road says : 

of both 65 Ib. and 67 Ib. pattern, foe mainline’ and’ie Sete 
pattern for branch roads and sidings, and American steel of 
7Ib. pattern, amounting in the 
4433 tons have been laid in the , and 1538 tons are on 

Briel eis are erie ace 

. gives a to 

1 of 11,494 tons steel rails 


FE 


traffic passing over them. As 
steel rails has a tendeney to prod 

the ger Sty base has been omitted, 
pedient for preventing longitudinal 
rails in the track, end all boles through the necks of the rails 


American steel received, have 
brittle, having a tendency to break easily; these have been 
carefully excluded from the main tracks.’ The recent Ameri- 
ean steel rails furnished, have been found fully equal in 
toughness and wear tothe best foreign steel, having been 

to severe tests under a falling weight. There 
a to be no di in the domestic manufacture, 
w catinot. be remedied by the selection of materials and 
the exercise of eare and skill in its preparation, and it is bes 
lieved that the close inspection which all rails now have to 
pass will insure good results. 

The Pittsburgh, Fort Wayne, and Chicago Jine 
about 500 miles in length has required, yearly, for’ the 
last five years, the renewal of about one-fourth of the 
total number of rails, thus giving an average life of 
four years only for the iron rails. The report for 
1868 says : 

The steel rails hitherto placed in the track continue to 
wear satisfactorily, no crushing or lamination being yet per- 
ceptible, and it is the purpose of your board to continue the 
use of such kind of rails to a erate extent on such par- 
ticular portions of the road as most signally exhibit the in- 
efficiency of the ordinary iron rail. 

The previous yearly report (1867) of the engineer 
of the same company contains the following passage : 

On. the eastern division 300 tons of Be r steel rails 
were laid early in the year, between Pittsburgh and the 
Alleghany shops. They have now been down a year and 
show no perceptible signs of wear. Six months was the full 
teri of service we were able to get out of iron rails on this 
portion of track, and the experienge, so far, with the Bessemer 
rails seems to fully justify the : in original cost. 
We have 100 tons additiorial Tails on hand, which will 
be laid down on the heavy , with the view of more 
fully testing its durabilitg: safety under a higher rate of 
speed than that alread been subjected to. I think 
it good economy to contitni@ the use of steel rails as fast as 
the finances of the compaijy admit of so doing. 

The report of the engitiéer of the Reading Railroad 
for 1867 says : 

Since September, 1864, 408 tons of steel rails have been 
laid at the following points: On the Ri branch, from 
Falls to Summit ; through the city of Reading; at Harris- 
burg where the whole trade of the Lebanon Valley, enet and 
west, passes over a single track ; at the foot of the Mahanoy 
Plane, and on the mountain grade of the Mahanoy and 
Broad Mountain Railroad. At ailithese points the track is 
subjected to the most severe serviee, both on account of the 
concentration of trade sat. the, y A — of the road. 
On the mountain 0 tons were ay 18th, 1865, 
over which has passed a tonaage of 3,872,000) tons, on a 
grade of 175 ft. to the wile, under engines 44, tons 
on each driver, and whole weight 56 tons on 10 ft. 

With this 20 tons of steel ails a like amount of iron was 
laid, subjected, in respect, to the same trade. While 
the steel veibeonn,porkeos tek every respect, the iron rails have 
— three renewals. 

D 







he report of the Eastern Railroad, for 1868, says : 
ORE ete ge ee 
300 tons of which are steel; and also upwards of 500 tons 
of welded rails, and 52,710 sleepers. In the year 1507, as 


to 4930 tons. 


im our main track for upwards of two yeaxs, and so far with 
engi of the Lehigh Valley Railway ob- 

serves, in his report for 1861: 

T have seen no reason to change my opi of the value 





Also 1000 tons of Bessemer from John Brown and Co., and 
200 tons from the Barrow Hematite Steel Company ; none 
of these have yet been received. 

Also 25 tons of steel-headed rails from Waterman and 
Beaver, which are well recommended to us by parties who 
have used them. 

The advantage of steel-headed rails — iron base and 





neck will be their comparative Pp the firm from 
whom we have contracted this last mentioned lot, and the 
Bethiehem and other iron companies who are preparing to 
roll this class of rails are successful in the taking, it 
will not be long before we shall be able to supply ourselves 
from the manufacturers of our own country, instead of de- 
ing u a foreign market as-heretofore. We have had 
in use in the main track in front of our office at Bethichem, 
since August, 1867, a single steel-headed rail with iron base 
and neck, made ‘by the Iron Company, which 
shows very little wear, while theiron rails alongside of it have 
been renewed four times. 

The report of thé Hartford and New Haven Rail- 
road, for 1868, says: 

The wearing aid breaking of rails, by the severity of the 
last winter, upon the railroads ly, throughout the 
north, is well known. Our ,in ¢émmon with others, 
suffered seriously from this cause, and although a very con- 
siderable number of rails were found broken during the 
winter, and a large numbefof others so fer crushed and in- 
jured, as to be unfit for fuse, we were so fortunate as 
to escape apy serious at the spring found us 
almost destitute of rails fit $e place fh the track ; we had laid 
600 tons new rails in the ious aututen, and 1100 tons 
have been provided during A yet season, in addition to 
which a further quantity of 1 tons has been contracted 
for to be delivered and laid before winter. The short dura- 
tion, and liability to breakage of the eommon rails now 
offered in the market, oe te convince us that 
rails of a superior quality for supply of our road are 
demanded, by a proper eonsideration for the ae of our 
trains, as well as for true economy in operating the road. 
One thousand tons of steel-headed rail have been provided, 
and most of it placed in the traek during the present season, 
and a further order of 500 tons of same quality is» n to be 
delivered, as is also a Jot of 500 ‘tons iron rails of superior 
quality now being manufactared: in England, at a cost con- 
siderably exeeeding that of the common rails we have used 

ious to the present pnee With these different 

of rail will gers of the road to form 

some reliable opinion’ Hither of them, or an entire 
steel rail will be most @esirable for the eompany’s future use. 

The report of the New York and New Haven Rail- 
road, for 1867, says: 

The subject of steel rails has also recefved special attention, 
and, after a careful investigation of all the pouste involved, it 
has been determined hereatter to make all renewals of track 
with steel rails only; 2600 tons of Bessemer steel rails have 
been contracted for om account of renewals for the present 
year, and will alf be in the track within a few weeks. 

The reports of the Cumberland Valley, Naugatuck, 
Connecticut River, Boston, and Providence, and other 
railway companies, refer also’ to “the use of steel on 
their lines. The Hudson River Railway is being re- 
jaid with steel, and it is in extensive use on the Erie 











will be seen -by-our last report, we laid down 2800 tons of | Jine 


new iron; so that within the last two rs we have laid 
down 6500 tons of new-rails, or for a new single 
track railroad the entite ‘distance from Boston to Ports- 
mouth. La = cost of this 5500 tons of ge Sr has 
been not t 487,000 dols. ; or, uctin » value of 
old rails taken oat, 000 dois. Wests ae report last 
year, and now repent, “ this inereated necessity for new 
iron hag been caused partly, indeed) by the increased weight 
and number of trains, but alsopwe fegret to say, in great 
measure by the bad quality of meh of the iron recently 
manufactured.” Our previous a yearly requirements 
were only about 1000 tons, which, after deducting old rails, 
would haye cost about 40,000 dols. Wo have always pur- 
chased what we supposed to be the best rails the manutac- 
turers could make, and at the prices fixed by them. For the 
last eighteen months, besides the steel rails before referred 
to, we have been haying raile made to specifications, and 
under inspection, ing an extra price, hoping thereby to 
secure a better quailty of iron. We have bod twenty-five 
tons of iron rails with steel heads in use, as an experiment, 
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Vexezvtia—A Me. Hancox, of Ne New York, is 
stated to have obtained the privilege from Government 
of Venezuela of nevigeting the waters of that country, and 


has sent « pioneer steamer, BE} Herve, for the Orinoco river, 
which is ravigable from Trinidad a4 a a distance of 
1000 miles: is building several 8; to be completed 
during the present seasomy; 800% 9 OSE 
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Picea pene a 
city of Aix, dormerly 

in the of an important 
agricultural meeting (concourse r al) came off last week. 
the main feature of interest was the competition in ploughs 
and subscilers. The French makers put forth oll their 
strength, but in both enses, after an exciting contest, they 
had to suceumb to their English rivals, the Howards, of 
Bedford, who carried off both gold medals, and the money 
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prize as well. 
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BINI’S SELF-REGISTERING COMPASS. 
CONSTRUCTED BY MESSRS. ELLIOTT BROTHERS, LONDON. 
(For Description, see Page 387.) 

















_ june 25, 6869.) ENGINEERING. 





419 















CONTINUOUS HOP-PRESS AT MESSRS. TRUMAN’S BREWERY. 


CONSTRUCTED FROM THE DESIGNS OF MR. T. KING, EXGINEER. 
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SELFP-DISCHARGING CENTRIFUGAL DRYING MACHINE. 
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HOP PRESSES. 

Unper the above title we, about six weeks ago, published 
in this journal (vide page 320 of the present volume) parti- 
culars of the methods adopted in our principal breweries for 
extracting from hops the wort retained by them after boil- 
ing; and we at the same time vetnw ngewe cme some 
forms of hydraulic and screw is purpose. 
We also promised _ oe should, — 
describe some other forms of hop-drying apparatus, it is 
in fulfilment of this promise that we now publish the an- 


nexed engravings. 
Of 





This press consists of a pair of mde frames, placed 2 ft. apart, ‘oO 
these frames sup ag ie Seas 2, ee eee 
barrels, dis: as wn in the side elevation, Fig. 1. 

Over the two u drums there pass three endless chains, : 
having fixed to a series of boards which lie close ‘ 
ther and form a kind of fiexible platform; while over 

two lower drums there is passed a kind of broad chain formed 

of a number of thin links placed side by side as shown, the 

construction being in fact similar to that of the well known 

Juckes’s grate. It will be noticed that, owing to the position 

of the chain barrels, the two sets of chains are closer 

at one end of the machine than at the other; and the 
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drying machines, or, as they are sometimes called, “ hydro- 
extractors.” In some respeets this plan is no doubt a good 
one, as it avoids any risk of imparting an undue bitterness 
to the wort by subjecting the hops to excessive pressure. 
With the ordinary centrifugal drying machines, however, a 
considerable loss of time is occasioned by the necessity which 
existe forthe machine to be stopped each time that a oor 
is to be removed; and to avoid this delay and thus enab 
each maéhine to do a greater amount of work in a given time 
the present writer some eighteen months ago designed the 
arrangement of a self-emptying centrifugal drying machine, 
of which an engraving is given on the previous page. 

According to this plan the upper part of the “ cage” of the 
machine ig made in the usual way, but is of a comical form, 
as shown; whilst the tape he a i cylindrical, and is so 
made that the can ee through the openings 
between the bags ig it. cage is mupperted by the 
bottom, B, whigh is keyed to the central ft; and the 
upper part is earrounded by the casing, G, which is fitted 
with removable cover, L, so that the eage can be readily 
lifted out when requisite, Around the eage, at the point where 
the conical and eylindrieal portions meet, there is placed a 
light angle-iron ring, ¢, the horizontal web of this angle-iron 
slightly overlapping the curved imternal rim or ledge, I, 
which form, as it were, the bottom of the upper part of the 
casing. The lower part of the casing, H, is, as shown, pierced 
by openi through which the hops are discharged after 
being dried in the manner we shall now proceed to explain. 

Besides the regular fixed bottom, B, the cago is a 
with the false bottom, D, which is fixed to the sleeve or 
hollow shaft, E, aa shown. This sleeve E, is made to 
revolve with the central shaft by means of a key working 
in the keyway, 4, 5, but it is at the same time —— of 
being readily raised and lowered by means of the lever, F, 
while the machine ia running. The outer end of the lever, 
F—shown broken off in the engraving—is furnished with 
a counterweight, so that under ordinary circumstances the 
false bottom, D, is held up into the position in which it 
is shown in the. figare.. This being the case, it is intended 
that the machine should be worked as follows:—The parts 
being in the pesition in which they are shown in our illustra- 
tion, a charge of ops ig.to be introduced and the machine run 
until the wort haw been expelled to the desired extent, the 
angle-iron rings @, ensuring that all wort thrown off is received 
by the upper part of the casing. On the expulsion of the wort 
being completed the false bottom, D, is lowered by means of 
the lever, F, until it rests upon the bottom, B, and this being 
done a portion of the dried hops will fall, and will, by the 
continued rotation of the cage, be expelled through the open- 
ings in the lower of the latter into the lower part of the 
casing, H, from which they can be removed in any convenient 
manner. Any hops adhering to the upper part of the cage 
may, by the i ion of a scraper (not shown in the 
figure), be made to also fall to the bottom, and be expelled 
through the lower openings. The dried hops being thus got 
rid of, the false bottom ean be raised again when the cage 
will be ready to receive another charge. 

In our engraving the discharging arrangement we have 
described is shown as applied to a centrifugal drying ma- 
chine receiving its motion through a belt pulley fixed at the 
top of the central spindle. The plan is, however, equally 
applicable to other forms of centrifugal drying machines, 
and, if desirable, the lever, &c., for raising and lowering the 
false bottom can be arranged below the ground level, leaving 
the top of the machine fully exposed. In some cases also, 
and particularly when dealing with materials which are more 
apt to clog than dried hops, it may be desirable to make the 
upper part of the cage more tapered than is shown in the 
engraving, and thus increase the tendency to discharge the 
solid contents when the false bottom is lowered. 











ALBINI’S SELF-REGISTERING COMPASS. 

A vew weeks ago, in the course of our account of the 
Conversazione of the Institution of Civil Engineers, we 
mentioned a very ingenious self-registering compass, de- 
signed by Captain Augusto Albini, of the Italian navy, and 
which was exhibited at the Conversazione by the makers, 
Messrs. Elliott Brothers, of 449, Strand, the well-known firm 
of mathematical instrument makers. The object of Captain 
Albini’s apparatus is to enable the course steered by a ship 
to be registered at short intervals, so that a practically eon- 
tinuous reeord is obtained which is available for reference at 
any future time. This object isin itself a very important 
one, and the arrangements designed by Captain Albini to 
obtain it are so ingenious that we propose to describe them 
in detail, referring for this purpose to the engravings, which 
we publish on page 418 of the present number. 

In our engravings, Figs. 1, 2, and 3 represent front, back, 
and side elevations respectively of a ship's compass con- 
structed according to Captain Albini’s plans; Fig. 4 is a 
corresponding plan; Fig. 5 is a plan of the under side of the 
compass card; and Figs, 6 and 7 are sections of the card; 
Figs. 8, 9, and 10 are front elevations of the mechanism by 
which the sliding bar hereinafter referred to is raised and 
lowered ; Figs. 11 and 12 are a corresponding side elevation 
and a plan respectively; and Figs. 13 and 14 are detached 
parts, as we shall describe presently. 

_ In these figures, A' At age the front and back plates carry- 
ing the several parts of the compass, and O is the compass 
card, this card being furnished with a magnetised bar, o', 
carrying sliding weights, o* o®, by means of which the balance 
of the card can be adjusted as required. o? is a metallic ring 
affixed to the under side of the compass card, O, this ring 
being furnished with raised letters or printing types indi- 
cating the points of the compass, situated under and corre- 
sponding to those on the compass card,O. The compass 
eard fitted with its printing ring turns on a central pointed 
anges in the tisual manner. 

nderneath the printing ring, o”, of the compass card, O, is 
a bar, R, provided with set screws, rr, which screws, rr, by 
being adjusted as ey under the ring, o%, prevent the 
excessive vibration of the ring and card. * is a drum on 





the axis of the fusee hereinafter described. Over this drum 
and the pulleys, d*d‘, there passes an inking ribbon, 4’, 
which is kept in a state of tension. One of the axes, dd’, 
upon which the pulleys, d‘d‘, are mounted is fixed to one of 
the bars, d*, and the other of the axes is fixed in an arm, @’, 
which xb me to the rt te, that it can be — 
outwards by a pring, a uired tension in the 
inking ribbon, @, be thus ote Fines The drum, @, is 
hollow, and constitutes a reservoir for the ink, which passes 
— perforations in the periphery of the drum to a strip 
of eloth with which it is covered, so as to keep the inking 
ribbon, @*, properly éharged. H' H? are drums situated 
within the inking ribbon, d* (see Fig: 2),.around which 
drums a strip of paper, A*, is coiled. Fincer drums turn on 
are 


the axes, A! A’, bb Ave. I ise 
horizontal cushion, situated a little below the printing ring, 
o?, and on which the strip of , h*, is printed. 

ide slots, j'j', working on fixed 


J is a sliding bar hayi 
guide pins, 7* 7? (eee Fig 2 . This bar has a rising and fall- 
Ing motion communi to it, as-we shall describe pre- 
sently, and to the top of it a. small presser bar, j’, is affixed. 
This presser bar is situated over the edge of the type ring, 0°, 
of the compass card, and at each descent of the bar, J, it 
presses down the ring, o*, upon the inking ribbon, d*, and prints 
upon the strip of paper, /®, the course followed at that 
moment by the ship. Parallel with the presser bar, j’, is a 
rod, *, which, on each descent of the bar, J, presses upon 
the inking ribbon, d*, and thereby leaves on the paper, }*, a 
dot indicating the exact direction of the ship's head, the 
pressure exerted by the said rod, #*, being moderated by a 
coiled spring, 7"*. 

The rising and falling motion of the sliding bar, J, and the 
feeding forward of theinking ribbon, @*, and strip of paper, h’, 
are effected at the proper times by clockwork in the follow- 
ing manner: B is a clock dial for indicating the time, this 
dial being fixed to the plate, A’; C is the spring or going 
barrel of the clock; D is the fusee, which is wound up by a 
handle, @', on its axis. On the said axis of the fusee is the 
drum, d*, over which the inking ribbon, d*, is passed, and by 
the motion of the fusee the ribbon, d°, is moved slowly over 
the drum, and a fresh portion of it is successively brought 
over a blank portion of the strip of paper, 4°, for the next 
impression of the printing ring and rod. Motion is com- 
municated from the fusee, D, by means of toothed wheels, 
d®, B!, BE, F", F*, and G, to an azis, ¢', on which are fixed a 
counterbalance, g*, and snail-shaped cam, g*. The speed of 
the axis, g', is retarded by a fly, 5, on a shaft, s', on which is 
fixed a pinion, s*, which is driven by a toothed wheel, g’*. To 
the axis, g', a lever, g* (shown separately in Fig. 15), is fixed, 
the end, g‘, of which lever constitutes a detent, and at the 
free end af the lever is a segmental bar, g*, which is furnished 
with detents, g*g’. The detente, wf and g’, operate in con- 
junction with the cam, L, as we shal describe presently. The 
cam, /, is shown separately in Fig. 14. Above the lever, g*, 
is another lever, K, turning onan axis, k', and pressed down 
by the spring shown. The lever, K, is supported by an arm, 
k*, and cam, g*, the lower end of the arm, &*, being turned 
at right angles, and upon this bent part the cam, g’, acts. 
The lower end of the sliding bar, J, is jointed to the free end 
of the Jever, K, and it is thus raised, supported, and allowed 
to descend at the proper times by the operation of the cam, 
g, upon the arm, %*, of this lever, combined with the operation 
of the cam, L, upon the lever, g*. 

The cam, L, is double acting, the portions marked 7" 72, 
having flat faces (see Fig. 14), and it is fixed on an axis, 7’, 
which carries the seconds’ hand of the clock, and gives motion, 
by means of a toothed wheel, /*, to a pinion, M, which is con- 
nected to a chronometer eseapement, N, by which the motion 
of the apparatus is regulated. The toothed wheel, ')@im 
nected with the said eseapement, N, carries a movable Pim 
8, which once a minute acts on a pin, 7°, on the peripheryor 
a “remontoir” barrel, /'*, so that in case the “ going” oF 
spring barrel, C, is run down the motion of the works is 
stop ved. > 

1 * action of the parts for giving the rising and falling 
motion to the bar, J, is as follows: When the parts areia 
the respective positions represemted im Figs. 1 and 8 the 
sliding bar, J, is supported in dt Raised position by the arm, 
k?, resting on the cam, g*, At every half minute the detent, 
q*, of the lever, g*, eseapes from the part, @,of the cam, ly 
by the rotation of the axis, 2*, of the seconds’ hand, and 
said lever, g*, falls from the position represented in Figs. 
and 8 tothat represented im Fig. 9 by the partial rotation of 
the axis, g', upon which the said lever, g*, is fixed, the cam, 
g*, partaking ofthe same motion. On the ron of the 
minute the detent, g*, of the lever, 9°, eseapes by the further 
rotation of the cam, L, from the part, /*, and the eam,g*; 
releases the arm, k*, and allows the lever, K, and bar, J, to 
fall, the said parts assuming the positions in 
Figs. 10, 11, and 12. By-the descent of the bar,J, the print- 
ing of the ship’s course upon the strip of paper, h’, is, ax we 
have said, effected, the ring, o*, of the com , being de- 
pressed by the presser bar,y’, and the rod, 7°, at the same time 
being caused to make a dof on the paper. The detent, g°, of 
the lever, g*, having thus eseaped from the cam, L,and caused 
the descent of the bar, J, and the printing of the ip’s course, 
the detent, g’, of the said lever, which is-of ali Fey om 
length than the detent, g*, resteom the -tem,c%, two 
seconds in order to defer for that spacéof time the revolution 
of the cam, g*, and thus prevent the tindue vibration of the 
compass card, whicl# would result from the too sudden rise of 
the presser bar, 7", from the ring, o%, of ¢ard. On the expir 
ration of the two seconds the rotation of the eam, L, permits 
the escape of the detent, g’, there ; and allows Of the 
further rotation of the eam, g*, so t the latter is brought 
round to the position represented in Figs L 2, 3, and 8, sod 
by acting on the arm, k*, of the lever, K, raizes the bar, 4 
and lifts the pressure bar, j’, and rod, *. The Pa 
having been brought round with the cam, g*, to the 
Figs. i and 8, the lever, g*, is again ready to be #eleased, 


the proper times by the cam, L, and cause by its action the 
descent of the cam, g*, and the consequent fall of the bar, J, 
and the printing of the ship's course as already described. 





In Fig. 4 the printing of the ship’s course and the centre 
of the ship's course at intervals of a minute upon the strip of 
per, A*, is indicated in dotted lines. The strip of paper, 
#, is shifted on the raising of the bar, J, so as to bring a 
blank part in position for the next im ion in the follow- 
ing manner: On the face of one of the drums, H?, upon 
which the strip of paper, 4°, is coiled, is a series of pins, h*, 
h®, one of which pins is upon at each ascent of the bar, 
J, by the pawl, 7*, jointed to the lower end of the said bar, J ; 
an intermittent rotatory motion is thereby given to the drum, 
H?, the return motion of the drum being ented by the 
pawl, j*, which turns on one of the guide pins, j*, of the bar, 
J, see Fig. 1. Attached to the seal, is an eibow lever, 7°, 
by means of which the pawl ean be thrown into or out of 
ear with the drum, H?, as may be required. The pawi, 7°, 
furnished with a catch, 7, which, when the paw! is out of 
gear, as indicated in dotted lines in Fig. 1, rests on the bear- 
ing, ’, in which the axis, J*, turms- and thus prevents the 
descent of the sliding bar, J. By means of a milled button, 
T, fixed on an axis, < tenets by toothed wheels to the 
“motion work” of the hands of the clock the said hands may 
be set as required. The parts of the mechanism of the clock, 
which we have not deseribed, are of the ordinary kind, and 
the whole of the compass is suspended on gimbals, P, P, to 
allow for the motion of the ship. 








A GERMAN MILITARY HARBOUR. 

A rew days ago King William of Prussia, accompanied 
by Count Bismarck, General Moltke, and a brilliant suite, 
inaugurated the first military port which Germany has ever 

2 ng this harbour, the Berlin correspondent 
of the Times speaks as follows: : 

“Less developed than the arrangements for creating a 
navy have hitherto been those for repairing it, and to this 
day if a 5 requires to be placed in dry dock it must either 
be sent to England or to Sweden. To supply this deficiency, 
and also form a military harbour where her fleet may be 
safe from a superior force, ‘Prussia, as far back as 1854, ac- 
quired a strip of land on the shores of the North Sea. This 
valuable ground, situate on the western shore of the Jade 
Bay, in the Grand Duchy of Oldenburg, was acquired for 
500,000 thalers. It has since been the scene of gigantic 
labours to fit it for the required purpose. Though deep and 
sheltered from winds, the bay is yet too large, and, perhaps, 
also, a little too wide at its entrance—three miles—to make 
a suitable harbour. What, therefore, nature had not sup- 
plied had to be done by the hand of man. Immense excavations 
were undertaken, proceeding from the shore a considerable dis- 
tance inland and branching out in various directions. The 
work was of the most difficult kind. It wasa low, uninhabited 
eoast, liable to be inundated the spring tides. The soil, 
consisting of loose, shifting . fell in wherever touched by 
the spade. There was no drinkable water to be had for 
miles, and malaria prevailed to such an extent that some- 
times one-fourth of the workmen were laid up with it. The 
first thing to be done was to raise dams to protect the site 
of the future harbour from the encroachments of the sea. 
Strong and extensive as the dams were, they did not always 
suffice, and many a time the tide rushed over them, deluging 
the works, and leaving all to be done over again. Then, 
fresh water had to be obtained by boring artesian wells 900 ft. 
deep. At length man triumphed over nature. Now that 
the whole is completed, with the exception of a few details, 
it presents to view five separate harbours, with canals, sluices 
to regulate the tide, and an array of dry docks for ordinary 
and iron-cased vessels. As you approach by ship, you first 
find yourself in an artificial basin, flanked by immense granite 
moles, respectively 4000 and 9600ft. long. This basin, called 
“the entrance,” is 700 ft. long and 350 ft. wide, and leads to 
the first sluice, 132 ft. long and 66 ft. wide. The next basin, 
or outer harbour, is 600 ft. long and 400 ft. wide; the second 
sluice, immediately behind, as long and as wide as the first. 
Then there follows a canal, 3600 ft. long, varying in width 
from 260 to 108 ft., and having about half way another har- 
bour for dredging steamers.and similar craft. This leads to 
the port par excellence, consisting of a basin 1200 ft. long 
and 750 ft. wide, with a smaller special basin for boats to the 
right. At the back of the principal harbour there are two 
dry docks, each 440 ft. long and 84 ft. wide; athird dry dock 
3890 ft. long, two shipyards forthe eonstruction of iron-cased 
frigates of the largest size, a dockyard, an arsenal, a nuraber 
of steam engines, and all the other paraphernalia of a naval 
establishment. As to depth, the Jade, when the tide is out, 
is still 26 ft. deep ; the sluices at high tide are 27 ft., at low 
tide 15 ft. deep; the doeks and principal harbour are 29 ft.” 








GASHOLDERS. 
To ru Eprror ov Exoryexreiya. 

Sre,—I notice in your last issue that in speaking of the 
gasholders in and near London you say “that the great pro- 
portion are made in the Bi district,” and by two 
manufacturers. As I feel quitesure you have inadvertently 
omitted the names of two other , perhaps you will 







kindly allow me to their elgims before your readers ; 

— the and Mr. B. Whitehouse, the 
of both vi Birmingham. 

At the present timéd'the H Company are executing 


the largest contraetof the kind ever let, being, in fact, the 
four gasholders, 1804t, diameter, 40 ft, deep, single vessels, 


and required for the new works of the Chartered Gas Com- 
pany, at it me, also, to add that they are 
making ' guide framing to the gasholder 
being made by Méiirs. foe the Western Ges Com- 


largest Ider, excepting that at Fulham, is one at 
of London Gas Company, and was made by 
teho 








orem 
enclose my name and address, but not for publication. 
. I remain, Sir, yours richly, 
June 24, 1869. Reaper. 
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LEMIELLE’S VENTILATOR. 


We publish, on the following page, engravings of the | 
Lemielle ventilator at the Page Bank Colliery, these | 
engravings having been prepared, by permission of the | 
Council of the North of England Institute of Mining En- | 

ineers, from the illustrations of a paper on the subject read | 
before that body by Mr. A. L. Steavenson, of Durham. The 
Page Bank Colliery is one at which there is reason to believe 
that the power of exhaustion ultimately required will be 
high, and this led Mr, Steavenson t6 recommend the 
adoption of a Lemielle ventilator instead of a fan in this | 
particular case. | 

The construction of the Lemielle ventilator will be readil 
understood by an inspection of Figs. 1, 2,3, and. 4, which 
are respectively a vertical section, an elevation with part of 
the brickwork removed, a sectional plan, and plan of the 
paratus. The ventilator is placed in a masonry chamber, 
this chamber communicating on the .one side with an air 
passage leading from the mine, and being provided on the 
capes side with an outlet opening. Withen this chamber 
there revolves the drum, B, this drum, which is placed eo- 
centrically in the chamber, having hinged fo it the three 
wings, C, C, C, the outer edges of which are, by meansof the 
eccentric rods, D, D, D, leadmg from the shaft, S, kept close 
to the walls of the chamber. The arrangement of the wings 
is thus such that they enclose and should discharge three 
volumes of air at each revolution, this quantity of air being 
hereafter referred to as Ve. We may Bons here that. the: 
shaft, S, or centre column is stationary, ite ¢hief dutybeing 
to throw out the wings by means of the ee¢centries which re- i 


volve upon it. The outer edges of the wi should, of | .® 


course, fit the interior of the chamber as.¢ as possible, 
but in practice some leakage always takes , and this 
leakage is hereafter referred to as re-entry, and expressed 
by Vr. 

“The weight of the drum and wings is eartied partly by the 
collar, F, placed between two wrought<irom — parti 
by the footstep, H, and the remainder by the wheels, L 
these wheels being fitted with bearing ees and their 
axles being disposed radially. The venti driven by a 
horizontal engine with a 565 in. cylinder and 6 it. stroke 
coupled to it direct, as shown in the engraving. 

As to the experiments made upon this ventilator and its 
performance we cannot do better than quote Mr. Steaven- 
son’s own remarks as contained in the valuable paper to 
which we have already referred. He says: 

“The experiments he had made were tabulated so as to be 
readily compared, and it is necessary, therefore, only to point 
out that in order to test the fan thoroughly every experiment 
was made under two different conditions of the mune, viz.: | 
First, when everything was in its ordinary condition ; and, 
secondly, when the separation doors at the pit bottom were 
open so that a considerable proportion of the air was allowed | 
to return immediately to the upeast pit, relieving the drag as 
shown by the water-gauge in column L, and » the Sin. 
grams. Every care was used that the indicator dngratn and 
other measurements were taken at the same time 'y means 
of signals, and each of the experiments extended over five 
minutes. 

* The readings of the anemometer are corrected by formule 
whieh were carefully prepared from observations at a high | 
speed (see columns I and J), 





























“ The total quantity of air in cubic feet per minute is given 


under K, and described as V., therefore, = the quantity ge- 
n 


nerated per revolution, lees Ys (sce column W), leaves the 


Te-entry % as per column X. 

“In order to show the increase of water- at the 
different velocities he had prepared a diagram (Fig. 6) ; 
and another diagram (Fig. 7) gives the quantities of 
air distinguished in like manner, the dotted lines showing 


| the quantities due to the water-gauge under the law V’y= 


wen, ‘Fig: 5 is a diagram showing the relative capaci- 


ties of te i and re-entries. 

“ The results: that very large quantities‘of air are 
obtained uniler ‘heavy water-gauges, which he had always 
antici |. ‘They would observe No. 13 experiment gave 
134,110 cubic feet under 4.55 inches of water-gauge, at 16.50 
revolutions of thé fan per minute, and that No.7 experiment, 
the doors being shut, at 16 revolutions, with 6.65 in., he 
97,338 ; this latter is a slight error, the correct quantity 
being 104,000. 

“The theoretical law that these machines yield an equal 
volume of air pet revolution at various speeds, under similar 
conditions, does not appear to be confirmed exactly; but if 
‘we take the ayerage of the first series, we get Q, or 


ve 6250; and we see that in column V, some ate rather 
less and others rather m-ve, so that the differences are appa- 


rently accidental, and owing to the difficulty of measuring 
such high speeds of air accurately. Assuming this average of 


¥° oe Q==6250 to be correct, and treating all the experi- 
n 
ments of the first series with this as a basis, we get (see 
column K and K): 
: By Experi- 
By Theory. PY Esp 


Water- , Vu r Ve 
Rev. gauge. Va ~y Va = 
No. l— 8.60x 6,250 at 1.83— 63,760—...... 56,621 6,583 


2.50 


» 27 10 63,760 [2 62,887 =6,288 60,757 6,075 
» 8 and 4 are the same. 

PEF 
» 5-11.95 53,750 \ i aso 72,562=6,072 75,962 6,356 


5.20 


» 6-14.50 53,750 vooe 90,837 =6,264 98,165 6,770 


6.66 
4 7-160 53,750 {82 102,602 6,416 97,388 6,083 

“ The difficulty of getting the water-gauge perfectly correct 
is quite sufficient to account for any apparent discrepancy in 
these results, and we have now only to see how at similar 
8 , with the conditions of the mine altered by opening 


| the separation doors, we find the machine fulfils the law, 


EXPERIMENTS ON THE LEMIELLE FAN AT PAGE BANK COLLIERY, 
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risa apa 
which requires « diminution of useful volume under increased 
water-gauge at equal speeds, as in the notation already re- 

ferred to, ; 

Stet ahs 

If the laws we have just considered are correct, then our best 
way ia tthe rc dann, Qa et ak 








» With =7806 eubie feet. 
Fee we ” ” 
Then to pr wa Q take say “o. 6 an 11 experi- 
‘ : ett ik sae By Theory. By Experi- 
RE oe aa 520 Doors open. “ment 
When wht oor : teem 77888 


The oth ive equally near, and warrant us in as- 
aif ww oor oe oe 
to reduce the re-entry to the 

» with doors Vy ==3223 or 29 per cent. 


' 9” “with doors Shut V'r==4779 or 43, 
“Tt is thitis clear that under certain conditions of drag the 


eh soe equal the a ted, or VreV., and 
we take water gauge indicated 
state of things certainly. 

pby the advocates of centrifugal 
nm any system but their own. 
told what the centrifugal fans 
water-gauges, neither has it 
to tell us how they act under 
therefore, desirable to obtain 


forme to state, practically, the benefit 
: mmetae he te fan in the » le instance. 
“ The furnace yielded, when at its best, 30,997 cubic feet 
under 0.90 in. water-gauge, and to prove the accuracy of this 
if we com it with our first fan experiment we get the 
theoretical duty of the furnace, 














39,907 cubic feet NI RT eubic feet. 
“The fan gives, at 1.83 water-gauge, 66,621, which is as 
— as possible correct. 

“The furnace was then consuming 41.101b. of coal per 
horse power per hour. As soon as engine power is applied 
this is reduced to the usual standard of 12 lb. per horse power 
| applied, and in the case of a fan utilising 45 per cent. this 
| becomes 26 lb., or 36 cent. less coals with the fan than 
| with the furnace—this upon the quantity of air now passing 
through the mine amounts to 4 saving in coals and wages of 
| 448/. per annum, assuming that the furnace could have done 
| the work, but it could not do more than it was doing, where- 
| as we have now nearly doubled the air and have a good 
’ margin in hand for future requirements.” 
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Tae Hoxpvras Ivrenocranic Rartway.—lIt is believed ; Tus Teteoraru 1s Mexico.—Mexican adv 


that the statement from Honduras in the New York papers | 
of “the Honduras Interoceanic Railroad” having been 
made by a Mr. Robert Fitzroy, at an estimated cost for its 
construction of $1,885,000, is entirely without foundation. 
The Government line is being actively carried out by Messrs. 
Waring and M’Caudish. 
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26th of May state that telegraphic communication 
Mexico, vid the capital, was complete from the At 
the Pacific. 

Tas Scez Cavat.—With regard to the Suez Canal, & 
rumour is current that the opening has been put off, first to 


ere 
of Noveniber and sow to the ist of January, 1870, 
7 ‘some dscigtt ip P iven way wp Se in 
ascertained, as the 
remain silent on the subject. 
penid, be agreeabie for all the per- 
md to be present, since in October the heat 
is 
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THE BINGLEY BOILER EXPLOSION. 
Tue report of the chief engineer to the Steam 
Boiler Association, upon the recent explosion at 
Bingley, fully bears out the opinion we expressed last 
week, that the causes of the accident were clearly 
preventible. In nearly all its details the story of this 
explosion, to be found on another page, has been re- 
peated scores of times. A boiler, made not of boiler 
iron at all, but of stuff fit only for water tanks, which 
under test broke off short as if it was rotten; these 
plates corroded down to the thickness of a sheet of 
paper, with rivet-heads eaten off; patched “ with new 
cloth on an old garment ;” insufficiently equipped ; with 
a safety valve not one-fourth the area that it should have 
been ; such was the infernal machine which has just 
fulfilled its mission of “ accidental death.” 

How many more such lessons must be taught before 
a tardy legislature, following lazily behind in the steps 
of other countries, will place these “accidents” on the 
same level as any other crimes, and stop the wholesale 
murder which year by year cuts off some eighty lives, 
that go to swell the list of the violent deaths in the 
Registrar-General’s annual report ? 

There is a mischievous callousness and indifference 
about these catastrophes, and so strong a popular belief 
that boiler explosions result from a combination of 
mysterious causes, which can be foreseen as little as 
they can be prevented, that they arrive almost to be 
regarded as “ visitations of God.” We have already 
dwelt upon this evil and its remedy ; we have shown 
how it can be prevented, and the long experience of the 
engineers to the various Associations bears out our 
views. At every such casualty one or other of those 
gentlemen read to the presiding coroner and his jury 
the same lesson, and generally with the same effect. 
And, indeed, so long as persons selected for the duty 
of inquiry are not able to act upon such sugges- 
tions as are contained in Mr. Fletcher’s present report 
—if, indeed, they are capable of understanding them 
—so long will these resultant official inquiries be 
parodies of justice. We believe that the officers ap- 
pointed to the duty are in earnest, really desirous to | 
acquit themselves faithfully of the task allotted them. 
But with the best intention in the world, it is impossible 
that they should be capable of conducting satisfactorily 
an investigation requiring sound judgment, unbiassed 
opinion, and scientific knowledge. The verdict of the 
jury at the inquest just closed is no exception to the 
general rule, although the summing-up of the Deputy 
Coroner evinced that he had weighed carefully the evi- 


jury i ee . Their verdict, 
arrived at a egies Sanne shows that 
they were unable to with the merits of the case. 
A charge of manslaughter returned against the engine 
tenter, and a severe censure upon the proprietors of 


should be placed under Government inspection—sueb 
is the conclusion, a very lame and impotent one, but it 
is a shade better than others that have gone before. The 
jury ignored or failed to understand the leading com- 
ment of their coroner, that the fact of two of the 
principals having been killed at the explosion did not 
m any way affect the verdict. 


They failed to see that the manufacturer who will 


sell a cheap boiler made of tank iron, instead of boiler 
plate, is guilty of manslaughter if the machine explodes 
tatally (and it must poe They failed to see that 
the purchaser of such dangerous plant, whether he err 
from ignorance or from greed, is responsible for the lives 


| of those to whom he entrusts its working. That the 


mill-owner who runs his boilers till they are like 
shells, and equips them miserably and inefliciently, has 
a far larger share of responsibility than the ignorant 
operatives who are so summarily convicted of man- 
slaughter. 

And in the comprehension of these facts, and in the 
application of them to the ends of practical justice, lies 
the whole secret of the prevention of these “ accidents.” 

Boilers explode because they are bad, and because 
they are neglected, but from no occult reason; and if 
every manufacturer sold his boilers with the know- 
ledge that he would be accountable for any casualty 
due to bad material or workmanship; if every user 
knew himself to be responsible for the boilers upon 
his works, we should have but very few repetitions of 
the story now so familiar to us all. 

The recommendation placed in the mouth of the 
Bingley jury, that all boilers should be placed under 
Government inspection, deserves due consideration ; 
but we think that in practice it would be found a 
measure of small utility, irksome to the manufacturer 
and purchaser, standing in the way of progress, and 
proving a constant and grievous obstacle to business. 
Such legislation ruled for many years in France, and in 
a recent article we pointed out the difficulties that 
were constantly caused by it. We instanced the 
fact of a well-made, thoroughly tested boiler built in 
England and exported to France, having been rejected 
on official inspection in consequence of the non-com- 
pliance with some minor detail of arrangement, And 
although legislation may be framed upon more liberal 
principles, and altered from time to time to suit 
advanced and varied practice, still the instructions for 
inspectors must be definite and fixed, prescribing 
standards to which all boilers must conform. It was 
found to be an absolute necessity to remove those 
vexatious strictures, and in its modified furm the 
system of Government inspection in France works 
well aud satisfactorily. All regulation as to dimension 
and form has been abolished, and the duties of the 
Government officer are confined to the examination of 
new and repaired boilers under test, and a periodical 
inspection under work. This surveillance coupled 
with the strict penalties enforced upon the manufac- 
turers and users of any boilers that may disastrously ex- 
plode, have been sufficient to effectually check on the 
other side of the Channel those casualties which are 
so shamefully common with us. 

But this security arises rather from the sense of 
personal responsibility than from the official investiga- 
tion, for with the knowledge that the consequences 
of any accident would be visited upon the makers 
and the users, both classes are bound to protect them- 
selves, and to use every precaution for safe working. 
And if a similar legislation prevailed here it would be 
attended with the same beneficial results, We like- 
wise would enjoy an additional security from the 
various boiler insurance and inspection Associations, 
which, with their vastly extended basis of operations, 
would replace with advantage any system of Govern- 
ment inspection. By virtue of a long experience the 
officers of these companies are better suited than any 
Government officials would be, to conduct efficiently 
the duties of inspection. 

The services of the Associations would be eagerly 
sought by those who honestly wished to obtain and 
maintain efficient boilers, whilst users of the opposite 
class would, perforce, be compelled to seek their ser- 
viees. At present the bulk of boiler users are beyond 
the comparatively limited field worked by the Asso- 
ciations ; but with an altered legislation, their opera- 
tions would extend universally. 

Meantime it is in the power of coroners, efficiently 





directed by competent witnesses, to influence the ver- 


the mill, coupled with a recommendation that all boilers | #4 


estigation and plain speaking. 
ihe 0 sale; ballecs buses aeugl because are bad. Of 
thin, (ho anplodion tndon ssutdontien is an tion ; and 


boiler. 
But in spite of the foregoing remarks, in spite 
of the coroner’s summing-up, the jury could not 


88 | get beyond the statement that the proprietors were 


gravely to blame for employing an inefficient workman 
—a fact by no means proved—not that they were 
culpable for running an inferior boiler, until its plates 
were here and there rusted away into a thin film. 
May we hope for better things in the future ? 

No one can form an estimate of the number of such 
machines as the one which has just come to such a 
disastrous ending, working in apparent safety, till the 
last film of rust shall be dissi , and the last straw 
of pressure laid on, working all to the same end, to tell 
the story of criminal carelessness and indifference. 








FLUVIAL ABRASION. 

Even to this day, the question has never been 
finally settled, among chemists, whether Dalton, 
Higgins, or Thomson was the first to propound the 
atomic theory—the theory, long since reduced to fact, 
that chemical compounds are formed in definite pro- 
— only of the combining elements. It may 

ppen, twenty, fifty, or a hundred years hence, that 
hydrologists wili dispute the origin of the almost self- 
evident proposition that running water can take up, 
mechanically, and carry along with it, a definite pro- 
portion of earthy or other loose solid matters, at any 
given velocity; and a definite proportion only, de- 
pending upon the specific gravity and the extent of 
subdivision of the matters themselves. A corre- 
spondent, in our last number, Mr. Login, advances 
this proposition, and he has, indeed, put it forward 
before in connexion with his views of the proper 

imen of the t rivers of Asia. It is no new 
thing to be told (and Professor Robinson, writing 
nearly seventy years ago, was by no meaus the first to 
record the fact) that running water will, according to 
its velocity, tear up and carry along with it, im- 
palpable earthy particles, sand, gravel, pebbles, or 
even boulders. The river Po has a long recorded 
history,. extending far back into the past, and its 
“reaches” of gravel, sand, and mud, have been 
mapped off for centuries. So many feet a second 
above Turin, and the mouth of the Dora Riparia, so 
much coarse gravel, broken down from the Alps and 
Appenines, and borne intermittently forward. With 
an easier slope, lower down, and the influx of the 
four lacustrine tributaries, Ticino, Lambro, Adda, and 
Oglis, the bed is fine gravel and sand, and, as the 
slope grows flatter and flatter, and the velocity corre- 
spondingly less, the river carries and gradually de- 
its mud only along the Ferrarese marshes, except 

in floods, when sand, accounting for the sand hi 
near the base of the delta, on the Adriatic, is swept 
through. Velocity alone is needed to convert half a 
gallon of leaden shot and half a gallon of water into a 
plumbeous porridge ; indeed, lead, or anything how- 
ever heavy, will swim on water if the water runs 
sufficiently fast. The velocity of the current in the 
gorge below Ni falls is such that the torrent bas 
never been sounded, a heavy leaden plummet, dropped 

250 ft. from the deck of the suspension bridge, bein 
aoe down ae pony: fay to the surface, like % dead 
, aS quic as t sounding wire can run 
out. “Whether the water moves and the solid is re- 
strained, or whether the solid moves and the water re- 
mains at rest, the result is the same. A cannon ball, 
kicked, with a modicum of powder, along the sea, may 
ricochet again and again, but, until its motion is nearly 
exhausted, it will no more dip beneath the surface than 
if that surface were one of John Brown’s or Charles 

Cote Lowi armour plates. : ss 
r ’3 propositions, however ly they 
may jump with established panes, are, at pre- 





sent, theses merely, or Aypotheses. They have not 





eee 


20. CSR SI RPA RY 


sane anne ear anrCamndiannecaaesry 


Aa 


= 


a 
4 
j 


—— 















































































RE nt 


424 





[June 25, 1869. 





ENGINEERING. 











eo——__ — ———— 
heen proved true, beyoud question, but they are, 
we believe, provable. And yet there are many 
facts which those who are either reluctant or defiant 
cannot, or will not admit as facts. How is it that the 
Mississippi, before the intrasion of its grand affluent, 
the Missouri, is a nearly clear stream, whereas the 
latter, running for thousands of miles, with the same 
velocity, through soil of identical character, is thick 
and turbid with soluble earth ? 

Mr. Login is an able and conscientious engineer, 
but he is not a philosopher, else he would have settled 
these things himself. He makes his mistakes too. 
It may be hardly fair, but we have by us a pamphlet 
of his, at the bottom of one of the pages of which we 
find the following, as a note : 

Theoretically, the power required (for the propulsion of 
vessels) is as the square (of the velocity), but owing to what 
is called “skin friction” and other causes, practically it is 
really as the eube. 

This is too great a mistake to require more than its 
mere quotation here—a mistake which will sufficiently 
warn the reader of Mr. Login’s other writings that he 
must be on his guard. 

There may be what may be called a saturating equi- 
valent of alluvium, sund or gravel, for water ranning 
at various velocities. In other words, so much may 
be taken up and swept forward, but no more. Bat 
Mr. Login brings forward no proof that— these ma- 
terials, or any one of them, being present in the bed of 
the stream—the water will take up its full saturating 
equivalent, or, in other words, that scouring will go 
on until the matters in suspension accumulate to the 
verge of precipitation. We cannot help him, as neither 





ourselves nor anv engineers within our acquaintance 
have ever tested this point. 

Mr. Login arrives at what we think must be an 
el neous conciusion in deduc ing from various pre- 
mises that a certain amount of tie energy of running 
water is absorbed or expended in carrying with it 
solid matter in putting this 
matter into motion power is unquestionably abstracted 
from the water, but as soon as uniform flow is esta- 
blished the solid matter flows im obedience to its own 
gravitation, neither receiving from, nor imparting to, 
Its tendency to con- 


suspension In first 


the water any power whatever. 
tinue its onward motion is sufficient to overcome 
gravitation, and as it moves with water of its own 
velocity, it is in equilibri im, “ fore and aft,” and thus 
it moves with no resistance whatever, unless it be 
argued that its rate of advance is less than that of the 
stream. If so, it would drop at once, and the con- 
ditions of flow would cease. 

As to Mr. Login’s notions of sewers, he must have 
had but little acquaintance with the sewerage system 
of the metropolis, a system extending over nearly 
80,000 acres. His “ moderate head” of sewage would, 
if it were to overcome the friction in an extensive 
series of mains, be sufficient to start leaks near the 
point or poiuts where it was applied 


OUR COAST DEFENCES. 
(Concluded from page 343.) 

From the sum of 11,850,0002, which the Com- 
mittee of 1859 estimated as the approximate outlay 
for the construction of those fortifications and de- 
fensive works which they suggested, considerable re- 
ductions were made by Government before their re- 
port was adopted; 1,500,000/. for armament and 
floating defences, was set apart to be provided for in 
the annual estimates, and 3,930,000/. were struck 
out of the estimates, the work the amount represented 
being considered superfluous. For a central arsenal 
150.0002. was ad led, and 390,000/. were voted to the 
work, in the annual estimates of 1860-61, leaving a 
sum of 6,180,000/. as the total to be raised for carry- 
ing into execution the modified scheme of the Com- 
missioners. 

So the account stood then, but this year the sum- 
marised estimates of the works amount to 7,951,437, 
a sum which will doubtless be exceeded before the 
defences sketched out in 1860, and which the Com- 
missioners then believed would be finished in three 
years and a half, shall be completed. The unforeseen 
difficulties have naturally enough helped to swell the 
estimates; land has increased in value, and many 
batteries, the sites of which were determined by de- 
fensive necessity, independent of suitability of founda- 
tions, have swallowed up much extra money in the 
shoals and treacherous soil, or in the deep and storm 
water from which they were reared. But that which 
has chiefly involved so much additional outlay has 
been the introduction of heavy rifled ordnance. In 
1861, the 110-pounder Armstrongs were regarded 
as the gun of the future, and the only new nature 
of artillery to be provided for. And batteries de- 
i for such an armament would needs differ 


| were substituted for the stone embrasures. 


vastly from the forts from which oar 20-in. guns 
point out, and which will have to withstand the shock 
of at least 600-pounders instead of the hail of the 
68 or 110-pound rifled missiles, 

It was well that the work of coast defence advanced 
so slowly, instead of with the expedition which 
the 1859 Commissioners had anticipated. Quicker 
than the work of making treacherous foundation 
trustworthy, went on the development of gunnery, 
and it soon became evident that the forts in progress 
must be adapted to the new class of ordnance. The 
spaces for working the guns had to be increased, 
garrison accommodation to be modified, and the dis- 
position of powder magazines and shell stores altered ; 
granite walls gave place to iron sides more and more. 
It is true that the adoption of such shields had been 
suggested so early as 1860, but light and inexpensive 
plates were contemplated, and from that time to the 
present the strength and thickness of this class of 
defences went on augmenting ; but till 1867 they were 
only intended as a very partial substitute for stone. 
It was in that year that Colonel Jervois first laid be- 
fore Parliament an estimate of the separate cost of 
iron shields and superstructures. 

On the defences of Pembroke a saving of 322,294/. 
is promised from the Commissioners’ original estimate 
of 765,0001, a saving effected principally by the 
abandonment of a large portion of the scheme recom- 
mended for the land defences, which comprised ten 
works encircling the dockyard on the land sides. Of 
these, only one commanding the highest ground at 
Scoveston has been sanctioned. Most of the batteries 
around tle neighbouring coast which were recom- 
mended are being carried out, and the main defences 
of the haven occupy the same positions as were as- 


signed to them, but vary greatly in their design and | Defence Commissioners have not been carried out, 
armament. Of these one of the principal works was | but in their place a series of works encircling the 
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on the Stack Rock, an islet near the mouth of the 
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haven, and intended originally to carry 54 guns, firing | 


through masonry embrasures. Before, however, it 
was well begun, the designs were altered, and its arma- 
ment will now consist of six 12in. 25 ton guns, 
mounted in three turrets, 
one floor in the front casemates, and seven 7 in. guns 
on two floors in the corge. 

At South Hook a work, costing 48,154/., and con- 
sisting of two earthern batteries with embrasures, 
will mount, the one five 9in. 12 ton guns, the other 
fifteen 7 in. guns of 6} tons. 

Higher up the haven, at a point where the entrance 
contracts to a width of 1700 yards, are two works op- 
posite each other, at Hubberstone and Popton Points. 
hese were originally intended to be casemated bat- 
teries, carrying 32 guns, 12 to fire throngh masonry 
embrasures, 10 behind an earthen battery, and 10 
mounted on the terreplein above. In its construction 
many alterations in design were made, and iron shields 
It now 
mounts eleven 9in. guns, one 10 in., and fifteen 7 in. 
guns. On Popton Point, opposite this battery, stands 
another of similar design, and mounting 28 guns. On 
Chapel Bay, on the south side of the haven, is a 
smaller battery mounting six 9in. guns, which co- 
operates with the Stack Rock and South Hook works. 

For the land defence Fort Scoveston is the only 
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battery which was sanctioned for construction. It is 
an hexagonal work with sides of about 130 yards, sur- 
rounded by a ditch 36 ft. 6in. wide at bottom; the 
escarp, which is 22 ft. high, is faced with masonry, and 
the counterscarp is cut in the natural rock. The ram- 
parts allow space for mounting 32 guns, For the pro- 
tection of the south coast five works, occupying po- 
sitions somewhat different to those originally recom- 
mended by the Commission of 1860, are to be erected ; 
only one is, however, yet commenced, a battery upon 
St. Catherine’s Island, designed for six guns, in case- 
mates protected with iron shields, and five mounted 
en barhette. 

The reduction in the works recommended by the 
Commissioners for the Plymouth Defences is esti- 
mated at 990,453/., the proposed expenditure at pre- 
sent being 1,679,547/., of which 134,550/. have been 
devoted to the construction of iron shields. 

The battery at Staddon Point, protecting, in con- 
janction with the Breakwater Fort, the eastern en- 
trance to the Sound, was originally designed, in 1860, 
as a granite casemated battery, of two tiers, to mount 
fifty 68-pounder and 110-pounder guns. In 1864 
these plans were revised, and the work is now built 
for twenty-three 12-ton and 18-ton guns, in single 
tier, protected by iron shields, with magazines and 
stores under the gun casemates. The original est:- 
mate for this work was $0,000/.; but as adapted to 
its heavier armament, and supplied with 29,900/. 
worth of iron shields, it will cost Es 364, 





sixteen 18 ton guns on} 
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The Breakwater Fort is placed immediately behind 
the centre of the breakwater in 6 fathoms of water. 
Originally designed in four stories—the two lower for 
stores, the upper ones for thirty-three guns aud seven 
others on the top above the casemates—it has been 
reduced to a structure of two tiers, the upper tier 
armed with eighteen 10-in. and four 12-in. guns, the 
latter mounted in two tarrets. 

This work is ready to receive the iron superstructure, 
the platform being 12 ft. 6 in. above the level of the 
breakwater. The turrets are to be mounted upon 
domes, which are prepared to receive them at some 
future time, when it is decided to add them to the 
battery. The work at Picklecombe, protecting with 
the Breakwater Fort the western entrance to the 
Sound, will, when completed, cost 149,126/., and will 
mount nineteen 10-inch and nineteen 9-in. guns, 
together with four 64-ton guns of 7 in. diameter. 
In Cawsand Bay, and on Knatterbury-hill, two small 
batteries are built, the former carrying twenty-three 
guns, principally 68-pounders, would act in concert 
with the Picklecombe, Breakwater, and Staddon Forts ; 
the latter, a land battery, commands the promontory 
west of the Sound, from Rame Head to Penlee Point. 
Drake’s Island, at the mouth of the Hamoaze, is the 
key of the inner lines of defences to the harbour ; it 
is a granite casemated battery for twenty-one 12-ton 
guns, protected by iron shields. Five 12-in. 25-ton 
guns, mounted on Moncrieff carriages, are also to 
form a part of the armament. 

The Garden Battery at Mouat Edgeumbe, with 
seven guns behind iron shields, and those at eastern 
and western King’s, with seven and nine guns respec- 
tively, complete the defence of the inner sea-line. 

The extensive land defences recommended by the 


country from Whitesand Bay on the west to Bovisand 
on the east, and commanding St. Germain’s river, the 
Tamar, and the Catwater. ‘I'he principal of these on 
the western coast are at Tregautle and Scraesdon, the 
former of which will mount 35 heavy guns ; the latter 
27 guns. On the north-east are in course of con- 
struction eleven works of varyiog extent, mounting, 
collectively, upwards of 200 guns of different calibres. 
On the east the Staddon Position, extending from the 
Catwater to Bovisand, covers the high ground com- 
manding harbour, dockyards, and entrance to the 
Sound. 

Before the first grant for the construction of 
the Portsmouth works was voted a reduction of 
480,000/. was made in the Commissioners’ estimate, 
the intermediate works recommended between the 
Horse Sand and Portsea Island, and a part of the 
Gosport advanced position having been abandoned. 
The work also upon the Stourbridge shoals was super- 
seded—in consequence of the difficulty attendant upon 
getting good foundations—by two smaller batteries on 
the Spit Bank and the Ryde Sands. Great changes, 
too, were made in the works executed to meet the re- 
quirements of the heavy artillery. It was originally 
intended to construct upon the Horse Sand and No 
Man’s Land shoal, granite batteries in three tiers, with 
120 guns. Instead of this is built a work in two tiers 
with an iron superstructure mounting 49 guns, and 
five turrets will be added to carry ten of the 
heaviest guns in the service. The Horse Sand 
Fort is a circular work, the foundations of 
which, carried down 11 ft. below low water, 
form a ring 231 ft. in external diameter, and 53 ft. 
6 in. thick at the base. The enclosed space 
within this ring was filled with concrete and carried 
up to a height of 18 in. above high water, forming 
a base for the fort, itself a circular building 210 ft. in 
diameter 16 ft. high and 14 ft. 6 in. thick. A reduction 
was also made on the Spit Bank work, designed to 
carry 15 guns in one tierand two turtets. In this fort 
the sea face alone will be of iron, the land face being of 
granite, A work similar to that on the Horse Sand, but 
lighter, has been placed on the edge of the shoals in 
front of St. Helens; and in the place of the two works 
recommended, Appley House and Nettlestone Point, 
a heavy battery at Puckpool mounting four 12 in. 
25 ton guns has been substituted. The recommended 
defences for the Isle of Wight were also considerably 
modified. A military road between Freshwater and 
Chale has superseded the proposed works at Brixton, 
Brook, and Atherfield, and in Sandown Bay, Redcliffe 
and not Landguard has been chosen as the site for a 
battery. The Soitthsea position has been made much 
more ‘powerful than the Committee anticipated by 
Hurst Castle and its auxiliary batteries, and Fort 
Gilkicker is now a new and powerful casemated work. 
Between this last and Fort Monckton a battery 
mounting 16 mortars will be added. 
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The land defences eonsist of the outer and inner 
lines—those of Portsmouth and of Hilsea. The former 
have an extent of six miles which is occupied by six 
works—Forts Purbrook, Widley, Southwick, Nelson, 
and Wallington. Each fort is surrounded by a ditch 
50 ft. wide at bottom. The counterscarp is strengthened 
by brick piers at intervals, with arches thrown across, 
supporting the wall of the chemin des rondes, which 
raises the escarp to a total height of 34 to 37 ft. The 
ditch is flanked by one double and two single capon- 
niéres, exeept at Fort Purbrook, which has only one 
single and one double caponniére. Each of these has 
two tiers of guns. The armament of each work con- 
sists of from 29 to 31 guns on the ramparts, and from 
5 to 10 mortars, the number of the lighter guns forthe 
flank defences varying from 41 to 62. The Hilsea lines 
are formed on the border of a narrow clranvel joing 
Portsmouth and Langston Harbours, aud separating 
Portsea Island from the mainland. The line lies on 
an are, whose chord is 2700 yards, and whose versed 
sine is 450 yards. It consists of four bastioned fronts, 
comprising three whole and two demi-bastions, with 
exterior sides of 770 yards, and lmes of defence of 
500 yards. On the ramparts is space for an armament 
of 168 guns. On the west, extending from Ports- 
mouth Harbour to Stokes Bay, is a line of works com- 
prising five batteries placed 1000 yards apart, each | 
able to mount 53 heavy guns on the ramparts andj} 
casemates, and 30 light guns in the keep and the 
caponniéres, together with four 13 in. mortars. 

The works for the defence of Portland, sanctioned 
in 1857, were in 1860 considered by the Commis- 
sioners as amply sufficient. They have, however, 
undergone considerable modifications, and when com- 
pleted upwards of 378,000/. will have been expended 
on them, The breakwater fort is the etanlgel work. 
and is now in progress. The foundations are carried 
down to 58 ft. below low-water level. Ata depth of 
27 ft. below low water, the masonry is commenced— 
a ring 200 ft. in diameter and 1] ft. thick, with radial 
piers 27 ft.long. This structure is carried to a height 
of 12 ft. above high water. The design of the super- 
structure has not been yet decided upon, and the com- 
pletion of the fort will probably be delayed until the 
reliability of the foundations is proved, a serious 
settlement having taken place on one occasion when, 
in 1864, during a heavy gale, the structure sunk on 
one side to a depth of 2 ft. 3in. At the inner end of 
the breakwater is an insignificant battery mounting 
four 68-pounders and four Sin, guns. The Nothe 
Fort, protecting the approach to Weymouth, is a case- 
mated granite work to carry ten heavy guns, protected 
by iron shields, 

The defences in progress on the Thames are imme- 
diately below Gravesend Reach, at Coalhouse Point, 
on the west bank of the river, and at Cliffe Creek, 
and Shornemead on the eastern bank. These three 
works form a triangle, whose sides are respectively 
1500, 2500, and 3000 yards long. Coalhouse and 
Shornemead Points had been protected as early as 1795, 
but these works were demolished and replaced by bat- 
teries now become obsolete. ‘The new battery at Coal- 
house was commenced in 1861, and in a year from 
that date the foundations were finished, consisting of 
concrete 15 ft. in thickness and 52 ft. in width. The 
superstructure was then proceeded with slowly, but a 
settlement greatly delayed the progress of the work, 
and in 1867 it was decided that the design should be 
changed, and that the battery should be completed for 
28 guns, tobe mounted in an iron casemated super- 
structure, semi-elliptical in section, strongly plated in 
front, and covered with concrete resting on buckled 
iron plates. This plan has been subsequently aban- | 
doned, and the final design has not yet been settled. | 

The Cliffe Fort is entirely a new work, the founda- | 





tions of which were completed in 1862, and which will | 
probably be similar in design to the Coalhouse battery. 
‘Lhe original designs have long since been superseded, | 
and these alternative plans are still under consideration. 

The designs of the Shornemead battery have gone 
through the same series of changes as the two others, 
which complete the Thames’ defences, and the alter- 
native plans have not yet been finally deliberated 
upon, ‘The first of them is» for an armament of 
twenty guns behind iron casemates, the second 
for nine iron casemates and five Moncrieff mounted 
guns, and the third for ten guns alternately behind 
granite casemates, iron shields, and on Moncrieff 
carriages. ‘The armament will probably be decided 
by the weight which will be brought upon the un-) 
reliable foundation. At Slough Point, ten miles 
below the Cliffe Fort, is placed a small battery mount- 
ing seven 7 in. guns, protected by the smaller class of 
shields 7 ft. square. This is the only poimt where a 
landing could be obtained om the southern shore. of; 


the Thames, as all other access can be cut off by flood- 
ing the marshes, and the — object of this fort is 
to prevent an enemy from landing at the side available 
for the purpose of attacking Chatham dockyard from 
On the Med e battery 

the Medway we have the at Gar- 
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and Darnet 
op’s Marsh, 


rison Point, the fort and o 
Isle of Grain, and the forts on ° 
Points, on the Hoo Marsh and 
— below Gillingham Reach. Isle of Grain 
‘ort is an earthworksoooeupying the highest 
ny By the ulead Fa has ne constructed 
or leavy ou the entrance o 
the Medway, oll te 12 lightet guns on the land 
faces. The battery, 1000 yards distant, is counected 
with the fort bya covered way. It is an open earthen 
battery, designed for 14 guns, which bear also on the 
entranee of the Mersey, and are 900 yards from the 
main channel ; os shegiane of these, however, an arma- 
ment of 10 Moneriefl guns have been recommended. 
On Garrison Point, Mu gene the Isle of Grain battery, 
is a fort commanding the narrow entrance of the Med- 
way, casemated, and carrying 36 guns in two tiers, 
protected by iron shields, preparations being also 
made for two turrets, each to carry two 25-ton guus. 
The Hoo and Darnet works are constructed in lieu of 
those recommended by the Commissioners of 1860 at 
Okeham Ness and Shaffleet Marshes. There was 
considerable trouble in getting in the foundations and 
basements of these works, especially at Hoo, where 
an alteration which entailed an increased thickness in 
the outer walls of the fort upon the more exposed side 
caused an uneven settlement. In 1863, in the course 
of sinking a well in the Hoo Fort, it was found to be 
so porous and saturated with water that it was only 
kept under by a constant pumping at the rate of 4500 
gallons an hour. Five months later the concrete at 
the Darnet works was found to be in a similar condi- 
tion. During the following spring, when the masonry 
at Hoo had been carried to a height of 11 ft., cracks 
were observed, which increased slowly through the 
summer, while the Darnett battery, not quite so far 
advanced, had fissures both in the stonework and the 
concrete. As iron bonding failed to keep the work 
from further cracking, it was decided to encircle the 
lower stone footing with an iron hoop 8 in. broad and 
lin. thick, braced to the centre by seven radiating 
24 in, tie rods, and subsequently an equalising load of 
ballast. weighing 3500 tons was spread over the in- 
terior of the fort upon the concrete to eqnalise the 
pressure. By this means, and by a system of syphons, 
the water-saturated concrete, both at Hoo and Darnet, 
was saved from further cracking, and has been 
thoroughly drained, the syphons being still maintained. 
Neither of these forts are to be iron plated, and their 
armament will be reduced from 25 guns, as conten- 
plated, to 11 each, but as their natures will be altered 
from the old 6§8-pounders to 9 in, 12 ton guns, the 
batteries will be far more formidable than was ori- 

ginally intended. 

The land front of Sheerness is protected by the 
Queenborough line crossing the Minster Marshes, 
which extend across the promontory on the extremity 
of which Sheerness is situated, and which can be in- 
undated at will. The ramparts have a command of 
10 ft. over the level of the country, and are protected 
by a ditch 75 ft. wide at top and 6 ft. deep. It was 
intended that each extremity of the line should be 
strengthened with a tower carrying a two gun turret, 
but this design will probably be abandoned in favour 
of an adoption of the Moncrieff system, which the 
Committee in their recent report advocate for this 
situation. 

A total of 291,977/. has been expended upon altera- 
tions and additions to existing works at Dover, the 






|| only new undertaking being the Castle Hill Fort to the 


rear of the castle, upon which about 88,000/. will be 
expended, and charged wholly to the loan for the 
defences. ‘The level of the fort is about 400 ft. above 
the sea, and the height to the crest of the parapet is 
$4 ft. Twenty-nine guns can be mounted on the 
ramparts, and twenty-six lighter ones in the flanking 
batteries and the caponniéres. 

The new works at Cork, recommended by the Defence 
Commissioners, comprised the remodelling of the de- 
fences at Forts Camden and Carlisle, and the completion 
of the Spike Island batteries. ‘The latter, when com- 
pleted upon the readjusted plan, will mount four 10 in. 
and twelve 9 in. guns, protected by shields, or upon 
Moncrieff carriages. The total expense of the work, 
when completed, will exceed by upwards of 13,000/. 
the estimate of the Defence Commission. The Carlisle 
Fort consists of a line of ramparts 260 ft. above the 
sea level, enclosing the sites of the various batteries 
by a ditch 40 ft. wide and 30 ft. deep, cut in the rock, 





and { caponniéres. The armament will con- 
sist of 1 eT yee al be Osan tance 
9 in., and twelve.7 in. 


lower eevee is adapted ‘for ten guns behind shields, 
or for eight Moncrieff zans, and will extend along the 
sea front; above it are two batteries for three gans, 
mounted en barbetie, at a height of 170 ft. above the 
sea. The total eost of this work, furnished with 
shields for ten guns, would be 83,2007, or with eicht 
guns mounted upon Moncrieff carriages, 70,9277, 
showing a saving of more than 12,000/. in favour of 
the latter system. 





NICKEL MONEY FOR JAMAICA. 

A smal experimental coinage of pence and half- 
pence, composed of nickel, has recently been struek at 
the Royal Mint, and it is intended for circulation in 
the island of Jamaica. The new money presents a 
very agreeable appearance, and throws our own bronze 
currency into the shade. In fact, it beers a close re- 
semblance to silver, and conveys, at the first blush, 
an impression that it is quite as valuable. If the 
sable inhabitants of Jamaica should, by and by, be 
dissatisfied with the pieces, it must be admitted that 
they are dificult to please. The probability, however, 
is, that they will approve of it as mach as they hate 
copper and bronze* tokens, which poison their digits 
and raise their choler. The diameter of the nickel 
penny is 14, in. and ita,weight ~, of a pound, avoir- 
dupois. The-chverse presents an petal 2a portrait, 
sinister profile of Her Majesty, not as she appeared 
twenty years since, but as she is to-day, staid and 
matron-like. The artist who engraved it, Mr. L. 
C. Wyon, must be congratulated, indeed, on the 
fidelity of his metallic picture. The engraving is not 
in very high relief, but its outline is well de- 
fined, and the ‘features are distinct — valuable 
characteristics in all coins, but which are not too 
apparent in Englisi money generally, The royal 
brows are encircled by a riclily-designed tiara, the hair 
being classically disposed at the back of the head, and 
not hideously distorted @ la chignon. The two ends 
of a riband aflixing the tiara fall in wavy folds over 
the neck. The internal circle, or tinely dotted ring, 
surrounds the bust, and between it and the engrailment 
of the protecting edges is the very simple legend, 
“ Victoria Queen,” and the date 1869. ‘The type of 
the reverse is of a more composite nature, and gives 
to the coin its “local habitation and its name.” It 
comprises the arms of the island of Jamaica in the 
form of a quartered shield, upon which five pie apples 
are represented, ‘The mantling below the shield, and 
gracefully encompassing it to some extent, bears the 
motto, ‘Indus uturque serviet uni.”’ On a plain 
ground over the shield an alligator, in all his hateful 
portraiture, is faithfully depicted. The insoription 
between the inner and outer beaded arches of the re- 
verse consists of the words, “ Jamaica, one penny” 
only, so that our ébony-hued fellow-subjects will not 
need to study Latin in order to comprehend its 
meaning. 

The nickel hal'penny is a reduced fac-simile of its 
more important relative in all respects, save the nomi- 
nation of value. Its diameter is | in. precisely ; so 
that, if desired, it may be used in effecting measure- 
ments: as, for example, twelve Aalfpence=1 {t., and 
thirty-six ditto=:1 yard. Eighty nickel halfpennies 
are equal to 1 tb. weight avoirdupois. The metal 
is nearly as hard as iron’; and there is no doubt, 
therefore, that the new coins will resist the effects of 
abrasion and attrition for many years. It is not un- 
likely that the colonists may demand a supplementary 
supply of nickel farthings and half-farthings; for the 
hucksters of Jamaica supply many articles of homo- 
pathie value, and “change” for a halfpenny is often 
wanted by them and their needy customers. 





THE ERENCH ATLANTIC CABLE. 

Tunee weeks ago we gave in this journal (vide page 
368 of the present volume) a fall description of the new 
French Atlantic cable, and of the arrangements made for 
laying it ; aud we now propose to record briefly the pro- 
gress that has so far been made towards the completion of 
the enterprise. As most. of our readers are aware, the 
Great Eastern after leaving the river Medway proceeded 
to Portland to take in ber supply of coal, and this having 
been done she sailed at 8 Am. on the morning of Saturday 
last for Brest, arriving safely at the latter port at 2 Pp. on 
Monday the 21st inst. Before this, however, the French 
been successfully laid. The Hawk, with 

Captain Sherard Osborn on board, and the Chiltern, carry- 
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Tuesday week. On the next day the Hawk got up steam, 
and with the chief electricians from the Chiltern on board 
proceeded to Minon Creek, the spot which had been chosen 
by the French authorities for the landing of the shore end 
of the cable. Arrived at the creek they proceeded to de- 
posite a series of buoys in a line curving in a south-westerly 
direction for about six miles off the land. The course had 
to be carefully buoyed to avoid the rocks, and keep the 
course as much as possible along the fine white sand, in 
which the shore end has no doubt by this time baried it- 
self. 

On Thursday the 17th inst., at 4 a.m., the work of lay- 
ing the shore end was commenced. The Admiral of the 
port, Admiral Reynaud, placed the Soufflet steamer at the 
service of Captain Osborn, and gave a hundred dockyard 
seamen, with a large raft and a large lighter, to assist in 
landing the cable. The weather was beautifully calm, 
though in the grey light of early dawn the cliffs looked 
more repellant and inhospitable than ever. But there was 
hardly any surf beating against them, and that was all 
that was wanted, let them look as ugly as they liked. The 
Hawk went first, and the Chiltern with the shore end 
followed. Soon after six the massive coil was paid out 
throngh the machinery over the stern of the Chiltern, and 
stowed away fore and aft in coils on board the raft. This 
was then towed in to the shore by a little steam pinnace, 
which brought it within a few feet of the land. The crew 
then, both French aod English, were in a twinkling over- 
board up to their necks in the surf, and almost in as short 
a time as it takes to tell it the shore end was landed and 
dragged by main force to the cable house, about 100 yards 
or so up the little ravine. Here the end was secured, 
tested, and, of course, found perfect, and, in less than half 
an hour after, it was laid in the little trench which had been 
dug in the sand and cut in the rock toa depth of about 
2ft., and in this it was buried. At seven the Chiltern 
steamed slowly out to sea, following the track of the Hawk 
and the line of buoys laid down, paying out the cable 
slowly as she went. Everything was done in the coolest 
and most business-like manner, without noise, bustle, or 
enthusiasm of any kind. At half past ten o'clock the 
Chiltern buoyed her end and fired a gun to show that the 
first part of the work was completed, and then steamed 
back to barbour, while the Hawk went to and fro to pick 
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up the buoys again. 

As we have stated, the Great Eastern arrived at Brest 
at 2 p.m. on Monday last; and, notwithstanding that it 
was somewhat late, and the weather was rough, it was de- 
termined at a short council that was held to make the splice 
with the shore end that night, but not to start until day- 
light the next morning. The Chiltern then picked up the 
buoyed shore end, and passing with it under the stern of 
the great ship received from her the continuation of it out 
to sea. The splice, as far as regards the weaving together 
for about 10 yards the copper ends of the conductor and 
insulating the long joint with fold after fold of gutta- 
percha, was soon done, and the part thus connected was 
lowered over the Chiltern’s side into about 15 fathoms 
water, where it was allowed to remain four hours to cool. 
The whole mass of cable on board the great ship—that is 
to say, from the piece on shore at Minon to the point where 
it will be landed at St. Pierre on the other side of the water 
—was then subjected to a series of tests by Mr. Willoughby 
Smith, and found to be absolutely perfect. This brought 
the operation to nearly midnight, and soon after the splice 
was again raised, and the work of weaving on the massive 
iron wires round the gutta-percha was begun. This was a 
work of time and difficulty, but it was got through shortly 
before three in the morning, and the end from the Great 
Eastern having in the first instance been passed through 
the paying-out machine and over the wheel astern, the work 
was done and the splice lowered down to the bottom of the 
harbour shortly after three. It was then grey daylight 
over the sea, and almost to the minute at 4 o'clock the Great 
Eastern fired two guns, and began to steam slowly ahead, 
with only the screw at first, and then, as way was made, 
with both screw and paddles, She looked wonderfully well, 
for the stowage of her coals at Portland has decidedly im- 
proved her trim by the stern, and, as the voyage round 
here showed, has made ber faster and as steady asa church. 
On each side of her went her consorts—the Chiltern and 
Scanderia, which, though handsome vessels, only serve to 
heighten by contrast the size and beauty of their great 





companion. Soon after 6 o'clock the Great Eastern was 
bull down, and her smaller comrades were lost to view. 

Of the manner in which the cable is distributed in the | 
several vessels we gave full particulars in our previous 
article, to which we have already referred ; but we may say 
a few words here about the manner in which the paying- 
out is to be conducted. The Great Eastern, as we have 
already stated, carries her share in three immense tanks— 
one forward, one amidships, and one aft—and she will pay 
out in this way: About 500 tons will be paid out of the 
middie tank to lighten her amidships, where she much 
wants it. It will then pass, from a bight in the cable, to 
the fore tank, which will be completely emptied. The line 
will then be taken along the deck to the aft tank, and 
when that also is cleared out, it will come back to the centre 
tank and finish with that, and this will bring the Great 
Eastern to the buoyed end of the shore line, which will in 
the meantime have been laid by the William Cory. When 
this has been accomplished by the William Cory, that 





vessel goes on to St. Pierre and lays over the! shoals from 
that littl town a line of the intermediate down to the Gut 
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of Canso, a little south-east of Cape Breton, and, her work 
done, makes the best of her way to Halifax. The Great 
Eastern then transfers Sir Samuel Canning, Mr. Wil- 
loughby Smith, and all the engineering and electrical staff 
to the Scanderia, and comes home, while the Scanderia and 
the Chiltern go on from the Gut of Canso to Cape Sable, 
the Scanderia paying out all her intermediate line en route. 
When she is empty she again transfers the staff to the 
Chiltern, and the Scanderia comes home, leaving the 
Chiltern to complete the line from Cape Sable to Boston, 
when she also comes back, the last of all except the Wil- 
liam Cory, which remains for 31 days on the spot, in case 
of any want of repair or adjustment to any of the many 
splices and shore ends. Thus each ship has its allotted 
section, and each, in fact, as it completes it transfers its 
staff and comes straight home, It will be the middle of 
August before the last ships are home, but the Great 
Eastern will have done her work—that is, the real work— 
before the 10th of July, if all goes well, and certainly all 
fear of danger will be past about the 6th of July, when 
she will be nearing the shoal water off the banks of New- 
foundland. 

The following is the latest telegram which up to the time 
of our going to press has been received from Sir Daniel 
Gooch, chairman of the Telegraph Construction and Main- 
tenance Company, who is on board the Great Eastern : 

Great Easter, June 23.—Distance run from Brest 
294 knots. Cable paid out 310knots. Electrical condition 
perfect. 

The following telegrams were also received yesterday 
afternoon, the first from Captain Donaldson, of the steamer 
William Cory, and the second from Brest : 

Sr. Prerre (Newfoundland), June 23.—Arrived here to- 
day. All well. Will leave this evening to proceed with 
the work of laying the St. Pierre shore end. 

Brest, June 23.—Professor William Thomson is here, 
and reports that his tests of the cable are thoroughly satis- 
factory. Fine weather prevails here, and the tests prove 
the ship to be remarkably steady. 

——_: = 
THE BINGLEY BOILER EXPLOSION. 

Pexpixe the publication of a series of illustrations 
showing the exact nature and the results of this explo- 
sion, we give a small sketch which will serve to indicate 
the locality and the direction taken by the fragments. It 
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is difficult to understand how the schovlhouse, in such 
dangerous proximity to the boiler, should have escaped 
from the shattered plates which were hurled in almost 
every other direction. Fig. 1 will show roughly the form 
assumed by the boiler after explosion, and give an idea of 
the proportion of plate stripped off and scattered. 
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INSTRUMENT FOR LEVELLING RAILS. 

We illustrate, above, an instrument designed by Mr. 
Charles de Bergue for the purpose of lifting — 5 levelling the 
rails of permanent way to supersede the ordinary lever bar 
in general use among platelayers for lifting the rails and 
sleepers, which involves the co-operation of three or more men 
to raise up the rails and sleepers, even when divested of the 
ballast ; when so raised the rail has to be maintained in the 
required position, leaving only a small proportion of the gang 
to effect the packing. 

Mr. De Bergues levelling instrument is a small and 
compact tool, the construction of which is shown in the 
drawing. All the parts liable to heavy strain are made of 
steel, and the working parts are hardened, so that it cannot 
easily get out of repair. The elevating screw is fitted with 
a key having a T handle, by means of which one workman 
ean effect the rail lifting for which three men are now re- 
quired. 

In operation the instrument is placed under the rails at 
the point which has to be lifted, and is then raised to the 
required level by means of the screw. Two instruments 
should be furnished to each gang of platelayers, in order 
that when the rails have been lifted at one point, the man in 
charge of the tool should be at liberty to go forward to the 
next point, leaving the first free, for the gang of workmen to 
pack. Thus, by the time the second instrument is placed 
and the rails and sleepers raised, the sleepers adjacent to the 
first instrument will be packed, leaving it free for removal 
and adjustment further on. By this means the work can be 
poesseted with without interruption. 

If it be desired to tear up the rails and sleepers out of the 
ballast, the two instruments can be placed on each side of 
the sleeper and worked jointly, which will prevent any 
undue strain being thrown upon one instrument, or should 
it be found requisite to lift the rails to a height of 5 or 6 in., 
it can be done by dividing the lift between the two instru- 
ments. In placing the instrument under the rail, the ballast 
should be excavated in a slightly sloping position, so that 
the tail end of the instrument should be elevated two inches 
above the other end, in order that when the tongue is 
elevated by the screw, it will be in a more horizontal position 
with regard to the rail. 

In taking out sleepers, also, without interfering with the 
traffic, this instrument may be used with advantage, as they 
may be made temporarily to take the Pe of a removed 
sleeper during the passage of a train, and until a new sleeper 
can be introduced. 


THE “ NASON” BOILER. 
To tue Eprror or Enx@inegnine. 

Srr,—I may perhaps be allowed to say a word or two with 
reference to the notice in your last week’s impression of the 
above patent, No. 2774, 1368. 

As regards fixing, the Nason tubes may be fixed as easily 
as the “ Field” tubes, for the simple reason that the same or 
usual mode of fixing is all that is necessary. Another method 
is described as preterred by the inventor, but this has no- 
thing to do with the main purpose of the invention. 

The allusion to difficulty in cleaning appears to some 
extent to be founded upon a misapprehension of the details 
proposed. The extension part of the main tube is simply 
held within the tube by light frictional contact, the slit 
causing it to act as a spring, and can be removed when 
necessary, together with the inner tube, with the greatest 


ease. 

With reference to the opinion expreseed on the compara- 
tive merits of the “ Nason” and “ Field” tubes, I will onl 
here state, on behalf of the proprietors of the “ Nason’ 
patent, that they believe it to important advantages, 
and are preparing to demonstrate these advantages in the 
most satisfactory manner, viz., by the test of a full and ex- 
tended practical trial. 

I remain, Sir, your obedient Servant, 
Jouw Mritiwarp. 
Curzon Chambers, 27, Paradise-street, Birmingham, 
June 23, 1869. 


| We publish our correspondent’s letter; but we regret to 
say that he has not advanced any facts which tend to make 





us modify the opinion we expressed last week.— Ep. E. | 
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RAILWAY BRIDGE OVER THE MAAS, AT CREVECEUR. 
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Browne Hor asp Cotp.—The gentleman who has charge 
of the ventilation of the geste be sty Parliament must find 
some difficulty in pleasing ev: Lord Albemarle the 
other night complained of the co! baie which came up through 
the floor during the recent debates, to the great discomfort, 
suffering, and even danger of their lordships. Lord Gran- 
ville soplied that for his own part the temperature had suited 
him 60 a cantly that he had expressed his satisfaction with 


ee 


the way in which it had been 

ada the temperatare to a great 

vam om Hef was further illustrated oy ths complaints 
which the officer in charge of this department had received 
from two members of the Government in the other House, 
one coming to protest against the intolerable heat, and the 
other within a few minutes exclaiming against the insuffer- 
able cold.— Pall Mall Gazette. 
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DUTCH RAILWAY BRIDGES. 


and two river whole of the 
the faces of pa one rah The total width 
of the eleven openings is 2198 ft. The piers and abutments 


is to be manufactured in the Utrecht 
Ironworks at Utrecht, Mr. J. Van den Wall Bake being the 
contractor for the sum of 44,5001. 

The principal dimensions and the weights of the iron 
superstructure are brought together : in the following Table : 


a3 Bridge Bridges 
of ‘ 
a2sft. | 187 ft. 


Principal Dimensions. 
} 
ft. in. | f im. 
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Total | ae 347 9 198 6 
Length of bearings 6 6 2 Os 
Distance between ends of girders t 7H 1 7 
Height of girders at ends... «| 23 10 23 10 
Height of girders in centre . | 44 9 23 10 
Distance apart of girders... «| 16 7 15 9 
Distance apart of cross girders or 03 
the vertical struts .. 4 Maine 
Clear width of the "he lg inside 49 | 4 9 
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On page 395 of t —— volume, we published a sketch 
of this bridge and ¥ et (see Figs. 1 and 2), which is the 
third of the great works upon the Utrecht-Boxtel Line in 
Holland. It will be seen, by reference to the plan, that in 
the vicinity of the — crossing, the Maas makes an almost 

which has been diverted by « new channel, 
the direction of which is shown upon the sketch. The main 


| span of the , 328 ft., crosses over this new channel, one 


of the ype VIL) being near the south bank, leaving a 

t waterway. The embankment beyond the north 
abutment is across the old bed of the river, Pew may be 
dam from shore to shore. Figs. 1 to 4 show the desi 
construction of one of the piers of the main span. ~ Fie 
to 10 are drawings of one of the abutments, and a S 
12, ee of the piers for 


It “tt wil be seen that the method of construction is similar 
throughout, consistipg of sheet piling, enciosing a concrete 
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foundation on which the masonry rests. Figs. 15, 16, and 17 
are drawings of the bedplates and rollers, on which the ends 
of the main girders rest, and which are very similar to those | 
illustrated on page 306 (Figs. 6 and 6), which are the bear- | 
ing plates of the main spans of the Moerdyck Bridge. | 
== | 

REPORT ON THE BINGLEY EXPLOSION. 

Tux following is a copy of Mr. Lavington E. Fletcher's 
report to the coroner on the steam boiler explosion that oc- | 
eurred at Bingley, on Wednesday, June 9th, 1869, by which 
15 persons were killed, and between 20 and 50 others injured 

Tus Steam Users’ Association, 
41, Corporation-street, Manchester, 
June 17, 1869. 
Witttam Barstow, Esq., Deputy-Coroner. 

Sir,— Having, in accordance with the request contained in 
your letter of the 11th inst., examined the fragments of the 
wiler that exploded on the 9th of June, on the premises of | 
Messrs. Town and Son, Bingley, with such disastrous results, 
and having, in addition, had the opportunity of hearing the 
evidence adduced at the inquiry conducted by you on the 
15th inst. relative thereto, I beg now to report you on the 
cause of the explosion. } 

On examining the ruins of the boiler, I found that it had 
been of the Lancashire type, having two furnace tubes | 
running through it from end to end, inside which the fires were 
placed. This is the ordinary type of boiler in use for mill 
purposes in Lancashire and Yorkshire, as well as in many | 

other parts of the country, an 1 when well made, well 
equipped, and well attended, is a thoroughly safe and re- 
liable boiler. The type of boiler, therefore, adopted in this 
instance had nothing whatever to do with the explosion. 

The general dimensions of the boiler may be given ap- 
proximately, and with sufficient ac curacy tor the present 
purpose, as follows: length 16 ft., diameter in the shell, 
6 ft. in., and in the furnace tubes, 2 ft. 6 in.; thickness of 
plates originally, as nearly as may be, from three-eighths to 
seven-sixteenths of an inch throughout, with the exception | 
of the flat ends, which were half an inch. | 

The boiler failed in the external shell, evidently giving 
way in the first instance at the bottom, after which it opened | 
out, setting free the front end plate, with two or three other 
minor portions, and thus becoming divided into about five 
separate fragments, This primary rent ran through a line of 
rivet holes and nearly in a straight line for more than half 
the length of the boiler, beginning at the back end, and its 
position accounts for the boiler having been lifted from its 
seat and thrown forward, in the same way as a gun, when 
discharged, recoils from its muzzle, and a rocket flies in the 
opposite direction to the stream of fire issuing from it. 

in turning to the cause of the explosion, 1 may say at once 
that there was nothing whatever mysterious about it, and 
that the whole subject may be made clear to every one. In 
order to do this, it may be well to touch on a few of the 
points connected with the history of the boiler. 

It appears that the boiler was about twelve years old, and 
that it was not laid down originally at the premises at which 
it exploded. It had worked on, in the first instance, for 
some eight or nine years elsewhere, when it was purchased by 
a boilermaker, and re-sold to its last owner. When the 
boiler was taken out, at the end of its first term of service, it 
was found to be wasted at the bottom by external corrosion, 
which was no doubt owing to the fact that it had been set on 
a midfeather wall, which is a very objectionable mode of 
setting. Repairs therefore were né und two new 
plates were rivetted to the bottom of the boiler. Unfortu- 
nately, however, the repairs were not carried far enough, and 
the whole of the wasted portion was not cut away, and the 
new plates which were from three-eighths to seven-sixteenths 
of an inch in thickness were rivetted on to the old ones 
which were wasted away to a quarter of an inch, and thus 
had lost nearly half their original strength. It is very diffi- 
cult to make good work in this way. The seams of rivets are 
apt to leak, while the new work is very likely to strain the 
old and start hidden cracks, which are extremely dangerous. 
It is very possible that smal! cracks may have been started in 
this way in the overlap of the old work in the present in- 
stance, but without speaking positively on that point, there 
can be no question that leekage soon commenced, and that 
wasting of the plates rapidly set in, so that it was only a 
question of time when the boiler would become so weakened 
as to burst asunder. An examination of the line of fracture 
shows at once the effects of the corrosion. In three places 


essary, 


the plates are reduced for a length of about 6 or 8 in. to the 
thickness of a sheet of peper, while a considerable number of | 
the rivet heads are nearly eaten away, and it was through 
these three thin places, as well as at the line of rivets con- | 
necting the new work to the old, where the lap was reduced 
of 2 ft. consecutively, to the thickness of a quarter | 
that the primary rent started, which ended in the 


for a len 
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destruction of the boiler. 
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The thinning of the plates from external corrosion, how- 
ever, was not the sole cause of the explosion. The boiler 
had never been a good one to begin with, having been made 
of very inferior iron. The plates had no brand throughout, 
and were not, properly speaking, boiler plates at all, being 
only fit to be used for making water tanks, or for other 
similar purposes. To be clear on this point, I have had a 
number of pieces cut from the boiler, sheared into strips, and 


broken, for comparison with other bciler-plates of ordinary | 
quality, and have found those cut from the exploded boiler | 


to break off very short, as if they were rotten, and to be very 
inferior to the other samples. 

Added to the foregoing, the boiler was not well equipped. 
When it changed its owner, a change was also made in the 
safety-valve. It had originally been fitted with one of Hop- 
kinson’s patent, eonstructed for relieving the pressure either 
on the occurrence of low water or high steam, while the 
diameter of the valve was as much as 5 in., which was ample. 
In place of this, however, one wad attached only 14 in. in 
diameter, which had not one-fourth the area it should have 
had, while, in addition, it was of an old-fashioned construc- 
tion, long since discarded on account of its danger. The 
—_ for the valve, instead of being perfectly free, od 
through a stuffing box, which, on examination, I found to be 
packed. These stuffing boxes render the action of the valves 
very uncertain, and, if screwed down tightly, may prevent 
ther lifting altogether, especially when the valves are of so 
small a diameter as in the t instance. What the load 
upon the safety-valve was, it is not easy now to determine, 
since the lever has been blown away and the boiler tenter 
killed. But it was stated in evidence that the hand on the 
Bourdon pressure gauge pointed to nearly 50 1b. when the 
steam was blowing off strongly with a single weight of 15 Ib. 
upon the lever; and as cnsther weight of nearly eqal size 
was seen upon it ov the morning of the explosion, it would 
appear that the load on the valve may have 
100 Ib. on the square inch, independently of the effect on the 
stuffing box. 

Other points in the history of the boiler might be men- 
tioned, but the foregoing are those which most materially 
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from 80 to | be ‘ 
be held res ible for them, while it would be well if some 

lan could be devised for also indicating the precise quality. 
fe may also be pointed out that every boiler should be 
equipped with two efficient safety valves, while it may be 
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contributed to the explosion. From what has been said it 
will be seen that the bistory of the boiler throughout was 
a most unfortunate one. The plates with which the boiler 
was made were bad to begin with. The repairs were in- 
efficiently completed, and: the boiler allowed to be severely 
weakened external corrosion, added to which, it was 
equipped with an amefficient and dangerous safety-valve, so 


| that the explosion is attributed to the combined influence of 


bad material, extensive weakening of the plates from external 
corrosion, and excessive pressure of steam. 

The fact is not lost sight of that it was clearly given in 
evidence that the engine tenter was known to gag the alarm 
whistle by tying round it a piece of rag. This act was 
certainly out of order, but probably done in ignorance, 
while gagging the alarm whistle did not blow up the boiler. 
If it had, the equipments must indeed have been dangerous 
for such an explosion as the one under consideration to have 
been caused simply by a paltry piece of rag. There can be 
little doubt that the boiler tenter was not one of the most 


| eompetent or careful of men, but some more practical lesson 


should be drawn from this fatal catastrophe than to throw 
the onus of fifteen deaths upon an ighorant stoker already 
killed by the explosion. a 
Without wishing to cast any reflections on individuals for 
a catastrophe now irremediable, this opportunity may be 
taken of pointing out the great mischief that is done by the 
urchase and use of so-called “cheap” boilers. “Cheap” 
oilers so-called are a national loss, cheap only in name, 
costly enough in life and limb to those who op to work 
around them, and to the charitable public, who, as in the 
nt occasion, contribute to the sup of those who are 
Sisabled by the explosion. Cheap boi are dishonesties. 
No man has a right to use common plates for so important a 
machine as a steam boiler. On the plates of the present 
brands could be found, whereas every plate should 
branded with the maker's name, that they may 
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added that it is now a very general practice, and one well 
worthy of adoption, to have oat of these valves of dead 
weight pendulous construction weighted outside the boiler, 
and the other arran to blow off either for high steam or 
low water, and weighted inside the boiler. Had such been 
the case in the present instance, it would have been ex- 
tremely difficult br the attendant to have tam with 
them and to have worked the boiler above the right pressure, 
however ignorant he might have been. In fact he could not 
have done so without positive and skilled malice. 

I trust, Mr. Coroner, you will excuse my making these 
simple suggestions. It is in your power in conducting this 
important inquiry, and in that of jury by whom you are 
assisted, to render a national serview plate: speaking eat the 
subject of this explosion, and by iy calling attention to 
the mischief arising from cheap boilers, cheap plates, cheap 
equipments, and cheap boiler-tenting. explosions 
occur every year, by which some 70 or 80 lives are sacrificed, 
and it isin the power of coroners and their juries to 
much reduce the number of these sad ph om if no 
altogether to put them down, simply by the force of searching 
investigation and plain speaking. 

As a rule, boilers burst simply because they are bad. Of 
this, the explosion under consideration is an illustration ; and 
to bring the whole matter to a conclusion in a. word it may 
be said that this explosion, by which 15 persons have been 
killed and some 20 or 30 others injured, arose simply from a 
bad boiler. I remain, Sir, yours faithfully, 

Laviseton E. Fiercuer. 
Chief Engineer. 


NOTES FROM THE NORTH. 
Guiascow, Wednesday. 

Glasgow Pig-iron Market——There has not been much 
variation in the price of Sectch pig iron during the week. 
This day week 50s. 74d. and 50s. oh cash, and 50s. 104d. and 
5is.a month were the prices at which business was done, 
and to-day almost exactly the same prices bave prevailed in 
the market. On Monday a shade lower was the rule. During 
the week several of the more famous brands have been 
brought down a shilling per ton; this is the case with 
Shotte, Eglington, and Gartsherrie ; Coltmess has since fallen 
sixpence per ton. The quotations for No. 1 Coltness and 
No. 1 Gartsherrie are now at 58s, 6d. and 58s. respectively. 
Some of the iron merchants are suggesting that if the decline 
in the price of Scotch pig iron proceeds much further, Scot- 
land will be exporting to, castead of importing from, Middles- 
borough. The imports of Cleveland pig irom are now very 

g, but the exports of Seotch iron are keeping up pretty 
; last week they amounted to upwards of 13,000 tons. 

Scotch Bills in Parliament—The Glasgow Corporation 
Gas Purchase, &c., Bill was read a third time in the House of 
Lords last evening, and passed; and the Glasgow City 
Union Railway Bill came before Lord Redesdale yesterday 
as an unopposed Bill. It was passed. The Portobello Pier 
Bill, formerly mentioned, has also been before Lord Redes- 
dale this week. The noble lord would not pass it with any 
clause in it prohibiting the use of the pier on Sundays, and 
already the “ uneco guid” of Portobello are proposing to get 
up a public meeting to urge the withdrawal of the Bill. 

Mr. James Young's Gift.—At the annual meeting yester- 
day of the trustees of Anderson’s University, of which in- 
stitution Mr. James Young is president, the handsome dona- 
tion of 10,000/. from that gentleman was formally accepted, 
and the generous donor was most cordially thanked. It was 
stated that arrangements were being conducted with a view 
to giving the fullest practical effect to the wish of Mr. Young 
in making the munificent donation. I understand that the 
money will be specially devoted to the improvement and ex- 
tension of the chemical department of the institution. Most 
probably a new laboratory will be erected, and a professor- 
ship of technical chemistry founded and endowed. This en- 
dowment is to have a more local benefit than Mr, Whitworth’s 
endowment of scholarships in mechanical science, but, to a 


large extent, it may be regarded as its complement, for 
progress in the arts and sciences now involves a good 
theoretical and practical knowledge of chemical science as 
well as mechanics and engineering. Mr. Young is certainly 


well worthy of being named along with Mr. Whitworth. 

Young's Paraffine Light and Mineral Oil Company.—A | 
meeting of this company was held in Glasgow last week. 
The report was read, showing profits for the fifteen months 
ending April last amounting to between 50,0001. and 60,0004. 
Due provision having been made for depreciation of property, 
bad debts, &c., it was resolved to declare a dividend at the 
rate of 5 per cent. per annum for the fifteen months. The 
chairman, in moving the adoption of the report, gave a very 
satisfactory account of the present state of the concern, and 
explained his reasons for trusting that it would continue to 
improve. The proceedings concluded by the adoption of a 
resolution apportioning 1000/7. to the directors for their 
Considering that of late the mineral oil trade has 
not been in such a flourishing state as when the company 
was formed three or four years ago, the dividend just de- 
clared shows that there is some room for expecting a good 
futuré for the business. The American oil wells are no longer 
flowing wells, they must be pumped, and this is another 
good reason for believing that the oil trade of Britain is yet 
destined to flourish. 

Postponement of the Nine Hours’ Movement among the 
Glasgow Joiners.—A general meeting of the joiners belong- 
ing to Glasgow and the neighbourhood, was held last week, 
for the purpose of hearing the reports of deputations ep 
pointed to wait upon the employers with regard to the 
nine hours’ movement. After calling over the roll of shops 
it was found that eighteen employers were willing to t 
the limitation of working hours desired, and the remainder 
were either not waited upon or were opposed to the redue- 
tion. After considerable discussion as to the prospects of 


the movement, it was duly ae wy that the men should 
led to 


services. 


A good deal of discussion ensued, and an amendment was 
ultim earried that the notice should not -be acted on 
till Ist , 1870. 


ig tindin’ a very summer in the chipbuilding trade. 
account of iron being used largely instead of wood at 
Aberdeen, . 28 im amost.other shipbuilding ports, a large 
number of carpenters were lately discharged from one of 
the yards. by Banyo all got employment, however, in the 
Soesien ssccliees is a ret say indication of the idea 
——' ¥ realised, but it is considered quite 
within the bounds of ago A that some of the ie- 
a firms of the Thames may come and “ set up shep” 
on the Clyde. If they already have the requisite plant and 
the practical skill they may succeed in re-establi them- 
selves by coming north, where they will find chea 
highly skilled Isbour, cheap iron and coals, and “a fair field 
and no favour.” 

The Proposed Dock at Burntisland and the Railway 
Scheme.—After quoting the paragraph which appeared 
this subject in Exsotveerine, on the 4th instant, 
Dunfermline Press writes as follows:—* We are surprised 


£ 


that this scheme has not met with more prompt 
and support from official sources. The public may said 
to unanunously approve of it. Indeed, there ean be no 


question as to its superority. The high level shipment of 
coal recommends it to shippers; the directness of the pro- 
posed connexion with the coalfields secures its acceptance 
with the coalmasters. The easy gradients and general 
facilities of construction approve it in an engineering aspect, 
and the immense traflie already existing, besides what would 
certainly be further developed, guarantees the er ane finan- 
cially. The community of Dunfermline look at the scheme 
with great interest, we are assured, and, we doubt not, all 
the proprietors whose lands the new line would intersect, 
will a maa it most cordially. It is therefore to he hoped 
that a prospectus will soon be issued.” The en 

part of the scheme has been devised by Mr. Meck of Stm- 
derland. To connect Crossgates, and therefore Dunfermline 
with Burntisland direct, would only require seven miles of 
railway, whereas the detour at present is so great that the 
length of railway is twenty-two miles. 


LIVERPOOL NOTES. 
LiverPoot, Wednesday. 

The New Waterworks for Widnes.—The new waterworks 
for this important Cheshire town are rapidly ap ing 
completion, and a committee has been appointed to make 
arrangements for celebrating the opening on an early day. 
The amount of the original contract was 30,9691. Ibs. od, 
but there is still a balance of 8,4701. 16s. 3d. due to the con- 
tractor, which will make the cost of the works 39,4401, 12s. 
In addition to this there is 4500/. for Parliamentary and 
arbitration expenses; cost of gas and water undertaking, 
17,8381. ; temporary water supply, 184/. 4s. 9d. ; and exten- 
sions, $000/., giving a total expenditure of close upon 50,000/, 

Preston Corporation Waterworks Bill.—This Bill, apply- 


coal. They say: “ This coal is of a uality for gene- 
, soot, and smoke, than several ions of 
elsh coal It is not suited for the 
as it is liable to choke the 





Lest ad iiboess of the MUlIRs of. tate, tha beet iodine 
gooms © ret i 
the newly formed Iron and Steel Institute  uhiebdne ey 


south Beatie "Routh fae, Mlecorough, be vs 
ire, ., WAS 
held under the preside his Grace the Duke of Devon- 


-Mlelivered a lengthy and ex- 
haustive inaugural addréss. His Grace explained the ob- 
of the institute, whieh “are to afford a means of com- 
munication between members of the iron and steel trades 
a ring upon the man , Ox- 

all q a with wages and trace 

and to. meetings for the 

di and scientific subj bear- 

the Fg, hr gerne ofiron and steel. He 
success ‘wh er the formation of 
agricultural societies, saw no reason why 
should to the iron trade by asso- 
Grace Fm og ddr the early history 

of which was mentioned by Homer 
been asserted by Mr. Layard 

to have been known in Assyria in 900 nc. He then 
noticed the early methods ‘of manufacture down to the 
period of the use of coal, which gave such a vast impetus to 
the manufacture of iron in this country, and afterwards re- 
ferred to the invention of the “ hot blast,” the increased sup- 
plies of ore, and other causes which had contributed to the 
i of the iron manufacture. processes 
and steel are manufactured 
t referred to the utilisa- 
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portance, were econony in 
greater utilisation of the 
ce in the dockyards in 
portant to obtain the 
though chemistry had been 
‘manufacture, yet the chemistry of 
obscure and un- 
@ brief but eloquent 
of iron a8 an essential necessary 
Fother; i i, M.P., moved a 
Grace for his address, and requested 
that it should be printed. Mr. Isaae L. Boll seconded the 
resolution, which was carried by acclamation. 

Tux Beruvpsa Docn.—Preparations for the departure of 
the Bermuda doek from Sheerness were commenced on 
Tuesday last by pumping out 6000 tons of water which had 
been itted into the lower chambers for working purposes, 
getting the chain cables ready for slipping, and ing the 
powertul steamtugs detailed to tow the dock from Stangate 
Creek down Sheerness harbour to the Nore. The Locust and 


s 





ing for a to obtain an inereased supply of water, came 
before the Committee of the House of Lords on Monday last. 
It was opposed by Mr. Le Gendre Nicholas Starkie, of | 
Humtroyde, Miss Farrington, and a few others; but the 
Committee decided that the petitioners had no locus standi, | 
and the Bill aecordingly passed uno’ 1. The mayor, | 
town clerk, and other otheinle attended bafore their lordships 
and explained the reasons of the corporation for seeking ex- 
tended powers. 

Light Dues and Lighthouses —A recent Parliamentary 
paper gives some particulars as to the amount and collection 
of the light dues and the expenditure upon the lighthouses. 
During the twelve months of 1868 the total amount of light 
dues received from the Trinity House, the Dublin Ballast 
Board, and the Northern Lights' Commissioners, was 369,738/. 
Of this sum Trinity House contributed upwards of 300,000L, 
and the Irish lighthouses only some 20,0001. The expendi- 
ture for the same period amounted to 305,000I., of which the 
Irish lighthouses received about three times the revenue 
yielded fy them, the Scotch lights received exactly as much 
as they yielded, and there was expended on the English 
lights about two-thirds of their earnings. The sum of 
47,0001, was expended in new lighthouses and other works, 
a large portion of which was incurred on the Scotch Dun- 
beartach light. 

Wigan Coal.—An attempt has been made by the Lan- 
cashire and Cheshire Coal Association to get the merits of 
Lancashire coal recognised by the Government, and to get 
it supplied for marine pur alone with the Welsh steam 
coal Ptherto almost exclusively used by the Admiralty. A 
quantity of Wigan steam coal has been tested as fuel for 
marine purposes, and with very satisfactory results. The 
officers of the steamship Camel report as follows: “ These 
coals are the most economical coals used for nearly three 
years; the duties of the engines have been accomplished 
easier, or otherwise more steam generated than with common 
Welsh or a mixture of Newcastle. These coals make very 
few ashes, and also very few clinkers. There is more smoke, 
but not so much as from Newenstle. With the exception of 
the Risea Rock coal, they are the best used for fourteen 
years.” The officers of the Hercules say: “This coal is of 
good quality, little smoke, average amount of clinker and 
unconsumable ashes, burning fast, estimated economical 
value as compared with best Welsh coal 100: Wigan 92.” 





abide by the notice as forwa: the a and 
commence working nine hours per day on the lst July nest. 


The officers of the Serapis differ somewhat from the fore- 
going—indeed report ie unfavourably of the Lancashire 


Bustler were lashed on the port side, the Monkey and Adder 
on the starboard side, the Scotia and Angeria towing ahead. 
The Sheerness s some distance in advance, pilotin 


and sanrog the way. In company were the Bussard, 
Medusa, Wildfire, poe, Terrible. Ev 


erything being thus in 
readiness, and the utmost precaution having been taken to 


, insure the safe passage of the dock through the comparativel 


shallow waters of the upper harbour, the cables of the doe 
were slipped at 4.20 on Wednesday morning, and in the 
calmest of calm weather, the dock thus made the first 
movement on her passage out. The progress was of necessity 
slow, but by 5.80 the dock and the convoy had rounded 
Garrison-Point Fort—a distance of nearly four miles from 
the creek where she had been moored. On arriving at 
the Nore the Agincourt and Northumberland, ironciads, 
were found to be in waiting with their steam ups ready to 
commence the task of towing the dock to Madeira. The 
dock was taken under the stern of the Northumberland, and 
at once made fast to one of the immense hempen haweers 
constructed especially for the purpose, and measuring nearly 
30 in. in circumference. The tugs were then cast off, and 
second hawser was passed from the Northumberland to the 
stern of the Agincourt and secured, the Terrible at the same 
time taking % a at the stern of the dock to assist 
in steering. To afford some idea of the magnitude of the 
undertaking as regards towing and steering the immense 
structure, it may be naidlionad that the length of the 
“ procession” in the order above described was upwards of 
3400 ft. Captain May, of the Northumberland, the senior 
officer of the squadron, assumed the and will 
direct the entire reas of the voyage to Madeira. Navi- 
gating Lieutenant Gomes Brockman, the Queen's pilot, 
navigated the squadron to the Downs, the dock itself being 
under the management of Mr, Barnaby, the Admiralty 
overseer, who has with hima crew of 70 sailors. On arriv- 
ing at Madeira the Warrior and Black Prince will take the 
places of the Northumberland and Agincourt. The voyage 
will then be resumed direct fas Seana: wee, oe to port 
of destination the Barracouta and other vessels have 
directed to relieve the ironclads and navigate the dock to her 
final moori The greatest commendation is due to 
Captain the Hon. A. A. Cochrane, C.B., for his assistance 


in preparing the dock for i 
o cepoeed Eely to cobtribute in any way to the salety 


th 
of the huge structure during so difficult a voyage. 
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[June 25, 1869, 








A rew weeks ago (vide page 317 of the present volume) 
we directed the attention of our readers to the system of 
working blast and other furnaces proposed by Herr Charles 
Schinz, of Strasbourg. It will be remembered by those who 
read our former article that the main feature in Herr 
Schinz’s system consists in forcing into the furnace, in the 
same manner as the blast, a supply of carbonic oxide gas, 
this gas replacing a certain proportion of the solid fuel sup- 
plied in the ordinary way. As we explained in our former 
notice, one of the effects of this system of working is to 
diminish the quantity of nitrogen passed through the furnace, 
and consequently the quantity contained in the waste gases, 
whilst it 2 appears probable—for reasons which we shall 
explain fully on a future oecasion—that the rate of working 
or reducing power of the furnace would also be greater than 
that of one of the same size worked in the ordinary way. Of 
this subject, however, we do not intend to speak further 
here, the special object of the present notice being to describe 
a form of gas generator designed by Herr Schinz for being 
worked on the system which we have already described, as 
applied to blast furnaces. 

ferring to the engravings, it will be seen that Herr 
Schinz constructs these gas generators as follows: In the 
arched interior of each generator there are formed two rec- 
tangular oblong chambers, these chambers, which reach from 
end to end, acting as furnaces. Along both sides of each 
furnace are placed the channels and pipes for the air and 
carbonic oxide gas, the latter being within the former; and 
it is preferred by Mr. Schinz that the furnaces shall be of 
such length as to receive four tuyeres on each side. The 
furnaces, which are open at the bottom, rest each upon a 
cast-iron plate supported by brickwork, and in the open space 
or chamber below each furnace is a carriage which carries a 
second plate fitting accurately against the sides and ends of 
the first plate. This second plate acts asa sliding bottom 
to the furnace. At the front end of the sliding bottom is 
formed a rectangular feed box of the length and width of the 
furnace, this box being provided with a loose bottom, which 
can be raised to the surface of the sliding bottom and again 
lowered by means of two vertical screws actuated by a worm 
wheel, nuts, and screws. For supplying the furnace, the 
carriage is drawn forward so as to bring the feed box outside 
the tor, and is then filled with fuel (which may be 
smali eval slack, or even coal dust or other refuse) and 
pushed back into a — exactly under the furnace, when 
its bottom is gradually raised by the gearing just mentioned, 
and the fuel thus introduced. The carriage is then again 
drawn forward, and the fuel resting on the sliding bottom, 
the box bottom is lowered and the box refilled with fuel 
ready to be transferred to the furnace when wanted. The 
ashes which will by degrees accumulate upon the fuel will 
fall over the sides of the furnace, whence they can be from 
time to time scraped out through doors fitted in the front of 
the generator. 
In our engravings, Fig. 1 represents a horizontal section 




















through the line M, N, Fig. 2; Fig. 2 is a vertical cross 
section through the line D, E, F, Fig. 3; Fig. 3 is a longitu- 
dinal vertical section through the line A, B, C, Fig. 2; and 
Fig. 4 is an under side view of the carriage and feed box 
forming part of the generator. 

Into the hearths or furnaces, 1,1, of the generator the 
tuyeres, 2, for the air and the tuyeres, 3, for the carbonic 
oxide gas open, while 4 is the air or blast pipe in connexion 


with the blast engine, and 5 the channel which receives the | of the following data from Morin’s experimenis on traction, 


carbonic oxide gas through the tubes, 6. The platform or 
top, 7, of a carriage fits accurately against the cast-iron 
frame upon which the brickwork of the furnace, 1, rests. 
That end of the platform shown immediately under the 


furnace, 1, has a chamber or box, 8, formed in it, which acts | |. reported in “ Redtenbacher’s Resultate,” viz., two-wheeled 


as the feed box, whilst the other end of the platform serves 
as a sliding bottom to the furnace, 1. This box, 8, which is 
of the same length and width as the furnace itself, is fitted 





ON THE BICYCLE. 
To tue Epitor or ENGINEERING. 

Siz,—I was much pleased to see an article in the last 
number of your widely circulated paper on “ Velocipedes.” 
Merely looked on as a graceful scientific toy, I think the in- 
strument worthy of consideration, and am sanguine of its 
being made use of for purposes of travel. P ; 

If you will grant me the space, I would ask your insertion 


and Weisbach’s calculations of the work performed by a 
man walking, and by comparison find the economy in bicycle 
riding. ? 

Extracts from Morin’s experiments on traction on roads, 


carts having wheels 64 in. and 78 in. respectively in diameter, 


| and axles 24 in. diameter, with tyres 4 in. and 5 in. wide: 


with a piston, 9, which can be raised to the surface of the | 
box, 8, and again lowered by means of the two screws, 10, | 
worm wheel nuts and worm, 11, and handle, 12. In the | 
position which the carriages usually occupy, the furnaces, 1, 


are closed by the platform or sliding bottom, 7, and the front 


end of the carriage with the feed box, 8, projects beyond the | 
generator. For supplying the furnace with fuel, the feed | 
box, 8, is, as we have said, filled with the coal or other fuel, | 


and the carri is pushed back till the feed box, 8, is 
exactly in position under the furnace, 1, as represented in 
Figs. 2 and 3. The fuel in the feed box is now raised to the 
furnace by means of the piston, 9, and gearing connected 


For 64 in. For 78 in.? 
wheels. wheels. 
1 1 
0 rads pay 
mn very good macadam 683 50.8 
1 1 
On good paved road 86.3 eee inva 
1 1 


Parisian paved roads ... oss . 
Jue ou 


Telford’s older experiments gave #7; on paved roads, and ¢ 
on macadam ; also, I believe, with common laden wagons 


| without springs. 


with it; and when the top of the piston, 9, has come | 


to the level of the platform, the carriage is drawn forward | 


again, and the chamber refilled with fuel ready for the next 
charge. The sides of the furnaces are bevelled off at the top 


to allow the ashes, which are gradually raised to the surface, | 


to fall over into the spaces, 13, whence they are from time to 
time removed through doors fitted in the ends of the genera- 
tor. Fuel of the worst description, even in the condition of 
powder, can be used in these generators. The generators 
are also applicable for making ordi gas, the tuyeres, 3, 


and channels and pipes, 6 and 6, being in this case dispensed | 


with. 





Toe Towsr Scvrway.—The Tower Subway has now 
passed the nearest approach to the bed of the river, the top 
of the tunnel being 23 ft. below the bed, and the engi- 
neer, Mr. Peter W. , jun., reports that at the present 
rate of progress the tunnel will reach high water mark on 
the Surrey side in ten weeks. The ground, it is said, is so 
dry that the New River Com 


has to be taken from the ‘or the cement used in the 


"s water laid on the works | 


Now, for the other side of the question: 

Weisbach, in his “ Ingénieur and Maschinen Mechanik,” 
latest edition, 1865, second volume, page 323, computes the 
work done in walking on a level road to be equal to the 
weight of the person multiplied by yyth of the speed per 
minute. : 

Now, if we suppose a man to weigh 140 th., and to walk 
at the rate of 3 miles per hour, we should have, by Wiesbach's 
rule, 140 x *9%°=3080 foot-pounds per minute as the work 
done by walking. 

I compute the traction for a bicycle to be at the very 
outside 7th when going about 10 miles per hour ; for, as a 
carriage, the velocipede is nearly perfection, and is fitted with 
aspring. Taking the weight of man and machine together 
as 210 tb., and traction at ysth, we should get for the speed 
of velocipede when the rider worked up to the same power 
as when on foot : 2°*°=1026.66 ft. per minute, or about 
11.6 miles hour. 

I think Weisbach’s estimate of walking to be too high, and 
my own of the traction for a bicycle to be too high also. If 
we thus estimate walking to be equal to 1820 foot-pounds, 
and traction at ,},th, we get a speed of 10.3 miles per hour 


tunnel. Air is supplied to the men by a steam engine, | for the velocipede. It must, however, be remembered that 
at the shafts. Communication between the men at the | it takes months of practice to folly acquire the use of a 
0 


face of the works and the top of the shafts is effected by an 
electric telegraph laid down for that purpose. 








“two-wheeled horse.” 


urs respectfully, 
London, June 21, 1869. . Ve 
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PLAITING EIGHT-STRAND 





We extract from a handy liitle work, entitled Zhe 
Vodern Practice of American Machinists and Ean- 
gineers,* by Mr. Egbert P. Watson, the following de- 
scription of the method of plaiting eight-strand gasket, 
which will be read with interest by many of our 
readers : 

Many an engineer who makes his own packing is contented 
to use a simple three strand loosely-plaited gasket, for all 
purposes whatever, from packing a simple governor valve 
stem, up to the piston rod, or air-pump Packet. Believing 
as we do that an eight-strand gasket is much superior to the 
ordinary kind, that it will wear longer, is a better shape to 
conform to its situation, and that it requires less compression 
from the gland to bring it up against the rod, we have here 
illustrated the gasket itself, and also the principle of layin 
it up. We have endeavoured to make both the article on 
engravings simple and clear, and hope that the practical 
engineer will derive some benefit from our exposition. 

Fig. 1 is the gasket as it appears finished, and in Fig. 2, is 
given the first step toward forming it. 

The operator takes eight strands, as shown. These are 
tied in the centre, and numbered, for the convenience of the 
reader, from 1 to 8. 

In Fig. 3 we have the two strands, 3 and 4, crossed under 
5 and 6, and the thumb and forefinger of the left hand 
represented as closing upon these strands to retain them in 
place. In Fig. 4 we have the real commencement of plait- 
ing the gasket, and here is the point where the principle is 
first employed. This principle is that the strand, whatever 
one it may be the operator has hold of, must pass under all 
the strands, and over two strands. This is the key to the 
whole matter. It must also be borne in mind that the top 
strand of allon each side, is the one to be taken hold of 
alternately. In Fig. 4 the finger and thumb of the 
right hand are shown grasping the strand No. 8; the left 
hand being supposed to hold the crossed strands, Now 
look at the hand that grasps strand No. 8; it is inserted 
between strands 2 and 5, aah behind all the strands except 
1 and 2; therefore when strand No. 8 is brought under all 
the strands except 1 and 2, and over strands 6 and 6, it will 
appear as in Fig. 5, where strand No. 8 is shown drawn 
around, but not up to its place; the fingers of the right 
hand grasp it, and the left hand keeps the crossed ones, 3, 4, 
5, 6, together. 

In the next figure, which is 6, the strand No. 8 is shown 
loosely drawn up to its place; the operator’s hand going 
under all the strands for No. 1. This strand is to be brought 
under and behind all the other strands, and in between 
strands 3 and 4 where the hand enters, and thence over 3 
and 8 as shown in Fig.7. Thus the principle of this gasket 
is illustrated, for it 1s only necessary to go between each 
alternate set of strands on either side—to take the topmost 
strand alternately, and to lay it over two strands, to make 
a hard, firm, and even piece of packing. 

Some engineers prefer to use a central core of india-rubber, 
plaiting the strands over and about it, so that the rubber | 





* Philadelphia: Henry Carey Baird. — 


| ampton, at 11.15 a.m.on the 15th inst., the City of Paris | 
| having arrived off Queenstown at 12.15 a.m. on the same day. | 
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exerts its elastic foree, but is not injured by the heat and , 


grease of the machinery. This can be done very easily with 
the eight-strand gasket by merely allowing the rubber to 
occupy a central position between the strands, four on one 
side and four upon the other; the rubber must be cut square 


and to the proper size, and when it is overlaid with the | 
strands it should be larger than the recess in the stuffing- | 
in order to get it | 


box, so that it will have to be com 
in; it will then tend to cling about the rod and wear a long 
time with good usage. 

Let the Sestuner not be discouraged at the first trial if he 
does not succeed, for the process is, in reality, a simple one, 
and inexperienced persons have made gaskets from these 
drawings at the first trial. The 
while reading this description, and we hope all 
made clear and simple, so that a little practice will, as in all 


other cases, render the braiding of a square gasket as casy | 


as one of three strands. 





Sir Joun Brown anv Co. (Lamirep).— 
John Brown and Co. (Limited), to be presented at Sheffield 
on the 28th inst., recommends a dividend of 41. 18s. 3d. per 
share. 

Rarip Ocean Sreamina.—Considerable interest was | 
excited in the month of February last by the fact of the | 
Cunard steamship Russia, Captain J. Cook, and the Inman 
steamer City of Paris, Captain Kennedy, both iron screw 
vessels of great speed, having left New York for Queens- 
town on the same day, and within a short time of each 
other, and heavy bets were made in Liverpool on the re- 





sult. The City of Paris on that occasion gained 42 minutes | 


on her great rival, she having made the voyage across the | 


Atlantic in 8 days 19 hours 23 minutes, and the Russia | by Gas,” which a 


in 8 days 20 hours 5 minutes, the distance from New 


York to Queenstown being about 2855 miles. A similar | Regent’s Park, patents} arrange 


race has just accidentally occurred between the City 
of Paris ard the North German Lloyd serew steam | 
ship Main, Captain K. von ay both these mag- 

niftcent vessels having left New York on the 6th |} 
inst., within an hour anda half of each other, the Inman 
steamer having the start. The Main got to sea at 5.15 p.., | 
on that day, when the City of Paris was already out of sight ; | 
at 6 o'clock the next morning the two vessels were abreast of | 
each other; at 7 p.m. the Main was 10 miles ahead ; at day- | 
light on the 7th she was 15 miles ahead, and at noon on that 
day lost sight of the City of Paris, the weather being fine, 
with a clear sky. From this time the two steamers con- 
tinued their respective voyages without again sighting each 
other. The Main the Needles, en route for South- 


The port of Queenstown being nearer to New York by about | 
280 miles, or 22 hours’ steaming, than Southampton, the | 
Main, had her destination been own, would have 
arrived there at 1.15 p.m. on the 14th inst.; and as she left 
New York an hour and a half later, there was a result in her 
favour of 12) hours over the reg ey Inman — -| 
Neither company permits any racing, but every art of sea- | 
manship wun Geuiibees pains on beasd both vessels. 





| Euston-road, St. 
rt of | 





GASKET. 





Ffumpsucr. 


RECENT pone oot 
Tur following specifications of com tents are a 
dated within as pan 1868; and that year should be given 
in ordering them, at the annexed prices, from the Great Seal 
Patent Office, C -lane. 
(No. 2809, 10d.) Michael Henry, of 68, Fleet-street, 
tents, ax the agent of Pierre Michaud and Louis Joseph 
— of 17, Boulevart St. Martin, Paris, an arran t of 
weighing crane in which the weight of the load is ascertained 
by its action on a bent lever, one arm of which is loaded 
while the other is connected, by a tie rod, with the top of 
the crane jib. The patent includes various modifications of 


this apparatus. 
rag should be laid up | 
ints are 


(No. 2810, 4d.) Henry Brooke Woodcock, of Lowmoor, 
patents the manufacture of what he terms a “new metal” 
(?) by mixing small pieces of steel with pig or refined metal 
in the puddling furnace. : 

(No. 2814, ? Edward Turner, of 20, Thrissell-Street, 

"hillips, Bristol, patents methods of prepar- 
ing packing for piston rods, &., from the inner bark of the 
linden or lime tree. 

(No. 2823, 8d.) Jonathan Dumbleton Pinfold, of Rugby, 


| patents the use of a metal surface acting against a stone 


surface for the purpose of grinding grain. ; 

(No. 2831, 1s. 2d.) Martin Benson, of 14, Hinde-strect, 
Manchester, patents, as the agent of James Riley Maxwell 
and Ezra Cope, of Cincinnati, U.S., the form of steam pump 


| of which we gave some particulars on pege 384 of the present 


volume. 

(No. 2834, 10d.) Charles de Bergue, of 10, Strand, patente 
the very handy arrangement of gas cooking stove of which 
we expressed our opinion in the article entitled “ Cooking 

on 410 of our last number. 
.) Francis Brady, of 6, St. John’s terrace, 
nts of road sweeping 
machines and excavating machines. We could scarcely 
describe these machines clear! without the aid of drawings, 
and these we may yokeos or lish in a future number. 

(No. 2863, 1s.) illiam Edward Newton, of 66, Chancery- 
lane, patents, as the t of Henry Clark Sergeant, of New 
York, arrangements of direct-acting steam pumps. Accord - 
ing to one plan described in this patent, two cylinders, paced 
in a line with each other, are employed, the pistons in these 
cylinders being connected to one rod, so that they move 
together. One end of each cylinder is in communication 
with the water to be raised, while the other end eorsmunicates 
with the steam supply and exhaust pipes alternately. Fach 
cylinder is thus—as the pistons move to and fro—charged 
with steam{and water alternately, an admirable arrangement 
for cooling the cylinders and causing a great waste of steam. 


(No. 2836, 1s. 


Both this and the other a: in the patent 
have other serious guactical Sefoets to which we need not 
allude here. 


(No. 2864, 28.) Alexander Francis Campbell, of Great 
Plumstead, patents what he terms “improvements in the 
construction of ships for carrying passengers, dc.” Mr. 
Campbell's is that the , cargo, &e., to be 
conveyed, shall be stowed in a vessel or vessels which shell 
be towed by another yessel provided, we suppose, with 
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steam powen: What there is 
quite see; but we do see many objections to it. 

(No, 2868, Sd.) Thomas Jones, Joseph Jones, James 
Brandwood, and John Wren, of Manchester, patent arrange- 
ments for admitting air at the bridge of boiler furnaces. 
According to this plan the air is led through pasages formed 
in the fire bars, and after being thus heated is led into the 
hollow bridge and is thence discharged through suitable 
openings, so as to come in contect with the gases escaping 
from the fire. 

(No, 2869, 10d.) John Henry Johnson, of 47, Lincoln’s- 





inn-fields, patents, as the agent of Clement Sauvage, of Paris, 
arrangementa for i uid fuel, which we may possibly 
deseribe in an outer 


(No. 2871, 4d.) Raber Dal, of Compton-sved, Islington, 
patents fixing the sides of a low the water-line, 
perforated pipes filled with s composition which evolves 
“a strong gas or vapour le of oying all barnacles 
or other animal or vegetable life, capolie fouling ships’ 
bottoms”! What a terrifie ges must be; and how 
delightful to be on board @ Vessel with it bubbling up ail 
round ! 

(No. 2872, 10d.) William Clissold, of Dudbridge Works, 
near Stroud, patents i for feeding carding machines, 
which it would require the aid of drawings to deseribe. 

(No. 2877, 10d.) Henrietta Vansittart, of Richmond, 
patents improvements in the construction of the screw 
5 pee patented by Messrs, Lowe and Harris in 1562, 

Ve cannot describe Mrs. Vansittart’s plans fally in a brief 
notice like the present, and we shall only say, therefore, 
that they consist in forming the outer edges of the propeller 
biades with compound curves, the nature of which is de- 
pendant upon the lines of the vessel to which the propeller 
is to be applied. We shall speak of these plans more fully 
on a future oceasion. 

(No. 2881, 1s.104.) William Needham and James Kite, 
of Vauxhall, patent arrangements of filter presses, which are 
well worthy of the attention of those interested in such appa- 
ratus; but which we cannot deseribe briefly. 

(No. 2882, 10d.) John Smith and James Dewdney, of 

27, Leadenhall-street, patent arrangements of steam boilers 
with pendant water tubes having inner tubes for assisting the 
circulation of the water, A ing to these plans the outer 
tubes depend from the crown of the firebox, in the usual 
way whilst the inner tubes are hung from a kind of upper 
perforated tube-plate fixed a few inches above the crown 
plate. There appears to us to be many serious practical 
objections to this gomes t, and we cannot see that it 
resents any corresponding vantages. 
. (No. 2807, lid.) G Senders ot Birmingham, patents, 
as the agent of Richard David Sanders, of Bombay, an 
arrangement of equilibrium valve applied asa safety valve. 
The employment of such valves as safety valves has been 
often proposed. 

(No. 2905, 8d.) John Kirk, of Woolwich, and John 
Batstone, of Westminster, patent methods of attaching 
armour plates to vessels, &c. The main feature in these 
proposed fastenings (which it would require drawings to 
describe clearly) is that they do not require any holes right 
through the armour plates. They would, however, be 
expensive to apply, and still more expensive to replace in 
the event of fracture. 

(No. 2015, Is. 10d.) William Leatham, of Brooksfield 
Works, Hunslet-road, Leeds, patents various boiler fittings 
and apparatus for drawing off water from steam pipes, which 
it would require drawings to describe. 

(No. 2028, 10d.) William Thomas, of 5, Ellinor-street, 
Carnarvon, patents making circular saws for cutting slate 
and stone in segments bolted together, each segment forming 
one tooth. 

(No. 20929, 2s. 10d.) Arthur McNutt Weir and Marshall 
Arthur Weir, of Elm Lodge, Newton-road, Bayswater, 
patent pneumatic signalling apparatus for effecting inter- 
communication on railway trains, which we could not de- 
scribe briefly. 

(No. 2980, 10d.) Hamilton Woods, of Salford, patents 
the arrangement of apparatus for heating water by means of 
steam, which we illustrated on page 245 of our last volume,and 
of which we have already had occasion to speak favourably. 


THE PATENT JOURNAL. 


Grants of Provisional Protection for Six 
onths. 

49. James Danste Monaison, 27, Grange-road, Edinburgh, * Im- 
provements in heating and ventilating buildings and ships by 
spperatus for warming, circulating, and purifying air and water, 
and for employing the same as sanitary agents, also applicable 


for cooking purposes,” 

980, Joun Benton Guiptey, 1, Ingram-court, Fenchurch-street, 
“ Improved rT pulp.” 

1232. JOWASN Hetynrca Aveust BLeckMAnNN, Solingen, “ Im- 


provements in breechloading firearms, part of such improve- 
ments being also applicabie to other firearms.” 

1298, Jossrn Henay Sams, Aberdeen, “ Improvements in seed- 
sowing machines.” 

1404. Faepericx Esewezen Saxpy, 68 Great 
Liverpool, and Iviz MACKIn MoGones, 72, 
Liverpool, “ A new and improved velocipede.” 

1578, 1LLIAM GuRen, Garforth, “A new and improved sppa- 
ratus for cleaning flower and garden pots.” 

1631. Erweate Tavior, Central Works, New Market-street, 
Blackburn, “ Aa improved method of and apparatus for washing, 
wringine. ling, churning, and agitating liquids.” 

1569. JOHN GARRETT TONGI®, 34, Soathampton-buildings, “ Im- 

provements in machinery for entting wood and other sub- 


Howard-atreet, 
Upper Pitt-street, 


stances, 

1573. AncuipaALD Museo, Arbroath, and WitiaAmM BEeNsver 
ADAMBON, Glasgow, “ lmprovements in treating certain metallic 
eubdstances and certain metallic articics part of which improve- 
menta are also icable to the construction of tools for cutting 
stone, slate, ma’ and other similiar meterials.” 

1683, Roemer OeLey, Axminster, “Improvements in invalid 
bedstaads.” 

161. Lowm Jonx CaossieyY and Ricnanp Hanson, Halifax 
* Lmprovements in yarns and in apparatus employed. 
therein, part of which improvements are also applicable for re- 

gulating the pressure of steam and other fluids.” 


new in this plan we don’t | 





1641, Jawes Wiison, 2, Royal Exchange-buildings, “ Improve- 
ments in the manufactare of wrought iron.” 

1675, Grores Paestos and Sous Pussties, Deptford, “ Improve- 
ments in lamps for signalling.’ 

1604. Joww ALLEN Brxoiey, Burton-on-Trent, “An improved 
attemperator for union and tunning casks ased in brewing. 

1698. Josern Unparn, Ivry-sur-Seine, near Paris, “ Improvements 
in the manufacture of wax and other like candies, and in 
epparatus therefor.” 

1702, NATHANIEL Surrn, Gpomes Surrn, and Eowin Sars, 
Thrapston, “ Improvements in the mode of cutting and skiving 
leather and other materials, and in means or spparatas employed 
therein.” . y 

1712. BaLpwin FcLroRnp Wearupanos, 77, Chancery lane, “ An 

improved safety hag for conveying despatches or other articles 

of value by sea.” - 

1718, Jou~ Horxoysox, Leeds, “ Improvements in the mannfac- 
ture of artificial fuel.” be 

1714. WittiaM Rosget Laks, & Southampton-buildings, “ Im- 

provements in apugenene for generating steam and for heating 

and cooling fluids.” 

1715. Jonn Lioye, Lilleshall Iron Company, near Shifnal, 
“ Improvements in the constraetion of fans for ventilating. 

1717. Franco Rave, Manchester, “An improved method of 
extracting colour from vegetable matter.” 

1719. Walter Vavenan Morea, Cannon-street, “ Improve- 
ments in the manufacture of crucibles and other refractory 
articles or vessels,” 

1721. Joux Hexny Jounson, 47, Lincoln’s-inn-fields, “ Improve- 
ments in the manufacture of iron.” 

1723. Cant WOLFGANG PETERSEN, Norton Folgate, “ Improve- 
ments in lifeboats and the mode of propelling and ventilating 
the same, the said improvements being also applicable to steam 
tugs, pilot boats, tenders, and « ther floating bodies.” ; 

1724. James Enoe, Bolton-le-moors, “ improvements in steam 
engines and in apparatus eraployed im comnexion therewith.” 


1725. Evwarp Stsewaxr Jones, Liverpool, ~ Improvements in 
velocipedes.” : 
1796. Evwanrp Tuomas Hvenss, 128, Chancery-lane. “ Improve- 


ments in machinery for the manufacture of wood-boring instru- 
ments and in augur bits.’ 

1727. Jons Farmer, Cannock, “Improvements in reaping and 
mowing machines.” 

1728, Tuomas Best, Faunce-street, Kennington-park, “ Improve- 
ments in the manufacture of velocipedes. ” 

1730, Groner Wrtuiam Lay, St, John’s-road, Croydon, “ Im- 
provements in the insnufacture of ornamental articies in wood 
in imitation of carving.” 

1731. Joseen Doxe, Havelock House, Mannamead, near Ply- 
muuih, “Improvements in the manufacture of plaster and 
cement.” 

732, Epwargp Marvew Syvep, janior, Navarino-road, Dalston, 
“ Improvements in the manufacture of sleepers to be employed 
for the permanent ways of railways and tramways, and for the 
foundation of palisades or railings.” 

1738. Rosert Bacsnaw Pius and Rosser Georos, Worcester, 
‘Improvements in sewing machines, part of which improve- 
ments is also applicable to other machinery in which rotary 
motion is to be converted into reciprocating motion.” 

1734. Frep Lewts, Dublin, “ Improvements in bottles or vessels 
for perfumes, medicines, and other liquids, and in the stoppers 
of such bottles or vessels.” 

1736, Joseru BLomriecp, “Improvements in sewing machines 
for the manufacture of boots and shoes and for other purposes.” 

1737, Taomas WILKINS and WILLIAM Fisk, Ipswich, * Improve- 
ments in machinery or apparatus for slicing cucumbers and 
other vegetables for culinary purposes.” 

1738. Aveustcs Bayast CarLps, 16, Mark-lane, “ Improvements 
in machinery for cleaning and decorticating wheat and other 
grain, hulling, cleaning, and polishing rice.” 

1730. Hay Down, Corstorphine, and Isaac 
Edinburgh, “ Improvements in shoes for horses 

1740. Eowarp Gairrita Brewer, 89, Chancery-lane, * Improv 
ments in the construction and application of brakes to railway 
carriage and wagon wheels,” 

1741. Krasy Cook, Bishopwearmouth, and Gronge HAUXWELL, 
Durham, “Improvements in apparatus for decorticating and 
cleaning grain and seed.” 
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1742. Tuomas WALTER ARKLE, Liverpool, “ Improvements in the 
mode and means for extracting, recovering, or collecting copper 
from wa vontaining the same in solution, and in apparatus 
therefor.” 

1743. Anruur Wie eswortn, Liverpool, “ Improvements appli- 
cable to certain poles for beds and other parposes.” 

1744. Freperick Hats Homes, Mortlake, “Improvements in 


electro-magnetic machines.” 

1745, Ricnakp LAW, Burnley, “ Improvements in or applicable to 
throstle spinning and doubling frames, and machines of like 
character.” 

1746. ApAm CYrrus ENcERT, 31 and 32, Tabernacle-row, “Im 
provements in the manufacture of plain and ornamental! 
mouldings for picture frames and other uses, and in apparatus 
therefor.” 

1747, Henry KINseY, Nottingham, “Improvements in steam and 
other boilers, and in surface condensers.” 

1748. ALEXANDER MeLvinie CLARK, 53, Chancery-lane, “Im- 
provements in machinery for producing and applying motive 
power, and also in the parts connected therewith.” 

17. Writiam Baapsnaw Leacuman, Leeda, * Improvements 
in boilers for generating steam, and in apparatus for warming 
buildings, and for other purposes.” 

1752, WiitiaM Ropsret LAKs, 8, Southampton-buildings, “ Im- 
provements in reins for controlling saddle horses,” 

1763. GILBERT ADOLPHE FREBAULT, 2, Avenue des Ternes, Paris, 
“ An improved electoral box.” 

1754. CHARLES GALL, Halifax, “ Improvements in steam boiler 
and other furnaces.” 

17355. BALDWIN FULFORD WEATHERDON, 77, Chancery-lane, “ An 
improved tension swivel-coupling for naatical and other pur- 
pores.” 

1756. Joun Grecorny McKiapy, Birkwood, Lesmahagow, “ An 
improved stile or piped pass for parks or other enclosures,” 

1757. Hoserr Surru, Wereford, “ Improvements in reaping and 
mowing machines.” 

1758, Fairs Hec«xner, Brunswick, “An improved arrangement 
of endiess« sawing machinery.” 

1769, WHLL1AM S8LLers, Airedale Works, Keighley, “ Improve- 
ments in sewing wachines.” 

1760. GronGe Fennen, Fietching, near Uckfeld, “ Improvements 
in bite for horses.” 

1762, WILLIamM EpWARD NEWTON, 66, Chancery-lane, “ Improved 
apparatus for folding printed sheets of paper.” 

1763, Eywarnp Tavernisk, Roe Beauharnois, Lilie, “ lmprove- 
ments in apparatas for combing wool, cotton, and other fibrous 
substances,” 

ALFRED WILL1AMS, 64, Bankside, Southwark, “ Improve- 


1765, 
ments in gas stoves for cooking purposes,” 
1766, Bessami~ JoserH Bannanp Mrs, 35, Southampton- 


buildings, “Improvements in obtaining lithographic composi- 
tions or surfaces.” 
1767, 


HENRY CARTER and Groret Henry Epwanos, “ lmprove- 
ments in breech-loading firearms knowu as Chassepot rifles Va 
1768, Davin CoLs, Bitterne, “ Improvements in anchors.” 


1771, Writitam Costey, Newark, “Improvements in drawing 
boards.” 


1772, ALEXANDER MELVILLE CLARK, 53, Chancery-lane, “Im- 
provements in machinery for propelling vessels.” 
1773. Victor Jossrn Foun, 52, Rue Tilait, Marseilles,“ An im- 
_proved case or box for conta: mstehes or other articies.”’ 





1774. Witttam Epwarp Genes, 11, Wellington-street, “ An im- 
proved hine or app or ing leather to render it 

ae for making « , belta, or bands.” 

sin, 


Kosert Roseats, Hauigh, Little Bolton, “ Improvements 

in mechanical and artificial id 

1776. Dantet James Freco, 
and IsuMARL WILLIAM LisTsR, ale, “ improve- 
ments in machines for compressing wool or other substances.” 

1777, JOHN Masson, Norwood, * Improvements in and connected 
with sewing machines, the prod of pew stitehes or new 
work in sewing @nd the com on with sewing 
machines of a cutting for cutting cloth, calico, wood, or 
other material.” 

1778, ALFRED JOSEPH BILLING, 11, White Lion-street, Chelsea, 
“ Improvements in roller blind furniture.” 

1779, WILLIAM Mappges and Jonx Woop, Manchester, “ Im- 
provements in for embroidering,” 

1790. JoHN Tuomas Twige8, Edinburgh, “Improvements in 
velocipedes,” 

1782, ANTOINE St. Cyr Rapisson, Lyons, “ Improvements in the 
treatment of oleine and other fatty matters for the purpose of 
transforming them into solid materials suitable for the mana- 
factcre of candies.” 

1783. ELisha Bisuor, Sheffield, “Improvements in 
specially applicable to those used for sheep shearing.” 

1784. NATHANIEL RicHarp HALL, Rosherville, « Improvements 
in apparatus for weighing letters and other articles.” 

1785. Witttam LLoyp Wise, Chandos-chambers, Adelphi, “ Im- 
provements in the manufacture of artificial fuel and in appara- 
tus for the purpore.” 

1786. WILtiAM CHAMBERS, United University Club, “ Improve 
ments in refrigerating and ventilating carriages, trucks, or other 
movable or fixed apparatus used for conveying or stowing 
anima) or vegetable substances of s perishable nature.” 

1787. GEORGE JOHNSON, Coventry, “Improvements in looms for 
weaving ribbons, trimmings, and frillings.” 

1788. Kosert Haxgisox, Port Madoc, “Improvements in ma- 
chinery or apparatus for squaring or dressing roofing slates and 
counting and registering the same, and loading the siates on to 
wagons or trucks, part of which improvements is also applicable 
to sawing machines for wood.” 

1792. JOHN Biaig, Caledon Mills, Manchester, “ Improvements 
in the manufacture of wadding.” 

174. THomAs Hopesox, Manchester, “Improvements 
manufacture of wire cloth or gauge ased 
paper and other similar purposes.” 

1796. WALTER Cook, 22, Aberdeen-park, Highbury, “ Improve- 
ments in apparatus for taking photographic pictures by which 
the operator can take & namber of prepared sensitive plates and 
expose them suceessively without the aid of extra changing box 
or bag.” 

1798, WILLIAM ARMAND GiILerg, 4, South-street, Finsbury, “ An 
improved method of conveyance and transportation in pneuma- 
tic tubes.” 

1800, GEORGE WASHINGTON OLIVER, Liverpool, “ Improvements 
in the manufacture of explosive powder and in machinery to be 
used in such manufacture.” 


Inventions protected for Six Months on the 
Deposit of Complete Specifications. 

1795. JAMES Foster and Joun HOLtinnaks, Bury, “ Improve 
ments ip apparatus for the prevention of smoke in furnaces.” 
1797, WitutaAmM Rosgert Laks, 8 Southampton-buildings, “ An 

improved covering for floors and other surfaces.” 

1824. DaNI&L Frra6RnaLp, New York, “ Firing projectiles from a 
cannon or mortar which is attached to a vessel, and which I 
term a submarine cannon or mortar.” 

1849. Wiii1amM Roserr Laks, 8, Southampton-buildings, “An 
improved mode of and machinery for producing a polished or 
enamelled surface upon sheet iron.” 


Patents on which the Stamp Duty of £50 has 

been Paid. 

BENJAMIN FRANKLIN STEVENS, 17, Henrietta-street, Covent 
garden, “A new or improved method of treating permanent 
inflammable gases, whereby greater heat is obtained therefrom.” 

Dated 15th June, 1566. 

1674, ALFRED ViINceNT NEWToeN, 66, Chancery-lane, “An im- 
proved construction of rotary engine.”— Dated 22nd June, 1866. 

22. Wirtiiam Epwarp Gepoe, 23, Southampton-buildings, 

‘Improvements in the manufacture of metal boxes, tins, or 

Case 


House. Ashton-on-Mersey, 





shears, 


in the 
n the manufacture of 


1628. 





Dated 28th June, 1866. 

16: JOUANNES MotLer, 8, Shaftesbury-villas, Hornsey-rise, 
“Improvements in obtaining and preparing colouring matter 
for printing, dyeing, and other purposes.”—-Dated 20th June, 
1866 

1670. TimotHy Warrry, 156, York-road, Lambeth, “ Improve. 
ments in springs for railway and other carriages.”— Dated 22nd 
Jane, 1866. 

1672 Witutam Eanes and WiiiiamM Tomas Eanes, Birming- 
ham, “ Improvements in apparatus for raising weights.”— Dated 

22nd June, 1866, 

% Ricwanp Horwnsry, Spittlegate Iron Works. Grantham, 
“Improvements in mowing and reaping machines.”—Dated 
2%h June, 1866, 

1902. Joun Saunpers and Josern Prrer, Cookley Ironworks, 
Kidderminster, “ Improvements in the manufacture of tin and 
terne plates.”— Dated 21st July, 1566, 

1646, RANCIS JOHN BoLToN, 15, Bruton-street, “Improvements 
in the mode of transmitting messages by the electric or magnetic 
telegraph.”— Dated 19th June, 1566 

1666, JAMES Pakkenr, 6, Lilford-road, Camberwell, “ Improve- 
ments in motive power apparatus applicable for propelling 
vessels, fur raising water, and for other purposes.”—Dated 22nd 
Jane, 1866. 

1644. Feuix Bewsamers Lecas, 18, Rue de I'Echiquier, Paris, 
“Improvements in the manufacture of screw nuts and bolts,” 
—Dated 1th June, 1566. 


Patents on which the Stamp Duty of £100 has 

been Paid. 

1790. Jons Nieip, and THomas Artuun Nreip, Dukinfleld, 
“Improvements in moulding or manufacturing pipes, columns, 
or other similar articles of cast iron or other metals.”—Dated 
17th June, 1862 

1820. DANreL ADAMSON, Newton Moor Ironworks, Newton Moor, 
and Levi Leicu, St. Petersburg, “Improvements in the con- 
struction of steam boilers, and in apparatus connected there with, 
art of which is applicable to shipbuiiding.”—Dated 20th June, 

S62. 

1799. Josern WARREN, Maldon, “ Improvements in ploughs.” 
—Dated 18th June, 1866. 

1812. Jonn BLAND Woon, Vernon House, Camp-street, Broughton, 
near Manchester, “ Improvements in the manufacture of driving 
straps or bands, the backs of wire cards, and cop tubes.”— 
Dated 19th June, 1362, 

1828, Faaneors Evoeys Scuneinenr, Paris, and Jacop Syiper, 
jun., 25, Wilpole-street, New Cross, “ Improvements in the 
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construction of breechloading firearms.”— Dated 21st June, 1862 

















